
Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original

copy available for filming. Features of this copy which

may be bibliographicahy unique, which may alter any
of the images in the reproduction, or whiçh may
significantly change the usual method of filming, are
checked below.

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

L'Institut a microfilmé le meilleur exemplaire qu'il
lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-être uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cat tes géographiques en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleu

Bound with other material/
Relié avec d'autres documents

Pages restored andlor laminated/
Pages restaurées et/ou pelliculées

Pages discoloured. stained or foxed/
Pages décolorées, tachetées ou piquées

l
w I

Tight binding may cause shadows or distortion
along interior margin/
La reliure serrée peut causer de l'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/
Il se peut que certaines pages blanches ajoutées
lors d'une restauration apparaissent dans le texte,
mais, lorsque cela était possible. ces pages n'ont
pas été filmées.

El
El
El

Pages detached/
Pages détachées

Showthrough/
Transparence

Quality of print varies/
Qualité inégale de l'impression

Continuous pagination/
Pagination continue

Includes index(es)/
Comprend un (des) index

Title on header taken from:/
Le titre de l'en-tête provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

Masthead/
Générique (périodiques) de la livraison

E Additional comments:/
Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

22X 26X 30X

12X 16X 20X 24X 28X 32X

El
El
LII

L0

ri



TWENTY-THIRD YEAR OF PUBLICATION

Vol. XXIV-No. 2. MONTREAL, FEBRUARY, i9oe. $3.00 Per Year.
25 cenlts per copy.

THICANADIAN RAND [DRIL.L C
SH ERBRO0KE , QUE.

~ BRANCH OFFKCES IN
MONTREAL,QuE.,TORONTO,0mT.HALIFAX,N$5
ROSS LAN D,Bs..AT PORTAGE ,0in-GREENWOOD,

VANCOUVERB.C,

ALL KLINDS OF

RUBBER GOODS FOR MINJNG PURPOSES
Steam and Air Hose, Rubber Bumpers and Springs, Fire Hose,

Pulley Covering, Rubber Clothing and Boots.
MANUFACTURED BT

THE GUTTA PERCHA & RUBBER MFi. GO. 0F TORONTO, U ITED

Mine Rails

Light Locomotives

"ATLAS"

Car Movers

"BUCKEYE "

Kerosene Lights
specially adapted for mine use.
Catalogues died on applloation.

MIN E
EVERY KIND

WE MAKE A SPECIALTY OF FILUNG ORDERS AT
SHORT NOTICE.

Mine Hoists

Wire Rope of ail kinds

"NORTON"

Ball-Bearing Jacks

"AUSTIN"

Rock & Ore Crushers
Complete Crushing Plants designed.
Send for Plans and Specicatlons.

W.H.C.MUSSEN & 00.
Railway, Mining and Contractor' Suppli MONTREAL



FRIED. KRUPP AKTIENGESEL.SCHAFT CRUSONWERK
Magdeburg-Buckau (Germany)

da , MINING MACHINERY
ORE CRUSHING:

Stone Breakers of specially strong construc-
tion, Roller Mills, Chillan Mills.
BALL MILLS
for dry and wet crushing ; more than i,8oo at
work.

STAMP BATTERIES
Shoes and Dies of Krupp's Special Steel.

AMALGAMATION:
Amalgamation Tables and Pans, Larslo's
Gold Amalgamators, Settlers, etc.

SEPARATION and CONCENTRATION:
Separators, Exhausters, Hydraulic Classi-
fiers, Percussion Tables, Jiggers, Rotating
Round Tables.

LEACHING PLANT.

Complete Gold Ore Dressing Plant
a. For treating by the Wet Method with Stamp Batteries, Amalgamation and Concentration.
b. For Dry Crushing by Ball Mills Dust Extraction, and Leachiig.

COAL WASHING PLANT
Large Testing Station for Cruashing and Dressing Ores at the Works.

For Canada: JAS. W. PYKE & CO., Merchants Bank Building, MONTREAL.
For the United States: THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
For Mexico: PABLO BERGNER, Apartado 549, MEXIOO.
For SouthAfrica: UNITED ENGINEERING 0CO., Ltd, P.O.Box 1082,JOHANNESBURG.S.A.R

IMPORTER OF

CARBONS AND BORTS
For Diamond Drills and all Meohanical Purposes

GO SENT SUBJECTO APPROVAL 65 Nassau Street, NEW YORK, N.Y.

Working near Eamloops. B.C.

Bulit by GOLD DsREDOE howing rainc)

The Wn. Hamilton iMfg. Co. Limited
PETERBOROUGH,, Ont.

AOENYS:
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Baldwin Locomotive Works
Burnham, Williams & Co., Philadelphia, Pa., U.S.A.

Steam

Compressed Air
and

Electric

Baldwin Compres

Locomotives Mines
sed Air Mine Locomotive

FOR

and Furnaces
Ir

I 
M

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

Send for Catalogue.

STANDARD DIAMOND
481-8 Stock Exchange Building, Chicago, U.S.A.

DRILL CO.
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NOVASCOTIA STEEL &COAL
PROPRIETORS, MINERS

AND SHIPPERS 0F

Unexcellei

Mis

Sydney Mines Bituminous
d Fuel for Steamships and Locomotives, Manufî
, Forges, Glass Works, Brick and Lime Burning,

Works, and for the Manufacture of Steel, Iron,

Coal
actories, Rolling

Coke, Gas
etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON

MANUFACTURERS OF

HAMMEREDANDROLLEDSTEEL
FOR MINING PURPOSES

Pft Rails, T« Rails, Edge Rails, Flsh Plates, Bevelled Steel Screen Bars, Forged Steel Stamper
Shoes and Dles, Blued Machlnery Steel »' to 3" Diamoter, Steel Tub Axles out to Length,

Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forglng
of all kinds, BrIght Compressed Shafting i' to 5" true to 1 200 part of one Inch.

k ML STOK OF PII A FT, RWET-ROUN ANu ALE STES AILYs ON Hm
Special Attention Paid to Miners' Requirements.

OORRESPONDENCE SOLICITED.

Steel Works and Head Office: NEW CLASOOW, N.8.

CoLtd,
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WALKER BROTHERS(WICAN)LI MITED
WIGAN, ENGLANO.

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

THE FOLLOWING COMPANIES HAVE INSTALLED WALKER BROTHERS AIR
COMPRESSORS, IN CAPACITIES RANGING UP TO 6300 CUBIC FEET OF FREE

AIR PER MINUTE, ALL OF WHICH ARE PROVIDED WITH
WALKER PATENT AIR VALVES.

DOMINION COAL COMPANY LTD. NOVA SCOTIA STEEL & COAL GO. LTD.
INTERCOLONIAL COAL MININC 00. LTD. BELMONT COLD MINE LTD.

CAPE BRETON COAL, IRON & RAILWAY GO. LTD.
SOLE CANADIAN
REPRESENTA>rIVIES PEACOCK BROTHERS CANADA LWE BUILDING,

MONTREAL, P.Q.
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CANADIAN MINING INSTITUTE
Incorporated by Act of Parliament 1898

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

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

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

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

(D) To encourage and promote these industries by all lawful and
honourable means.

MEMBERSHIP.
MEMBERs shall be persons engaged in the direction and operation of

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

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

SUBSCRIPTION.
Member's yearly subscription .................... $i oo
Student Member's do.. ...................... 2 oo

PUBLICATIONS.
Vol. 1, 1898, 66 pp., out of print.
Vol. II, 1899, 285 pp., bound red cloth.
Vol. III, 1900 270 pp., ,, ,,
Vol. IV, 1901, 333 pp. ,, ,,
Vol. V, 1902, 700 pp.,
Vol. VI, 1903, 600 pp., now in press.

Membership in the Canadian Mining Institute is open to everyone in-
terested in promoting the profession and industry of mining without qualifi-
cation or restrictions.

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

THE SECRETARIAL COMMITTEE,
P. 0. Box 153, MONTREAL.

DRUMMOND

TrHE

FUSE
BRAND

Manufactured by

WILLIAM BENNETT, SONS & C0.
Camborne, Cornwall, England

CANADIAN OFFICE:

BENNETT FUSE C0.,Vates st.,VICTORIA, B.C.
AND AGENCIES
THROUGHOUT
THE DOMINION

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

RELIABLE, UNIFORM AND STRICTLY HICH CRADE
Shipped from Pictou Harbour, Halifax,
and all points on Intercolonial Railway
and connections by the

Intercolonial Coal
Mining Co. Ltd.

AGENT
Hugh D. MacKenzIe, Halifax.
Chas. W. Ives, Pictou.

HEAD OFFICE: MONTREAL, QUE.
JAS. P. CLEGHORN, CHARLES FERGIE, D. FORBES ANGUS,

Seoretary-Treasurer.

The Bank of British North America
Established in 1836.

Incorporated by Royal Charter in 1840.
Capital, Paid Up....................$4,866,667
Reserve Fund ........................ 1,946,666

London Office: 5 Gracechurch Street, E.C.
COURT OF DIRECTORS.

J. H. Brodie M. G. C. Glyn H. J. B. KendallJ. J. Cater R. H. Glyn . Lubbock
H. R. Farrer E. A. Hoare Geo. D. Whatman

A. G. Wa!lis, Secretary. W. S. Goldby, Manager.Head Office in Canada, St. James St., Montreal.H. Stikeman, Gen Manager. J. Elmsly, Supt. of Branches.
H. B. Mackenzie, Inspector.
Branches in Canada :Montreal, A. . Ellis, Loc. Mgr. J. R. Ambrose, Sub. Mgr.

Ontario Quebec N W.TerritoriesLondon Montreal BattiefordMarket Sub-bch. ''.St. Catherine St. CalgaryBrantford Longueuil (Sub-bch) Duck LakeHamilton Quebec EstevanBarton St. Sub-bch.Levis (Sub-branch) Rosthern
Toronto New Brunswick YorktonToronto Junction St. John British Columbia
Toronto Junction St. John, Union St. Ashcroft

S Stock Yards Fredericton Greenwood
Weston (Sub-bch) Nova Scotia KasloMidland Halifax Rossland
Fenelon Falls Manitoba Trail (Sub-bch)Bobcaygeon Winnipeg Vancouver
Campbellford Brandon Victoria
Kingston Reston Yukon Terr.Ottawa Dawson

Agencies in the United States.
New York, (52 Wall St.)-W. Lawson and J.

C. Welsh, Agents.
San Francisco (120 Sansome St.)-H. M. J.

McMichael and A. S. Ireland (acting) Agents.
Chicago-Merchants Loan & Trust Co.
London Bankers-The Bank of England and

Messrs. Glyn & Co.
Foreign Agents-Liverpool--Bank of Liver-

pool. Scotland-National Bank of Scotland,
Limited, and branches. Ireland-Provincial
Bank of Ireland, Ltd., and branches; National
Bank, Limited, and branches. Australia-Union
Bank of Australia, Ltd. New Zealand-Union
Bank of Australia, Ltd. India, China and Japan
-Mercantile Bank of In dia, Ltd. West Indies-
Colonial Bank. Paris-Credit Lyonnais. Lyons-
Credit Lyonnais. Agents in Canada for the Col-
onial Bank, London, and West Indies.

E7 1ssues Circular NQtes for Travellers avail-
able in all parts of the World. Drafts on South
Africa and West Indies nmay be obtained at the
Bank's Branches.

BENNETT
CROWN

Darrow, Mann & 0o., Boston.
Arthur E. Scott, Quebec.

President. Vice-Pres. & Gen. Mgr.
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c o A
DOMINION COAL COMPANY, LIMIIEB

GLACE BAY, C.B., CANADA

MINERS OF

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

"éINTERNATIONAL" GAS COAL
And the best steam coal from its
Collieries on the Phalen seam.

YEARLV oUTrPU r 3,500,000

v

TONS

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

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

BUNIKE R OOA L
The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with despatch. Special attention given toprompt 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 0OAL COMPANY, Limited, 171 Lower Water Street, Halifax, N.S.
DOMINION COAL COMPANY, Limited, 95 Mlk Street, Boston, Mass.

DOMINION COAL COMPANY, Limited, Quebec, Que.
and from the following agents:

R. P. & W. F. STARR, St. John,, N.B. HARVEY & CO., St. Johns, Newfoundland.PEAKE BROS. & 00., Charlottetown, P.E.I. HARVEY & OUTERBRIDGE, 11 Broadway, New York.HULL, BLYTH & 00., 4 Fenchurch Avenue, London, E.O.
A. JOHNSON & 00., Stockholm, Sweden.

G. H. DUGGAN, Third Vice-President.

Lý

M-7
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HOISTING ENGINEI
Are designed for " STRENUOUS " duty. In Mines,
and the various requirements for Contractors: Pile
Bridge Building and general HoistiDg Purposes

The FLORY CABLEWAY
and TRAMWAY SYSTEM

IS UNEQUALLED

Slate Mining and
Working Machinery

S:TEAM AND
E LECTRIC

Quarries,
Driving,

, I ,

ASK FOR OUR CATALOGUES.

SALE-S AGE.NTS-
I. MATHESON & CO.,

New Glasgow, N.S.
W. H. C. MUSSEN & CO,,

Montreal.
Slory M'fg Go.

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

THE G
OTH=EE

ORE

kRIFFIN
ROL L

The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for working all
kinds of ores that require uniformly fine crushing by the wet process. This Mill is a modi-
fication of the well-known Chilian Mill, but the rollers run upon a crushing ring or die,
which is inclined inwardly at an angle of about 30 degrees, the rollers themselves also being
inclined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as the
weight of the rollers theniselves as a crushing agent. The Griffin Three Roller Ore Mill is
therefore a Mili of great strength, and bas few wearing parts. We construct these Milis
with extreme care, using only the best of raw materials, which are nost carefully worked
by men who are specialists as mill builders. We sell the Griffin Ore Mill on its determined
merits, and will gladly supply full information regarding it to any one.

Sendforfree illustrated and descriptive catalogue to

BevrCo°BOSTON,B.radley Pulverizer e MASS.

MORRIS MACHINE WORKS
BALDWINSVILLE, N.Y.

Centrifugal Pumping Machinery for various Industrial Purposes
We are building a special solid steel lined pump for handling
tailings or slimes in gold mining. Estimates furnished upon
application for pumping outfits for special purposes. Write for
catalogue. New York office- 3 9-4 1 Cortlandt St.

AGENCIES-

Henion & Hubbell, 61-69 North Jefferson St., Chicago, Ill.
Harron, Rickard & McCone, San Franciscoïcal.
Zimmerman-Wells -Brown Co., Portland, Oregon.
H. W. Petrie. Toronto, Ont.
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DaliTH, ONTARIO POWD E R CO. Ltd. Rs.O

115 Brock Street, KINGSTON, Ont.
IMANUFACTURERS AND DEALERS IN,

For S ~IfII9 _ For

ELECTRIC BLs DYNAMIT E,EXPLOSIVE S,&Rs
ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.

Electric Blasting -Apparatus.
Adapted for Firing all kinds of Explosives used In Blastlng.

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

Each Fuse folded separately and packed in neat paper boxes of 50 each. Alil
tested and warranted. Single and double strength with any length of wires.

Blasting Machines.
The strongest and most powerful machines ever made forrElectric Blasting.

They are especially adapted for submarine blasting, large railroad :zuarrying,
and mining works. Victor Blasting Machine.

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

Insulated Wires and Tapes, Blasting Caps, Fuse, Etc.

S MACBETH & 00., 128 Maidsn Lane, New York, U.S.A.

Hamilton Powder Company
Manufacturers of Explosives

Office: 4 Bospital Street, Montreal. Branch Offices throughout~ Oanada

Iron and Steel Structures for Collieries,
Metal Mines and S-meltingW rs...

.Steel Bridgzes for R iw y and H.FIighways. II N Steel Piersý and Trestles. SteL Water
Towes ad Tan1ks. StelRofs, ( Irdrs Bam1s, Columniis, for Buildings. . . .

ROLLEU STEEL BERMS, J0lSTS, GIRBERS, GHANNELS, RNGLES TEES, Z BARS AND PLATES
ALWAYS ON HAND, IN LENGTHS TOTHRYFV FEET

Tbegiing Sunes and Strenigth of Rolled Beamis, on app)licaitio)n. P 1ost Office Addiress, - MONTREAL.

Domiion ridge (2o., Ltd., Lcne=a .

MILL AND MININO MACHINERY
Shafting, PuilGys, Gearing, Mangers, Boilers, Engines, Steam
Pumps, Chilled Car Wheels and Car Castings. Brass and Iron
Castings of Every Description. Light and Heavy Forgings.

Alex. Fleck, Limited Ottawa

clND FOR
CATALOOUC

mmmmmmmmdqumwmý
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TO

CDHINA
NC

JAPAN
BY 'rH£

Canadian
Paciflo

Rai ia i Way
and the fast mail service of the

"EMPRESS STEAMERS "
Leaving Vancouver every fourth week.

To AUSTRALIA by CANADIAN PACIFIC RAILWAY and

the CANADIAN-AUSTRALIAN LINE, leaving Vancouver
every 28 days.

Perfectly equipped trains and steamers.
Grandest scenery on the Continent.

DAILY THROUGH SERVICE
from Montreal to Vancouver with connections from all U.S. and
Canadian points.

For rates and all information apply to nearest C.P.R.

Agent or to

C. E. McPHERSON,
General Passenger Agent,

Western Lines,
WINNIPEG, MAN.

C. E. E. USSHER,
General Passenger Agent,

Eastern Lines,
MONTREAL.

ROBERT KERR,
Passenger Traffic Manager,

MONTREAL.

SOHOOL ofMININO
AFFILIATED TO

QUEEN'S UNIVERSITY

Kingston, Ontario

THE FOLLOWING COURSES ARE OFFERED

i. THREE VEARS' 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 VEARS' 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 concen-
trating test on large lots of ore from December to March.

For Oalendar of the School and
further Information apply to

The Secretary, School of Iiailig, Kingstoli Olit.

viii
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M. BEATTY & SONS
Welland, Ontario.

MANUFACTURERS OF

Dredges, Ditchers, Derricks and Steam Shovels
for Dredging, Dykeing, Ditching, GOLD

MINING, Etc., of various Styles and
Sizes to Suit ,any Work.

MINE HOISTS, HOISTING ENGINES,
HORSE POWER HOISTERS,

SUSPENSION CABLEWAYS,i
STONE DERRICKS, GANG STONE SAWS.

Submarine Rock Drilling Machinery.

Centrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,

Contractor's Use, &c.
WIRE ROPE AT MARKET PRIOES.

AGENTS:

E. LEONARD & SONS
MONTREAL, QUE. ST. JOHN, N.B.

A. LESCHEN & SONS ROPE CO.
aN6M oprrICES: 920-932 N. F"IRST ST.

1W YORK .ctticAO•• DeMVER ,S-T. LO UI S, MO.

IMPROVED
On a PATENT PNEUMATIC and SELF-

ACTING PRINCIPLE,
IN GLASS

NEEDLE LuBRICATORS
INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole tofit the plug part of stopper, or otherwise by reducing the plugs to fit
existing oil holes, the needle must be perfectly round, smooth and
clean, so as to work freely in the tube, the flattened end reaching
about half-way up the inside of the Lubricator, while the other end
rests on the shaft or axle, will produce the following results, viz.

1st.-Free working of the machinery by perfect lubrication.
2nd.-A saving of more than 75 per cent. in oil.

3rd.-Corresponding economy in steam-power and coals.
4th.-Cleanliness, and consequent saving in labor, engineers'

stores, etc.

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

WRITE FOR PRICES TO

THE CLEANER THAT CLEANS CLEAN.

THE HAMILTON BRASS
MFC, CO,, Limited,

No Moisture. No Scale. HAMILTON, ONT.

IMPROVED STEAM TUBE CLEANER

Saves Cost Quickly.
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PUMPING MACHINERY

3 SETS OF GEARED THREE-THROW HORIZONTAL RAM PUMPS
9 RAMS EACH 10 INS. DIAMETER X 20 INS. STROKE.

LEEDS,HAT'HORN DAVEY&OO. L±d ENGLAND.
Canadaife BuildingB ROT H E R S OR

ADAMANTINE SHOES & DIES ALSO GHROME CAST STEEL,
THE CANDA PATENT SELF-LOCKING CAM

TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntlgton and other Mille.
These castings are extensively used in al the Mining States and Territories throughout the World.oGuaranteed
to prove better and cheaper than any others. Orders solicited subject to above conditions. When ordering sendsketch with exact dimensions. Send for Illnstrated Catalogue to

OI-I ROVM E STE EL. WO R KS,
OHROME, NEW JERSEY,

F. E. OANDA. President. O. J. CANDA, Vice-President.

LJ.S.A.
F. MORA CANDA, Secretary.

Canda Cam.
T. I. JONES. re -

T E STE D
in car load lots or smaller quantities, by any and ail modern metallurgical processes.

Berit equlpped plant In the world. Write for Booklet.

THE DENVER ORE TESTING & SAMPLING C.
Office: 27 7th Street.

Works: Corner Bryant Street and West lOth Avenue, 1çDENVER, COLO.

Are You Confronted with a
Difficuit Ore-Separating Problem?

THE WETHERILL MAGNETIC SEPARATING PROCESS
Mar Prove the solution.

For information and for Illustrated Pamphlet, apply to
WETHERILL SEPARATING CO., 52 Broadway, New York.

GOD rMEDA nawarded at the WORLD'S PAIR, ST. LOUIS, MO.
Manufacturing Agents for Canada, ROBERT GARDNER & SON. Montreil. P.Q.

FOR MINES AND WATERWORKS

Solo Canadian PEACOCKReprosentatives EC K

OItE S

914O reIr.
1

C. A HOYT, Chemist & MetalluwgistBoNNEvis & La, Managers.



JOHN. A. ROEBLINC'S SONS COMPANY
OF NEW YORK

Manufacturers of

Highest Grade Wire Rope of ail
kinds and for ail purposes.

Electrical Wires of
every description.

117-121 LIBERTY STREET, NEW YORK CITY NEW YORK

. STAN L EV
Largest Manufacturers of Surveying and Drawing instruments in the

World. Makers to the Canadian Govern ment.

TELESCOPE ON TOP TELESCOPE AT SIDE

For vertical siahting it is also most useful and accurate, as by transferring the lines
of bath positions o) auxiliary, two lines at right angles to each other are transferred down
a shaft which, if produced, will intersect each other .xactiy under the centre of the in-
strument, and no allowance or calculation whatever has to be made to ascertain the centre.

STANLEY'S NEW ENGINEERS' LEVEL

Price List post free. Cablegrams: " TURNSTIILE, L<ONDON.'

Great Turnstile HOLBORN, LONDON, ENGLAND.

C. L BERGER & SONS
37 William Street

BOSTON, Mass.
Successors to BUFF & BERGER.

SPECIALTIES:

Standard Instruments and Appliances
for

Mining, Subway, Sewer, Tunnel,
and all kinds of Underground Work

SEND FOR CATALOGUe

Canada Atlantic Ry.
THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal,
Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS
Close Connections at Montreal with Trains for

Quebec, lalifax, Portland
And aIl Points EAST and SOUTH.

FAST THROUGH SBRVICE'BETWEEN

Ottawa, New York and Boston
And ali NEW ENGLAND POINTS.

Through Buffet Sleeping Cars between Ottawa and New York.
Baggage checked to all points and passed by customs in

transit.
For tickets, time tables and information, apply ta nearest

ticket agent of this company or connectng nes
W. P. HINTON

Gen'l Passenger Agent.
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P CIQ FOR ALL
___________SERVICES

Return Tubular
Lancashire

Marine

Locomotive
"Caldwell"

(Water Tube)
Cornish, etc.

One of two marine boilers built in our shops for the Richelieu & Ontario Navigation Co.'s Steamer " Carolina."
Length 21 feet, dianeter 13 ft. 4 in., height 1 1 ft. 10 in., 126 4½,-in. tubes, weight 37% tons.

The John McDougall Caledonian Iron Works Co. Ltd.
MVONTR=4EAL

SCHOOL OF PRACTICAL SCIENCE, TORONTO
ESTABLISHED 1878.

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

DEPARTIMENTS OF INSTRUCTION:
i-CIVIL ENGINEERING

2-MINING ENGINEERING

3-MECHANICAL & ELECTRICAL ENGINEERING

4-ARCHITECTURE

Special Attention is directed to the Facilities possessed by the School for giving
Instruction in Mining Engineering.

LABORATORIES.
i-CHEMICAL 3-MILLING AND 5-METROLOGICAL

2-ASSAYING ORE TREATMENT 6-ELECTRICAL

4-STEAM 7-TESTING

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

A. T. LAING, Registrar.
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CR0W'S NEST PASS COAL C0,, Ltdi
DIRECTORS

GEORGE A. COX, President.

ROBERT JAFFRAY, H. M. PELLATT, AND
G. G. S. LINDSEY, Vice-Presidents.

E. R. WOOD, Treasurer.

G. G. S. LINDSEY, Secretary.

THOS. WALMSLEV, JAMES MASON, FREDERICK NICHOLS,
DAVID MORRICE, J. D. CHIPMAN, J. A. GEMMILL, WM. FERNIE,

AND C. C. DALTON.

Head Offices-TORONTO, Ont.
British Columbia OfFices-FERNIE, B.C.

BITUMINOUS GOALS AND COKE
Mines and Ovens at Coal Creek, Michel and Morrissey, B.C.
Present Capacity of Mines, 2,000,000 tons of coal per annum.

Coke Ovens 500,000 tons per annum.

These coals are of the highest grade and quality, and according to
Government analysis, show the highest value for steaming purposes.<Some
of the mines also yield excellent coals for domestic purposes.

We would call attention to the superior quality of our Michel Blacksmith
Coal, suitable for large forgings. Can be shipped at reasonable prices ta al
parts of British Columbia, the Northwest Territories and Manitoba.

This Company also owns the Fernie and Morrissey Mines townsites,
which offer investments in town lots that cannot fail to prove productive.

G. G. S. LINDSEY,
General Manager,

Fernie, B.C.

Assayers' Supplies
CHEMIGAL APPARATUS

Prospectors' Outfits Fine Chemicals
Miners' Outfits Heavy Chemicals

Correspondence invited.

Prompt deliveries.A

The Chenists & Surgeons Supply Co. Ltd.
CHAS. L. WALTERS (12 Vears with Lymuan Sons), Manager

818 Dorchester St. MONTREAL.

SPR IuR1N GHILL 0pOAL
The Cumberland Railway & Coal Company

Are prepared to deliver this
Steam Coal at all points on

well known
the lines of

G. T. R., C. P. R. and I. C. Railway.

Head Office: 107 ST. JAMES STREET, MONTREAL
Address; P. O. BOX 396.

mhi

OTTUMWA Box CAR LOADER
is the one which does
not break the coal
or cars.

Shipping
sealed box
profitable.

coal
cars

Lot us furnish you
further Information.

They are an abso-
lute success.

210 in use with pro-
fit and satisfaction.

Our representative carries a complete working model.

eneral Offices and Factories:OTTUMWA BOX CAR LOADER CG. OTTUMWA, IOWA, U.S.A.
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DIRECTORY OF MINING ENGINEERS, ClIEMISTS, ASSAYERS, ETC.

JOHN E. HA RDMAN, SS.1.

CONSULTING
MINING ENG1NEER

Roonm 3, Windsor Hotel MONTREAL

Twenty years' experience in the Mining and
Reduction of Gold, Silver, Lead and Copper.

Thirteen years as a Specialist
in Gold Mining and Milling.

MILTON L. HERSEY, M.Sc. (McGill)
CONSULTING CHEMIST OF THF C.P.R.

OFFICIAL ASSAYER APPOINTED FOR PROV. OF QUEBEC.

146 St. James Street MONTREAL

ASSAYS OF ORES.

CHEMICAL AND PHYSICAL TESTS:OF ALL

MATERIALS.

MINERAL PROPERTIES EXAMINED.

J. T. DONALD

ASSAYER AND MINING GEOLOGIST.

112 St. Francois-Xavier Street,

MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace
Products, Waters, etc. Mines and Mining
Properties examined and valued.

JOHN ASHWORTH

CONSULTING MINING IENGINEER

of the,,firm of

ASHWORTH & MORRIS

8-KING STREET-8

MANCHESTER, ENGLAND.

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

Minerals of Huronian and Laurentian areas.

Twenty years' experience superintending
furnaces and mines.

538 HURON STREET

TORONTO - - - ONTARIO.

WX. BLAKEMORE

MINING
ENGINEER

Consultation. Reports. Development.

NELSON B.C.

JOHN B. HOBSON
CONSULTING MINING ENGINEER

Manager Con. Cariboo Hyd. Mining Co., Ltd.

BULLION, BRITISH COLUMBIA.

28 years experience in the equipnment and operation
of large Hydratilic, D)eep Gravel. Drift and Gold
Quartz Mines, in California and British Columbia.

Telegraphic and Cable Address:

Ho B S ON,'' A S HC R OF T, B. C.

FRITZ CIRKEL

CONSULTING MINING ENGINEER

Twenty years' experience in Exploratory
Work and Mining in Gernany, Eastern and
Central Canada, British Columbia and the
Pacific States.

EXAMINATION OF MINES.

Office, 80 STANLEY ST. MONTREAL, CAN.

FRANK B. SMITH, B.Sc.

CIVIL AND
MINING ENGINEER

Certificated Colliery Manager Great Britain
and British Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

CHARLES BRANDEIS
A, M, AMER, INST. E.E.- A. M. CAN. SOC, CE.
MEM. AMER. ELECTRO-CHEMICAL SoC., ETC.

CONSULTING ENGINEER
Estimates, Plans and Supervision of Hydraulic and

Steam, Electric Light, Power and Railroad Plants.
Electric equipment of Mines and Electro-Chemical

Plants. Specif cations, Reports, Valuations, etc.
Long Distance Telephone Main 3256.
Cable Address: Brandeis-Montreal. j

W. U. Code, Univ-Edition.

62-63 Guardian Building,C UMONTREAL

H. F. E. GAMM, Mem. D.I.A.E.
Mining Engineer.

Gen. Mgr., Ontario Mining & Smelting Co.
Mines examined. Mills designed.

Machinery installed.

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

BANNOCKBURN, ONT.

RUTHERFORD, NEw JERSEY.

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

DREDGING MACHINERY.

J. B. TYRRELL
ILate of the Geological Survey of Canada.

MINING ENGINEER

DAWSON YUKON.

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

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.

DeJIOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS.

Surveys. Reports. Development. Installation.

Cable Address, "DEMORSIL, SUDBURY.
Codes, Lieber's and Bedford McNeil's.

SUDBURY, ONTARIO.

I. VOGELSTEIN

90-96 WALL STREET, NEW YORK

REPRESENTING

ARON HIRSCH & SOHN

Halberstadt, Germany.

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

Copper and Brass Rolling and Tubing Mills
in Europe.

AGENTS OF THE

DELAMAR COPPER REFINING WORKS,
Carteret, N.J.

PLANT FOR PUBLIC WORKS. GOLD DREDGES.

14 PHILLIPS SQUARE, MONTREAL

CANADA.

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

MECHANICAL ENGINEER

1

xiv

Civil and Mining
Engineers.

Surveyors and
Valuers.
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CHEAPEST POWER.

6o% Saving in Fuel.

SUCTION GAS PRODUcERS FOR GAS ENGINES.

I lb of Coal per h.p. hour. Cost , to 3
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 NAGEL
CHEMICAL ENGINEER

90-96 Wall Street NEW YORK CITY.

60 YEARS'

COPYRIGHTS &C.
Anyone sending a sketch and description m&7

quickly ascertain our opinion free w ether an
invention is probab]y patentable. Communica-
tions strictly conidential. HANDBOOK on Patenta
sent free. Oldest agency for securing patente.

Patenta taken throtigb Munn & Co. recelve
special notice, witbout charge, i. the

Acitntik Hiemtrican.
A adsomely illtrated weekly. Largest cir-
culation of any .cientille ournal. Terme, $3 a
year : four months, $1. SOC by al newdealers.

MUNN & Co 3B'•rom••ayNew York
Dranch Office.&5 F St., Waahington. D. C.

SADLER & HAWORTH
TANNERS AND
MANUFACTURERS OF

Oak LeathBî Betini
Hydraulic and Mechanical leather

MONTREAL and
TORONTO.

Or. Goldschmidt's
Alumino-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

LICENSES TO PROSPECT
or work Minerals on any of their Lands and
Reservations covering nearly a quarter of a
million acres in Eastern Ontario, and
principally within the beits containing
iron, Phosphate, GoId, Galena, Plumbago,
Mica, Marbie, Building Stone, and other
valuable minerals, are issued by

The Canada Company
For list of lands and terms apply to the

Company's Inspector and Agent

ANDREW BELL, C.E., D.L.S., Etc.
ALMONTE, ONT.

HENRY BATH & SON
London, Liverpool and Swansea,

BROKERS.
Al Description of

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

Warrants Isued under their Special Act Of
Parliament.

NITRATE OF SODA.
Cable Addres .- - BATHOTA, LONDON.

LEDOUX & CO.
99 JOHN ST., NEW YORK.

Sample and Assay aen.n-=
at the Port Of

Ores and Metals.'n o
We are not Dealers or Refiners, but receive

Consignments, Weigh, Sample and Assay them,
selling to highest bidders, obtaining advances
when desired, and the buyers of two continents
pay the highest market price, in New York
Funds, cash against our certificates.

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

ESTABLISHED 1S6.

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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CANADIAN MINING INSTITUTE

ANNUAL MEETINGS
THE ANNUAL GENERAL MEETINGS OF THE MEMBERS OF THE CANADIAN MINING INSTITUTE

FOR THE TRANSACTION OF BUSINESS, THE DISCUSSION OF PAPERS, ETC.,

WILL BE HELD IN THE

WINDSOR HOTEL, MONTREAL
ON

WEDNESDAY, THURSDAY and FRIDAY
lst, 2nd and 3rd MARCH, 1905.

SINGLE FARE ON RAILWAYS.

B Y special arrangement members will be carried to Montreal and returned for a SINGLE FARE
on the Canadian Pacifie, Grand Trunk, Intercolonial, Quebec Central, and Canada

Atlantic Railways. In order to secure this rate members and mining men who purpose being
present at the meetings must obtain from their Ticket Agent the ordinary form of Convention
Certificate provided by railways. They will purchase a one-way trip ticket to Montreal and
on presentation of Certificate duly vizéd by the undersigned will be returned free of charge.

PRESIDENT'S GOLD MEDAL.
The Council of the Institute will award a Gold Medal, presented by the President, for the

best paper contributed by student members to the Transactions of the Institute during the
year 1904.

STUDENTS' PRIZES.
In addition to the President's Gold Medal the Council offers three prizes of a cash value

of twenty-five dollars each for the best papers contributed by Canadian mining students on the
following subjects:-

GROUP I.-ORE DEPOSITS AND MINING GEOLOGY.-The subject may be
treated generally, or somne particular district or single deposit
may be discussed or described.

GROUP II.-MINING PRACTICE.-A.ny and every branci of mining may be
treated, such as punping, hoisting, ventilation, timbering, ore
extraction, developnent, etc., etc., or some particular niethod
of nining, or sone individual mine or group of mines, may be
described or discussed.

GROUP III.-ORE DRESSING AND METAILURGV-Any branch of ore dress-
ing or netallurgy nay be treated, as for exaumple-crushing,
jigging, milling, concentrating, smelting, roasting, cyaniding,
etc., or some particular plant may be described or discussed.

Competitors must advise the titles of their subjects to the Acting Secretary of the Institute
not later than the 1 5 th February next and MSS. must be sent to him on or before the opening
session of the meeting on the 1st of March.

SYLLABUS OF PAPERS.
Syllabus, embracing a large number of papers presented by the members, and detailed

programme of arrangements for thiese meetings will be mailed to members in due course.

EUGENE COSTE,
President and Acting Secretary.

xvi
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RAND COMPRESSORS

RAND CLASS "C " AIR COMPRESSOR

STRAIGHT LINE, STEAM DRIVEN

A portable, self-contained machine, of simple construction.
Requires little space and less attention.
Just the machine for prospecting, or where an undeveloped property does not warrant a large initial outlay.

Catalogue " Q' on request.

THE CANADIAN RAND DRILL CO.,
Room 9, Imperial Bank Building,

Montreal, Que.

Works:
Sherbrooke, Que.

xviiTHE CANADIAN MINING REVIEW.
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DEEP DRILLING
makes economical mining and the deepest hole can be

drilled at the smallest cost by a

DIAMOND
ROCK DRILL

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

Made In all capacities, for Hand or
Horse-power, Steam or Compressed Air-
mounted or unmounted.

You will find lots of
information in our
new catalogue-
may we send it 7

AMERICAN DIAMOND ROCK RILL Go.
95 Liberty St., NEW YORK CITY, U.S.A.

Cable Address, "Occiduous," New York.

]ROCI II

m .....
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The Deepest Bore Hole
on the Rand formation (South Africa)

was recently completed

with a Sullivan Diamond Core Drill

at a depth of

5560 feet

I

Steel Derrick for "PI' Drill, on the Rand,
Johannesburg, So. Africa.

This hole was bored with a "Class P " steam

drill, rated capacity, 4000 feet.

Total running time, 14 months.

Size of core, 2 in. for 760 feet, 133 in. for

4,800 feet.

Total weight of rods, over 15 tons.

On this work a steel derrick, 66 feet in height, as

per accompanying photograph, was used, the

rods being pulled in 50 ft. lengths.

Catalogue 49 describes these machines, also smaller

sizes for any form of power.

Air Compressors,

x1xTHE CANADIAN MINING REVIEW.

Roch Drills, Coal CuttersHeavy Hoists,
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J~FFREY S. M. 15, 22 TON ELECTRIC GATIERING LOCOMOTIVE, WITH
OUTSIDE WHEELS.

BULLETIN No. S ON ELECTRIC LOCOMOTIVES,
FOR GATHERING PURPOSES, ILLUSTRATES A
NUMBER OF DIFFERENT TYPES. MAILED ON
REQUEST WITH CATALOGUES.

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

NEW YORK CHICAGO DENVER
PITTSBURG CHARLESTON, W. VA.
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Reduce Your Coal Bill

Vour coal bill is a large item in your expense
account, and if it could be reduced ten per cent it
would mean a large addition to your net profit.

The Robb-Mumford internally fired boiler
will make a saving of at least ten per cent over
an externally fired boiler, and in some cases
considerably more.

Robb Engineering Co., Limited
A1lHERST, N.S.

N WILLIAMMcKAY, 820 Osngton Avenue, Toronto.AGETSWATSION JACK & CDOMPANY, Bell Telephone Bldlg., Montreal.AGENTS j. F. PORTER, 355 Carlton St., Winnipeg.

THE CANADIAN MINING REVIEW. xxi
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ONE MAN can handie 1600 TONS
per day with a

Patent
Automatic
Aerial Tramway

You can figure the cost per ton.

More Riblet Tramways are now being Installed
than of all Ithe other systems combined.

Write for Description and Prices.

RIBLET TRAMWAY
Spokane, Wash., U.S.A. Nels

co.
on, B.C., Canada

Reduce Cost of Drilling 60%
The New Jackson Hand Power Rock Drill

Willdo it.|1,000 IN USE
Handled and operated by ONE ,man it will do the work of THREE men

Drilling with Hammers.

WILL DRILL ANY GRADE OF ROCK. ITS RECORDS IN GRANITE ARE

WONDERFUL. GUARANTEED AGAINST BREAKAGE FOR TWO YEARS.

WRITE FOR CATALOGUE 16.

H. D. CRIPPEN, 25 Broad Street, New York, U.S.A.

ESTABLISHED IN OTTAWA TWENTY-THREE YEARS AGO

(1882-1905)

The Canadian Mining Review
IT IS THE OLDEST AND ONLY OFFICIAL MINING
JOURNAL PUBLISHED IN THE DOMINION OF CANADA

It furnishes the most authentic informationwconcerning C A N A D IA N M I N E S, and does not print boom stuff.

SUBSCRIPTION PRICEI $8.00 PER ANNUM, IN ADVANCE

ST., MONTREAL

Riblet

xxii

O>FFIMES: 157 STi. .JAMES
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SVNONYMS FOR SUPERIORUTY

ALwS-CHALMERS -BULLOCK
LIMITED

COMPLETE
MINING
EQUIPMENTS

we alone in Canada build the celebrated machinery of Allis-Ohalmers Co., Ohicago; Bullock Electric Mfg. Oo.,

Cincinnati; ingersoll-Sergeant Drill Oo., New York; Lidgerwood Mfg. Co., New York.

Head Office and Works: Montreal.

Branch Offices: Halifax, Toronto, Winnipeg, Nelson,
Vancouver.

SEND FOR CATALOGUES.

xx111THE CANADIAN MINING REVIEW.
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FRASER &
CHALMERS

Limltedi

The Best Mining and Metallurgical Machinoery
SOME SPECIALTIES:

Gold Dredges
Turner Patent Gold Saving Tables
Gutermuth Patent Valves
Tube Mills
Kunicke's Patent Grizzly or Revolving Screen
Riedler Electric and Power Driven Pumps
Pelton Water Wheels

We have the honour to represent the ORIGINAL ANDONLY FRASER &FHALMERS, LTD., whose works are at Erith, Kent, Englad. GenuineFraser & Chainiers Machinery can be obtained in the Dominion of Canadaonly through

W. STANLEY LECKY
P.O. Box 622, Montreal.

ROCHUSSEN & COLLIS
Victoria, B.C.

MONTREALL

Chemical and _

ssayA arat us
ZINC, CYANIDE and SULPHURIC ACID

FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.
THE MAr1ILTON-MERRIT' PROSPECTOR'S OUTFITS...

Becker's Balances and Weights.
Battersea Crucibles and Muffles.

Hoskins' Gaseline Furnaces.
Kavalier's Bohemian Glassware.

Munktell's Swedish Filters.

OUR CATALOGUE ON APPLICATION

Lyman, SanS & Company
380, 382, 384 & 386 ST. PAUL STREET

MONTR EA L

WIRE" ACME " brand Extra Tensile Strength for P Eav WokROPE

Should only be used on speclal large wheels and drums

The B. Greening Wire Co. Limited
HAMILTON, ONT. 

MONTREALQUE.

STEAM
BOILERS

Horizontal, Upright, Portable, Locomotive Return
Tube, Tubular, Smoke Stacks, Stand Pipes, WaterTowers, Rivetted Steel Plate work of every

_ _ _ _ _description.

CANADA FOUNDRY COMPANY,
Head Office and Works:-TORONTO

District Ofices- MONTREAL. HALIFAX OTTAWA- WIUMmf lia --- *..-.

LIMITED,
, ONT.

C^. JU RR Ai
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23rd YEAR OF PUBLICATION

Establis1hed 1882
THE OLDEST AND ONLY OFFICIAL MINING JOURNAL PUBLISHED IN CANADA.

BLISHING CO., LIMITED, Proprietors. PUBLISHED MONTHLY. 157 St. Jamess Street, Montreal

V X - .TR1EAL, F A$3.R15per year.VOL. XXIV-No- 2. MOTEL FEBRUAR'Y, 1905. 25 cents per copy.

Address all communications to The REVIEW PUBLISHING COMPANY,
Limited, P. O. Box 2187, Montreal, Canada.

Subscription, payable in advance, $3.00 per year, including postage.
The REVIEW'S columns are always open for the discussion of questions

cognate to the mining industry.
Advertising copy must reach the REVIEW OFFICE not later than the

15th of each month to secure insertion in next issue.
AdvertisinR rates on application.

JOH N E. HARDMAN, EDITOR. E. GEOFF. STAIRS, BUSINESS M&NAGER
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With the January issue of the British Columbia Mining

Record, Mr. H. Mortimer Lamb says Vale to his rea.ders. In

bespeaking for his successor, .Mr. E. Jacobs, an equal measure

of success, both Mr. Lamb and the British Columbia press

do but justice to Mr. Jacobs' proved qalities.

Mr. Lamb has not parted with his whole interest in the

Record, but by reason of indifferent health, and acquisition of

interests in other matters, has decided upon retiring, tempor-

arily, at least, from the confining duties of the editorial chair.

The REVIEw's best wishes are tendered to Mr. Lamb, and its

congratulations to Mr. Jacobs, who, it has no doubt, will con-

tinue the Record on the previous lines of honesty, reliability

and fearlessness. Salutamus.

Mr. F. T. Snyder, Oak Park, Illinois, writing from Van-

couver, under date of January 31st, says that he finds himself

unable to prepare a paper on "Electric Furnace Construction,"

which he had promised for the annual meeting of the Canadian

Mining Institute, on March Ist, 2nd and 3rd, owing to matters

connected with foreign patent applications, which make it im-

practicable to publish the details which he intended. He has

therefore changed the title of his paper to "Electrical Smelt-

ing of Zinc Ores."

The Institution of Mining and Metallurgy has appointed
Messrs. R. W. Raymond, James Douglass and T. A. Rickard,
of New York, and Dr. John B. Porter, of Montreal, as ad-
visory members of the Central Committee on Standardization.
The chief topics in which standardization is sought are (i)
Weights and measures in Mining and Metallurgy, (2) Bullion
and Assay Values, (3) Mesh of Screens, etc., (4) Mine and
Assay plans, (5) Accounts and Cost Sheets, (6) Unification
cf Mining and Metallurgical terms.

A letter from London and some telegrams from the West
advise the REVIEW that the long expected Rossland merging
of the Le Roi, Centre Star, War Eagle, Le Roi No 2, Snow-
shoe and Oro Denoro Mines with the Trail Smelter is to be-
come a fact. Details are not yet arranged, but the main facts
are accepted. It is difficult to see bright prospects for the
ncw corporation with the capital which will probably represent
the merged properties. The Trail Smelting Works are profit
earners, and the Centre Star and Le Roi may be, under new
management, but the rest of the combination have no pros-
pect of becoming profit earners.

The Colonial Secretary ha% recently supplied some data
relative to the employment in the Transvaal of imported Asia-
tic labour, from which some interesting information has been
deduced. It appears that the first importation of Chinese
appeared at Johannesburg about the middle of June, 19o4, at
which time the Kaffirs were beginning to leave for their homes
in order to avoid the winter of the Rand.

The Kaffirs returned earlier than usual, making their ap-
pearance again in large numbers in the month of September
so that in October there were 78,491 natives at work. The
Chinese numbered about 1,ooo in June, but had increased to

13,000 in October.

The most interesting feature of the labour statistics thus
furnished is the percentage of Europeans since the advent of
the Orientals. Instead of the Chinaman driving out the Euro-
pean, the latter have come in larger ratio. In i9o3 there were
eight natives to one white man on the pay rolls of the mining
companies; in October, 1904, there were only five coloured
workmen (Kaffirs and Chinese combined) to one white man.
The displacement of the white man by the Celestial is not yet
apparent in the Rand.

The REVIEW PUE
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The Nova Scotia Coal Trade

The coal trade of Nova Scotia for the
ed the hopes of those sanguine optimis
output of five and one-lialf million tons.
that tiere was slight, if any, difference fro
The shipmxents to the St. Lawrence v
as noted in our December iss, -, and a
tons, an increase of 211,000 tons, but the
States fell off some 200,000 tons from th

One of the reasons adduced for the fa
ments was the severe weather of the s
shipments fell off over 300,Ooo tons as ag
in 1903, Another reason given is the t
United States marke. owinig to there ha
and, therefore, no shortage, in Atlantic

All mainland companies, except the
are expected to increase shipments du
Cape Breton mines should undoubtedly
The output of the Dominion Coal Cc
nearly 2,800,000 tons during the past yea

expected to attain figures in excess of 3,o
and the output of the Nova Scotia Steel
ly exceed the half million tons of 1904.

The coal trade of Nova Scotia has n
where new markets must be had if increa
be expected; what the results of seeking
kets, now being tested by the Dominion
be cannot be predicted at this time.

Below is given a table of the relative a
each colliery during 1904:

Dominion Coal Co..
Nova Scotia Steel &

Coal Co.........
Cumberland Ry. & Coal

Co...........·.·
Acadia Coal Co......
Intercolonial Coal Co...
Inverness Ry. & Coal Co.
Port Hood Coal Co..
Maritime Coal Co.
Minudie Coal Co.
Gowrie & Blockhouse, Lt
Sydney Coal Co. (appx.)
Other small collieries..

* Decrease.

1904.

2,780,038 2

496,751

433,858

for 1904. since discovery, dors not seem ta have had the cffect of restai -

year 1904 disappoint- ing that confidence which might have been cxpected.
ts who predicted an Beginning vith the small production first recorded by tl-e

The record shows Chamber of Mines in 1887, some seventeen years ago, the pr
m the output of 1903. duction for 1904 amounted ta over £i6,oooooo sterling, and
cry greatly increased in December had rcacbed a monthl»flgure of £i,5ooooo ste.-
nounted to 1,454,365 ling, or at the annual rate of £i8,oooooo sterling. The nun-
exports to the United ber of producing mines in December was 6o, and the numb r
ose of 1903. of samps dropping was 5,300 Out of a total of 7,145.
ilure to increase ship- With ihe supply of unskilled labour up ta the standard ob-
pring of 1904, when taining before the war (xaaooo), the introduction of Chine e
ainst the same period labour without disturbance, and the increase in development
ranquil state of the of the newer comparûes, aur esteemed cantempararys optiru-
ving been no strikes, istic views seem ta be well founded, and ta be justified by tue
ports. record and the facts.

Jaggns ad Acdia, The Critic-also gives a short bistory of the Rand, which isJoggins and whllith worth summarizing. In the sixties gold as found on tiae
ring large icrease Tati field, and in 1869 in the Klein Letaba district by Mr. Eshow large increases. Button; in 1872 the burghers passed what has been known as., which aggrega e the Transvaal Gold Law, at which tiede the pssibilities of ther, may reasonably be country semed ta be confined ta Lydenburg and De Kaapoo,Co tons this year, fields. The notoriaus Sheba mine was started in 1885, but inSCoal Co. will large-Arnold found gold an the Geldenis

ow reached the point Farm, near the site of the present city of Johannesburg, and
sein the same year the Banket was proved auriferous and ex
ditnt farpent iar- tensive. Johannesburg .was first set apart as a township indistant ompan maiî September, i88, and in June, 1887, the first return of teCoal Company, willMines as published, whic was a yield Of 887

mounts shipped from ounces from the Wemmer mine; this vas killowed by the
boom whicli occurred in 1888-'89. After a period of re-actian

Increase or the industry again grew and seven years later (in 1895) there
1903. Decrease. vere some forty praducing campanies. About this time

,802,134 *22,096 Hanilton Smith made bis famous report ta the Rotbscbilds
that the Rand fields contained at least £215,000,000 sterling of

451,993 45,000 gold, and production ta date accounts for more than one-hali
of this figure. The later calculations of Dr. Hatch and John

435b7e6 *188 Hays Hanmond are familiar tce mur readers.

255,135 337,223
242,144 232,056

167,894 165,738
62,335 77,981

43,700 19,700

34,500 29,000

d. 31,470 24,420
10,000 10,000

65,000

4,622,823 4,586,649

*82,090
ro,o88
2,156

*15,646
24,000

5,500

7,050

The Outlook on the Rand.

The London Critic of Jan. 14th has a short article on the
present condition of mining in the Transvaai which is optini-
istic, and, we believe, deservedly so. Apart from the so-called
Kaffir market, or the vagaries of the brokers dealing in Kaffir
stocks, the fact that, the value of the output from the Rand
mines during the year 1904 has been the largest on record

The Mining Section of the Canadian Society of
Civil Engineers.

The Mining Section of the Canadian Society of Civil
Engineers held its regular meeting on the evening of February
9th, at the Society House, when the paper of the evening on
"The Mine Fire at Dominion No. i Colliery, Glace Bay, N.S.,"
was read. "'he paper was the joint production of Messrs.
Shirley Davidson and Norman McKenzie, both on the staffi-
of the Dominion Coal Co.

Dr. Porter, president of the Mining Section, read the paper!
in the absence of the authors, and prefaced its reading with a'
brief description of the topography and geology of the Sydnieyi
coal field, illustrated with some capital lantern slides of the
region. After the paper had been read and discussed somet
further lantern views were shown by Dr. Porter illustratng!
many of the points alluded to in the paper.

The paper itself dealt with the history of Dominion
Colliery No. i, its mechanical equipment and surface sti uc-
tures, and its developient by means of the shafts sunk for_
coal-winning, ventilation, and for sending down material.
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The dip, flow and roof were explained, and the method of
handling the dr'ainage water which amounted (before the
flre) to 5oo gallons a minute. The authors then gave a clear
and succinct account of the origin of the fire and of the various
,steps taken to quench it, and of the final resort to letting in
the sea water. This work was described in detail, as was also
th;e method of unwatering the mine after the fire had been
eptirely put out.

The REvIEW will print this paper, with its illustrations, in
its next issue.

Tho Seventh Annual Meeting of the Crow's Nest Pass
Coal Co., Limited.

The seventh annual meeting of the Crow's Nest Pass Coal
Co. was held on the 1oth of February, when the report for
1904 was submitted to the shareholders.

The Profit and Loss account showed net profits of $406,-
049, an increase of $95,557 over the profits for 1903, or better
than ii per cent. upon the total capital stock of the company.

The report shows that the company has thriven during the
past year. Its tonnage of coal mined increased by 81,ooo tons,
and the coke exported increased by 78,ooo tons.
0 The credit balance at December 31, 1903, was $1,870,813,
which was largely due to the premiums obtained by the sale
e(new shares; during 1904 the sum of $38,865 was obtained in
the same manner.

On December 31st, 1904, there was carried to rest account
the sum of $1,764,6oo, and $347,870 were distributed as divi-

-cends during the year.
During the company's year, the sum of $254,ooo was spent

ort improvement account. The sum of $203,32o has been
* carried forward to the credit of the profit and loss account.

The shareholders must feel very well pleased with the year
;904, and the outlook for 1905 is fully as encouraging.

Iron Production.

The London Iron and Coal Trades Review puts the world's
*<otput of pig iron in 1904 at 44,575,000 tons, distributed as
to production as follows:-

-Tons--
1 l1903. 1904.

Great Britain .......... 8,811,204 8,4oo,ooo
United States .......... 18,009,252 16,600,ooo
Germany .............. 10,085,634 10,150,000
France ................ ,827,668 2,8000
Russia (1902) ......... 2,592,282 2,300,000

Austria-Hungary (1902). 1,470 î,6oooo
Belgium ............... 1,2i6,5oo 11300,000
Sweden ............... 506,825'. 500,000
Spain ................. 380,284 350,000
Italy (1o3) ........... 43,355 75,279
Canada ................ 300,000
Other countries.........210,8 8 200,000

Totals ............. 46,420,0 44,575,000
5These figures show a decrease of 84-,ooo ton.

To show how the trade is opening in 1905, the following is
eerpted from the Iron Age:-

The production in the United States for January, 1905, Was
tè largest monthly production ever recorded. 1,776,500 tons
Çicusive of charcoal iron, which amounted to 2o,ooo tons)

jig iron were produced, the highest previous monthly

record being for the month of May, 1903, when the output
was 1,713,614 tons. The record for December, 1904, was
1,614,349 tons; January's record, therefore, is 162,151 tons ia
excess of December's, and is 62,686 tons ahead of the biggest
previous record.

This rate of production is in excess of -o,ooo,ooo tons lir
annum, or double the quantity manufactured by any other
country in 1904. The Iron Age points out that the record does
not represent a full month's output at full capacity, since
the weekly output increased fron 377,879 tons in the first
week to 440,292 in the last week of the month. In addition
to this tremendous output, the stocks of the merchant furnaces
decreased some 31,000 tons during the month.

The Cons. Cariboo Hydraulic Mining Co., Ltd.

The seventh annual meeting of the Consolidated Cariboo
Hydraulic Mining Co., Ltd., was held in Toronto on the 26th
of January last, at which the report of the directors and of the
manager and auditor were submitted.

The profit and loss account shows that the increase in debt
for the season's work amounts to $27,172.08, the balance at
debit being $51,707.90 against $24,535.82 on Dec. 31st, 1903.
The operating expenses per manager's report were $88,423.75
and the total value of bullion obtained was $85,935.30, making
a direct loss in operating account of $2487.45. The accrued
interest on the bonds amounted to $24,ooo.

Fron Manager Hobson's report the total operating season
was only 89 days, and the reasons of scanty precipitations and
adverse conditions respecting the melting of the winter snows
are again adduced.

The total water used amounted to 184,889 inches, which
washed 1,327,817 cubic yards of dirt, an average duty of 7 1-5
yards per inch. The total gold recovered from this yardage
amounted to $84,866.21, or an average yield of 6 38-Ioo cents
per cubic yard. The average cost per cubic yard was 6 65-100
cents, making the loss per cubic yard on working alone about
three mills.

Since 1894, the first year in which the former Cariboo Hy-
draulic Mining Co., Ltd., produced gold, until the close of
1904, a period of eleven years, the yield of this property an-
nually has been as follows, according to the Company's an-
nual reports:-

Cubic Yards Washed. Yield.
1894 and 1895.. 210,000 $ 65,467.oo
896..- - .. · ·.. 737,940 (Estimated, not given), 124,026,86

1897.. .... 840,130 138,559.74
1898. ....... 385,670 105,141.36
1899. ....... 1,952,535 92,678-93
1900. . ...... 1,843,938 350,085-77
1901. ....... 2,420,288 142,273.41
1902...... .. 690,442 61,395-19
1903....- ---- 373,000 44,943.70
1904........ 1,461,341 85,936-30

10,915,282 $1,210,503.26
The yardage of 1896 is estimated on the basis of the num-

ber of inches of water used, as in the annual report for that
year it does not appear. The average value of the gravel for
the last eleven years is, therefore, approximately eleven cents
($o.11.o9). In the manager's report account is taken of the
older Chinese workings, the yield from which is assumed at
$9oo,ooo, and the average computed at 16 8-îo cents per cubic
yard.

TIHE CANADIAN MINING REVIEW. •23
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More water is asked for, and estimates are given for a sup-
ply of 5,ooo inches to be taken, one-half from the west slope of
the Morehead Range, and one-half from Spanish Lake, the
total cost of which is estinated at $490,ooo. As the Company
already has the very large capital of $4,ooo,ooo issued, and has
been eleven years without realizing a dividend out of a total
production of one and a quarter million dollars, it is difficult to
see in what shape inducement can be made for the investment
of another half million dollars.

The half dozen millionaires who have hitherto paid out of
their own pockets the bulk of the money required, are amply
able to continue, but they must be different to other men if
they 'do not require some more definite inducement than the
promises which hitherto they have been taking at par.

What strikes the ordinary shareholder is the incongruity
between the annual optimistic reports (of the manager and of
nearly a dozen experts during the last ten years) and the con-
tinued failure to meet fixed charges. Some shareholders have
desired a separation of technical from financial control, but
have been told the idea was impossible; just why, the REvIEw

is unable to see.

CORRESPONDENCE.
The Two Per Cent. Tax in B.C.

To the Editor.
Sir,-For at least four vears the mine owners in British

Columbia, and of the Kootenays in particular, have been at
war on the subject of the two per cent. tax. The matter has
been freely discussed, and at times much recrimination has
been indulged in, but as yet no satisfactory settlement has
been reached. One of the first acts of the McBride govern-
ment, which came into power early in 1904, was to pass a new
bill known as the Assessment Act, which did not in any way
deal with the objectionable two per cent. tax. In consequence
of general complaints as to the working of the new Assess-
ment Act, a committee was appointed to enquire into its oper-
ation, and the order appointing this commission made no ref-
erence to the tax, nor to any matters outside of the scope of
the Assessment Act. In spite of this deficiency the commis-
sioners took evidence from two gentlemen who were connect-
ed with the mining industry, and whose testimony was fav-
ourable to the tax and to its continuance in its present form.
When this evidence appeared in print the British Columbia
Mining Association called meetings of its various branches
and decided to lay before the Government some evidence
which was adverse to the tax and its operation. Whether the
Association's course will benefit the mining industry, or
obtain the redress sought for, may reasonably be doubted, but
certainly it has again raised the whole question, and it may
lead to its final settlement in one form or another.

The tax as at present imposed yields to the Government of
British Columbia two per cent. upon the gross value, less cost
of freight and treatment, of ores extracted from British
Columbia mines, and the ievenue from this source amounted
to $65,000 in 1904, a sum which cannot for one moment be
considered as an onerous tax upon the industry. The chief
objection to the tax, however, is to its incidence, which un-
doubtedly causes it to press unduly upon small mines produc-
ing ores of low grade. It is doubtful whether it is more un-
equal in this respect than the majority of taxes, since it is im-
possible to adopt methods of taxation which will be absolutelv
uniform in their pressure. For instance, in the case of a low

grade mine producing from 50 to 100 tons a day at a very
small margin of profit, the tax may appear to be heavy, yet in
the case of the lowest grade mines in the Kootenay country
(those belonging to the Granby Company) which three years
ago paid but $6oo, under this tax law, the amount can only be
regarded as trivial for a concern capitalized at $15,ooo,ooo, and
with $1,ooo,ooo actually expended in plant. There is the fur-
ther consideration that nothing is more calculated to prejudice
outside investors against coming to the Province of British
Columbia than the fact that mine owners from time to time
raise a hub-bub about a tax which yields such a small amount;
it is the poorest kind of advertisement.

A strong objection of those who wish to abolish the tax is
that it is levied upon mines which are not making a profit,
and, in the resolution which has been endorsed by the Provin-
cial Mining Association and forwarded to the Government, a
suggestion is embodied that, before estimating the value of
the ore upon which the tax is to be calculated a deduction
should be permitted equal in amount to the cost of producing
the ore in addition to the cost of freight and treatment, so
that the tax should be levied upon net instead of gross values.

The Association has expressed itself as willing to have the
percentage increased if the incidence is altered in the manner
suggested. Taking the total amount of profit reported by the
various mining companies in the province for last year, it is
found that, for the Government to realize as much under the
tax method suggested by the Mining Association as under tLe
old method, the percentage would have to be raised from two
per cent. to five per cent., and it is understood that this in-
crease is not objected to by the Association. The Government
has had such a recommendation before it previously and has
rejected it, for the reason that it would be difficult, if not im-
possible, to ascertain a fair charge for the cost of production,
and it contended that such method of levying the tax would
open the door for so much dispute that the Government would
always be in litigation with the mine owners. While there
may be some truth in this, I cannot consider it as a valid
objection. This same difficulty already exists in connection
with assessment of every kind and would have to be overcome
by employing competent expert assessors. However, there is
one contention of the Government which is entitled to con-
sideration, and that is, that the exigencies of finance demand
that the mining industry should contribute definite amounts
to the revenue of the province and if, under the new method
suggested, the income fell considerably below the amount at
present realized, it would become necessary for the province
to increase taxation in other directions, which would then
have the effect of taxing other industries and capital for the
benefit of the mines. At present the Provincial Mining Asso-
ciation has not explained how it proposes to overcome such an
objection; the most practical suggestion offered was made in
the House last session by the member from Nelson, who pr.o-
posed to tax the mining industry in British Columbia on the
same basis as is done in the adjoining Western United States
and the same as in the Old Country, viz.: to levy the tax of
mining companies on the real estate occupied and on all per-
manent improvements on the same, such as plant, machinery
and buildings, and at the same time to maintain a two per
cent. tax levied upon net instead of upon gross value as at
present. The strong objection urged against this is that it
would involve large payments by mining companies which
had extensive and expensive plants, which plants might never
pass beyond the experimental stage and become profitable,
and that such a tax would be even more detrimental in dis-
couraging capital than the present one.
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ri These are the only two practical suggestions that have
it bcen made which are likely to reconcile the objections of the
r z nining companies and die financi.l exigencies of 1,e Govern-
r< ment. Of the two suggestions the former involves the least

difficulty, and, as thei Mining Association lias expressed itself
as favourable to the scleie, it is to be hoped that this much

r vexed and talked of question nay be settled, and that at the
next session of the Provincial Parliament the necessary
changes in the law nay be made, and one of the most fruitful
topics of dispute in British Columbia mining circles may be
removed.

WILLIAM BLAKrMORE.

Nelson, B.C., 20t1 Jan., 1905.

tThc REvIEw regrets that it cannot endorse the suggestion
above stated by our correspondent. The suggestion is that
the tax be assessed upon the net value of the ore, i.e., upon the
value remaining after costs of production (mining, manage-
ment, freiglt and treatment) have been deducted from the
gross value of the ore. A.11 eifforts to assess on the proßts of
,mining companies have hitherto proved futile and embarrass-
ing. The Government of British Columbia lias, as our corre-
spondent points out, already delivered itself upon the very
points we mention-" it would be difficult if not impossible to
4zertain " not "a fair charge for cost " applicable to all mines,
but, what the actual cost is in each producing mine. No one of
our British Columbia friends would undertake to say that the
costs of production in the Boundary cou-1try are as high as in
Rossland, or that costs in the Slocan an,l in East Kootenay
are on a parity. Therefore, we disagree with our correspon-
dent in h·s statemnt that " this can hardly be a valid objec-
tior." It is the most valid of ag the objections. Nor could
the objection be overcome in any "usual nanner," nor by
"expert assessors." In all cases of taxation the courts are
open for the man who considers his tax oppressive, and it re-
quires no long experience in this world to recognize the prob-
ability of the courts being so ovLrwhelmed with disputed
cases and appeals as to deplete, rather than to fill, the trea-
eury. If the financial needs of the B. C. Government demand
aýi'increase of the amounts at present paid in to the treasury,
the change suggested by our correspondent and the Associa-
tion wil not, for years if ever. produce that increase.

Taxation of mines has, by experience, been found to be
bhe based upon the area and value of the mining lands owned,
s2c value being dependent upon the annual gross production,
-eost and value of improvements made (which includes all

. buildings, machinery and plant) and value of franchises exer-
ciséd, such as vater powers, etc. Departure from these safe
lines lias hitherto brought disaster; w- do not believe British
Coumnbia is an exception.-Ed.]

Mining Schools.

To ithe Editor:
,ear Sir:-Thc articles on the practical side of mining

teaching in two or three of your recent issues bring up an old
yet ever new subject of the utmost importance to our engineer-
ingschools and to the mining profession at large. The mining
-L-b-eratory and the sunmer school in their present form are
distinctly American devices, and both have been in use in
sote of the older colleges in the United States for almost a
ýexneration. It is only within a very few years that certain

h*-erwise admirable institutions of learning have ceased to
n out mining graduates who had never seen a mine, and

w]hose knowledge of mining and ore dressing was based solely

on such ideas as could be conveyed by diagrams and lantern
slides and much lecturing.

Scores of young men, with no more practical training than
that outlined above, have ultimately achieved success in pro-
fessional life, and the fact goes far to prove the paramount
importance of theoretical teaching. Success for such men lias,
however, been reached only through great difficulties. The
theoretical graduate lad to begin his practical work too late,
and he often got little help and no sympathy from his fellow-
worknen. Evei managers were often disinclined to help
college men, and thus the way to success was made slow and
arduous. In face of these difficulties nany of the men who en-
tered the field were forced to give up the fight and turn to
other lines of engineering work, and thus the mineral industry
lost hundreds of men who, under liappier conditions. would
have ultimately proved of great use.

Now our conditions are very much better, and every mining
school possesses laboratories, and has some scheme for giving
the students practical experence in the field. Furthermore,
the sentiment of mine managers and even of miners has
changea very much for the better, and any student or young
graduate who is willing to work is now sure of receiving every
reasonable help in beginning his practical c.areer. More re-
mains to be done, however, towards perfe-.ing our methods,
and it may be profitable briefly to discu. , these methods as
tiey are now employed by some of the best schools.

The work of the mining deparcment of a university may
be divided into four parts-

ist. Elenentary vork in Mathenatics, Physics, Chemistry,
etc. This pure science is a foundation on which all the rest
must stand, and must be taught well and thoroughly. In
general, pure science teaching should be the same for all
branches of engineering, and it is usually andesirable for a
student to decide deFnitely which branch he will follow until
the divergence of the courses in the latter years of his univer-
sity life forces him to make a choice.

2nd. Advanced theoretical work in the special subjects of
mnining, orc dressing, geology, metallurgy, assaying, etc. This
work to be effective must be carried on in connection with the
help of laboratories, and must be supplenented by experience
in the field. The teacheis should be, so far as possible, men
who have had practical experience. The opinion is occasion-
ally expressed that purely praclical or professional men should
be engaged to do this teaching, but, aside from the actual
difficulty in the way of getting such men to give the necessary
time, there is the further trouble that thoroughly practical
men are seldom suffliciently experienced in teaching to do
effective work with boys whose training thus far has been
purely academic. Occasional lectures by such men are of
immense value in stimulating students, but in general the best
results are obtained when the professors are men who have
had some experience in the field, and who keep in close touch
with the profession by mear.s of travel and occasional work.

3rl. Laboratories. Those in such mining schools as Col-
unbia, McGill, the Institute of Technology, etc., are now
magnificently equipped. At McGill there are facilities for
experimenting both on a larg. scale and in a small way with
every important ore dressing and metallurgical process, and
with almost every type of machine or furnace. The difficulty
now is not that the students have no opportunities to study
the processes and to use machines, but that they are tempted
to try and do too much, and so run the risk of losing funda-
mental principles in their effort to master details. One of the
most important and difficult parts of a professor's work is to
decide just what operations should be conducted on a large
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scale by his class, what may be done in a small way on sinall
machines, and where to stop this demonstrating and to start
his men off on individual work. This latter is, after all, the
best means we have for thoroughly interesting students, and
my own experience is leading me to give less time than here-
tofore to set tests and even to large scale operations, but to
get each man at work as early as possible on some individual
problem-some ore to concentrate, or cyanide, or smelt-and
in the same connection to require him to work out general
designs of a plant for his process, with estimates of costs and
running expenses. This extension of individual work, com-
bining theory and practice, is, in my opinion, one of the most
important developments of modern education.

4th. Practical Work. A mine owned or operated by the
school is often spoken of as a desirable addition to the "labor-
atory" equipment, and such mines have actually been tried in
several cases, notably at Camborne in Cornwall, in certain
German government schools, and recently at Birmingham and
elsewhere. A mine to be worth studying must be a practical
example of mining, worked by miners and operated at a profit
or in expectation of a profit. A few students or even a pro-
fessor in such a mine need do no harm, and con~ceivably might
even might be of some use, but probably very few mining men
will seriously advocate the operation of mines by professors
and students, with the assistance of a few miners, as a means
cf showing students the real thing.

Probably a better system is that inaugurated many years ago
by Columbia, and now used in modified form by McGill and no
doubt by other schools. As developed by McGill, the college
course consists of four academic periods of eight months each,
with intervals of four months each devoted in part to recreation
but largely to obligatory work. In each of these so-called
vacations the students are required to attend summer schools,
first of surveying for two years, and then of mining for at
least one year. In the first, the students work all day and
tvery day for a month in actual field surveying, under a pro-
per staff of instructors; in the second, they are required to
spend a month or six weeks in some important mining region,
and mines and mills are visited and studied in accordance
with a scheme systematically laid out in advance by the pro-
fessor, who, with his assistants, remains with the party for the
whole period, and thus sees that the observations of the
students are made as intelligently as possible and are properly
recorded.

These obligatory summer schools are not all that is ex-
pected of the men. Nearly three months of each summer re-
main, and every effort is made to persuade the students to
undertake actual work for part or all of this time each year.
No visits to mines, however carefully planned and carried out,
can put the men in actual touch with their future profession,
and thesë periods of real work, with real miners, and of living
in miners' boarding houses, are probably worth more than any
other single factor in making the teaching effective. It is
therefore very satisfactory to be able to report that, for several
years, the managers of the mines visited in British Columbia,
Nova Scotia, Michigan, etc., have provided places at more than
living wages for all men in our classes, and that no less than
ninety per cent. of our students have taken advantage of the
opportunity, and, for the time, have become real miners.

The above outline of our methods has been given, not be-
cause I consider it ideally perfect, but because I wish to in-
terest our mining men. They could aid us, and, in the end,
benefit themselves by heTping us find our students summer
work where they can at once get good experience and earn
money. I am confident that every considerable mine, mill and

smelter could well afford, as a mere matter of business, to
place with the heads of one or two mining schools definite
offers of "jobs" for the summer for one or more studenfs.
Several companies have already done this with me, and in this
way have not only aided greatly in the work of technical edu-
cation, but have got in touch with a certain number of young
men who can afterwards be considered in connection with any
permanent position that may be offered.

J. B. PORTER.
McGill University, Department of Mining Engineering,

Montreal, February 14th, 1905.

Flues and Flue Dust at Anaconda.*

By C. H. McDOUGALL.

The problem of recovering the solid matter from the gases
emitted by furnaces is one that, during past years, has re-
ceived a great deal of attention at Anaconda, and more espe-
cially since the erection of the new smelter in 1902, as then
the effects of the arsenic liberated in the smelting process be-
came more apparent.

At the time of construction it was thought that the height
of the hill on which the plant was placed, together with steel
stacks 200 feet high for the reverberatories, roasters, blast fur-
naces and converters, would lift the smoke to such an eleva-
tion as to prevent it doing any injury in the adjacent valley.
However, on commencing operations it was found that the
prevailing winds more than counter-balanced the benefits thus
obtained and the deposition of poisonous matter on the neigh-
bouring farm lands gave rise to much litigation.

To remedy this, as well as to save the solid matter contain-
ing a high per cent. of copper, the plan used at the old works
of building a brick flue from the furnaces to the top of one of
the surrounding hills, and there erecting a stack, was adopted
and improved upon with the result that, at present a flue
giving the largest settling area and a stack with the greatest
capacity yet attained, are giving the most satisfactory results
and the old trouble with the arsenic has been completely over-
come.

Fig. i in the accompanying sketches shows the arrange-
ment of the various parts of the plant and the flues carrying
the gases to the stack. Lengths given for the different parts
are horizontal measurements, and do not denote the true dis-
tances the gases flow before entering the stack, on account of
the slope on which the flues are built.

Blast Furnace Flue.

Commencing at the blast furnaces and following the gases
as they escape they are conveyed from the upper part of each

-- o- -
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furnace (a Fig. 2) to the dust chamber (b) by means of a flue
(c). Seven of these flues enter the dust chamber, one frorn each

* A paper read before the December meeting of the Mining Section of
the Canadian Society of Civil Engineers.
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. ftiace, and they are ail provided with hoppers, as shown at
ui d, d2, d3 , to allow' for the drawing off of any flue dust that may
nl accunulate. These hoppers are opened once every week and
tl the dust found is returned to the furnaces.
d- The dust chamber itself is 38 feet wide and 275 feet long;
.1 the walls are brick with steel framing, and the roof at the pre-
ir sent time is constructed of steel rails, placed 9 inch centres,

with bricks between as shown in the construction of the
roaster flue (Fig. 8). Cement and expanded metal have been
tried with poor results, the former being acted on by the sul-
phuric acid in the gases to such an extent that in a short time
the roof became unsafe. In ail cases the latter method of
construction ias been replaced with rails, bricks and mortar.
The chamber proper is built about 9 feet from the ground,
thus admittin.; of a means of drawing off the flue dust into

cars; the hoppers (g, g2, g3, g4), are arranged in four rows
lengthwise of the chamber; the roof and floor are supported
by four rows of 6 inch colunns equally spaced across the
chamber and placed 8 feet centres for the length of the struc-
ture.

Fora.terly there was a partition at riglit angles to the flow
of the gases and extending the full length of the dust chamber
-save for the openings at the ends-thus compelling the
gases to traverse a considerable distance before entering the
flue. On examination it was found that practically ail the
dust was deposited on the side next the inlet, so that at the
time of the construction of the flues this partition was reinov-
ed and the gases now pass directly to the flue.

Flue dust accumulates at the rate of from 6o to 70 tons in
24 hours, and is the coarsest material thus obtained, pieces of
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limestone and coke being abundant. Assays show it to be
lower in copper and arsenic values than the dust from the
other chambers.

J I ~i~iÉjffiJ

-.ort:- Seei--

The dust drawn off is sent to the reverberatories. The due
commences at the north-east corner of the chamber and lias a
total length of 1,653 feet to its point of juncture with the re-
verberatories and roaster flues. This extreme length is due to
the necessity (in construction) of passing around the end of

the ore bins; in the first half the sides are exposed, but in the
latter part the roof alone is uncovered. A cross section is
shown in Fig. 4, the walls are brick, 8 inches in thickness at
the top and 12 inches at the bottom, the inside height is 15 feet
2 inches and the width 20 feet.

The roof is constructed of 5 inch I beams, placed 40 inch
centres (see a, Fig. 5), between these corrugated iron roofing
(b), is fitted in the form of an arch 4 inches high at the centre,
the ends of the arch resting on the lower flanges of the I
beams; on top of this sheeting the bricks are laid as shown at
(c).

The inside area is 303 sq. ft. Blind doors are built in the
sides in this as also in the other flues, every one hundred feet,
for the purpose of removing any flue dust that may become an
obstruction, but, so far, these doors have not been used, and at
present there is little or no dust in the flue. This was ascer-
tained last June when openings were made in the roofs of all
the flues at intervals of 200 feet; three in each section for the
blast furnace, reverberatory and roaster, two for the converter,
five for 6o ft. and ten for the 120 ft. flues. The depth of dust
was found at each opening by means of a greased iron rod and
a sample was taken out with a long handled scoop. The aver-
age depth for the blast flue was two inches, and the greatest
vas at the bends where the dust had drifted. All the samples
vere of coarse material, coke and limestone being very abun-

dant, as in the dust chamber. The estimated total quantity
was 773 tons with an assay as follows:-

Arsenious oxide....1...... 1.6 per cent.
Copper...............7.4 ""
Silver.... ............ 6.8 oz. per ton
Gold.....................0.035

The velocity of the gases was 2,542 feet per minute, and
the volume 771,060 cubic feet per minute.

Drafts and temperatures are given on Sheet A. Incon-
sistencies in the temperatures are not uncommon and are due
to the varying number of chargiiig doors open, and to the
changing conditions of the furnaces. Plots, as in the accom-
panying sheet, have been made showing the relation of draft

See rr o n,

Convrecr 0MW Chomiber
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lie ;)d temperature in the fue to the number of charging doors
1. Open.

a, As a means of regulating the current in the flue two doors
' -of incli boiler plate, ca.:h half the width of the flue, are hung

to a franie at (h) Fig. 2, these can be loosened at once to cut
Ch down the cross sectional arca, but at r.esent are kept well
i drawn out.
re Converter Flue.

Although th- amount of solid matter escaping fron the
a: converters is large, only a smiall part of it is carried into the

Eue; a large part being cauglt in the boxcs placed at (a) Fig.
he 6, fron these it is shovelled into care through a door and re-
et charged into the converters.

Front caci of the nine boxes (one to each converter) steel
a' flues lead to the dust chamber, (size 36 feet by 38 feet). The
a latter is constructed on the same plan as the one before de-
a: scribed, and the dust that collects here is drawn off at the rate
is of from 40 to 5o tons per day and sent to the reverberatories.

The flue, Fig. 7, is the smallest of the ones described, being
a only 8 feet wide by 8 feet high. For the greater part of its

length the roof alone is exposed, this is constructed of steel
rails placed 9 inch centres with bricks between. A sectional
view is shown in Fig. 8.

The drafts and temperatures are extremtely variable and
r- the relation of the former to the number of converters blow-

t ing is shown on an accompanying sheet; the readings plotted
'were taken in the flue just beyond the dust chamber and show
a range of tenperature of 263 degrees F. The inconsistency

building 98 feet wide; across the top of cach row of four fur-
naces extends a steel flue (a Fig. 9) connected by two pipes
as at (b) and (c) to cach of the furnaces, at (d) and (c) hop-

Fiq M. /o
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per" are placed; the ones marked (d) drain the dust into the
di.,charging hoppers of the furnaces, and the ones at (e) drain
.to the dust chamber (f). The latter is 264 feet long and 38
eet wide and is constructed like that of the blast flue.

The anount of material taken out per day and sent to the
h- iquetting plant is between 40 and 50 tons.

Re oa%er-,

shaOwn at the time 4-22 is due to the fact that the two convert-
erg blowing had not tine to warm up after receiving a fresh

_.charge. The temperature of the converter flame does not ma-
terially increase for about ten minutes after the blowing be-
glis, but from then till the time of skinming it gradually rises.

'XÙ.e length of ·the flue to its point of juncture with that from
- th-'roasters is 703 feet and at no place on its bottom could

enough dust be found to admit of taking a sample.
Steel doors are hung at the top of the downtake from the

dust chamber as in the case of the blast furnace.

Roaster Flue.

The roasting at Anaconda is donc in 48 McDougall fur-
ý'ates, Klepetko and Evans design, placed four abreast in a

-Se e r>o q

The roaster flue lias the sane cross sectional area as the
blast flue (Fig. i) and differs from the latter only in the con-
struction of the roof, which is the same as is described under
the converter flue, the latter joins the roaster flue at a distance
of 6o feet from the dust chamber.

Owing to the fineness of the feed, and the nature of the
treatment, a great deal of material escapes from the furnaces.

The depths of dust found in the flue varied from 6 inches
to 4 feet, and the total quantity was estimated as being 59o
tons, the assay in copper and arsenic being higier than that
given in the dust from the blast flue. The total length of the
flue is 488 feet, the velocity of the gases 3,582 feet per min.,
and the volume in cu. ft. per min. is 943,208. These quantities
include the gases from the converter flue.
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Reverberatory Flue.
This differs from the ones previously described in having

no dust chamber at the beginning; the gases pass from the
different furnaces, arranged as in Fig. i1, by the passages
marked (a) to the Stirling boilers at (b) and (c) and from the
boilers into the flue (d.) This plan of using the heated gases
for the purpose of generating steam has proveu a decided suc-
cess; one furnace giving off enough heat to generate 8oo H.P.

(7oo H.P. in b and 1oo in c.) The boiler tubes are not coated
to any great extent by the solid matter present, so the clean-
ing of tubes is not a serious drawback to this method of util-
izing the waste heat. During this operation the gases are sent
directly into the flue through the downtake (e). The average
temperature of the gases when they leave the boilers is 357
deg. C. This is at least 300 deg. C. lower than that of the
gases when sent direct into the flue.

The reverberatory flue is the same in cross sectional area
and construction as the roaster (Fig. io), and at the time of
examination it contained no flue dust. The velocity of the
gases was 2,483 feet per minute.

square feet and the total length 1,233 feet. The sides
of the hopper bottom are bedrock, sloped to 30 degrees,
this giving a depth of 37 feet in the flue over the tunnel;
baffle walls (d) 8 feet high at the middle are built every 20

feet to aid in catching the dust.
The tunnel is 5/2 feet wide by 7 feet high and has brick

side walls and an arched brick roof; at intervals of about 12

feet spouts (f) are placed for the purpose of drawing off the
flue dust into cars, the latter have closed tops and an inlet
through a bag or nozzle that can be fitted over the spouts.
This method of loading prevents the dust from escaping into
the tunnel.

The operation of the car is described under the One Hun-
dred and Twenty Foot Flue.

At the north end of the Sixty Foot Flue is the hoist into
the arsenic plant, (a Fig. i), this is shown in section in Fig.
12. The cars are dropped down to the turn table, disconnect-
ed and run on to the hoist, through the passage (e). The hoist
is operated by a motor in the motor room and conveys the cars
to the floor (g), there the dust from the Sixty Foot Flue is

3«ecron of (eO' F(u
m.a.../Trouh O;sar 01'al- Ar e d Plu Vrf

Sixty Foot Flue.

At the commencement of this part of the flue the reverber-
atory blast and roaster flues meet and merge into one, and it is
then called the Sixty Foot Flue from its inside width. This
differs from the ones previously described in that besides act-
ing as a passage for the gases it also, on account of a greater
cross sectional area, lessens the velocity and thus gives the
solid matter a chance to settle. For this reason the flue is
built with a hopper shaped bottom (Fig. 12); beneath the flue
is a tunnel (a) for the purpose of removing the fine dust.

The walls are brick, 20 feet high and vary in thickness
from 18 inches at the top to 24 inches at the bottom. The
roof is built in the same way as that of the blast flue, but on
account of its width it is supported by two rows of 15 inch I

beams (b) resting on 12 inch columns C. The latter

are 20 feet from the sides and 20 feet apart lengthwise

of the flue. The area of the cross section is 1,717

stored in bins (h) preparatory to being drawn off and taken to
the briquetting plant. The dust from the One Hundred and
Seventy Foot Flue is run direct to bins and then to the charg-
ing floor of the arsenic plant, here it is roasted in Bruckner
furnaces that communicate with condensing chambers, the
waste gases passing through into the Sixty Foot Flue.

Varying depths of from six inches to six feet of dust were
found in the flue, the average assay being eight per cent.
arsenious oxide and ten per cent. copper.

Velocity of gases in the flue is about 1,300 feet per minute
and the volume 211,268 cubic feet per minute.

Cold air is admitted into the flue through openings at e
and e Fig. i as a means of regulating the temperature.

One Hundred and Twenty Foot Flue.

In this part of the flue the area of the 6o ft. flue is doubled
and it is really a flue formed by building two sixty foot flues
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side by side; the outside walls arc of the saine thickness, and
the partition betw ..een the cast and the west side is built as
show n in' Fig. 14. li the construction of the roof, however,
there is a decided difference, as in this part, to permit of
greater heat radiation, instead of bricks the covering is incli
ste,el plate riveted to 7 inicli I beans spaced 40 inch centres.
These are supported by 15 inch I beai columà4s. The tunnels

1 and baffle walls are constructed as befure described; the
leugth of the flue mncasured horizontally is 995 fect but, owing
to the difference in eleiatiun of the ends (350 feet), the actual
length is about 1o5o feet. The velocity of the gases is about
one-half that given for the sixty foot flue.

The flue dust here is nearly all dcpositcd in the part next
the furnaces, and as the stack is approached the depth de-
creases until on the last few sections enougli could not be
obtained t 1 forn a sample. Usually the copper assay is lower
and the arsenious oxide slightly higher than from the Sixty
Foot Flue.

The two tunnel shown in Fig. 14 merge into one just be-
oWv the contraction of the flue to sixty feet. The cars are

worked by cables attached to druis in the hoist house just

F; ci. 14.

on the walls and roofs of the different flues, air bcing prevent-
cd fromt ge.tting aisde iiny tlir waiy than through (b) by

ienenting the edge. of the frame to the wall as at ke). When
set up it cai be scen that all the air that vould leak into the
due through the fifty square feet covered must pass through
the aniemnomîueter, the latter being vedgcd and puttied into the
liole (b). Readings were taken for five minute periods until
the velucity of the flov was deterunned. From this result
the amount of air piassinig into the tlue per square foot at each
SKet up was determined. One lundred and fifty different places
were tricd, and fruti the results thus vbtaned and the area of
the exposed walls the total anount of cold air leaking in was
estimated.

Before this test lad been undertaken an experiment on flue
leaks had been carried on as desribed in the appendix. From
the resuilts thus obtained it was seen that too much air was be-
ing let into the flues, so to remedy this the whole of the ex-
posed parts were given a coat of cernent, with the result that
when again tested it was found that the leaks had been re-
duced nearly five per cent. The draft at the furnaces was in
this way materially increased. To remedy the rise lm temper-

'Secfr;On io
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south of the stack (Fig. ioa). The cables are wound on the
drumns in opposite directions so that when the shaft revolves
one car goes down and the other up. The power is supplied
by a small electric motor, but gravity does most of the work.
The hoist is run cither 8 or 16 hours per day, with an average

n: remùoval of five cars of dust per hour.
a: At the south end of the flue is the three hundred foot
ai ,stack on a 44 ft. square base; details of the construction can be
c found in the Engineering and Mining Journal of Sept., [903.

Every month samples of the smoke are taken to make sure
that no solid matter is escaping; these samples are taken by
means of a line of pipe and a fan sending the smoke through a

r tightly woven asbestos bag.

Flue Leaks.

In February, 1904, it became apparent that a large volume
a: of air was leaking into the flue through the sides and the roof;

to 4eternine the amount the following test was carried out:-
A wooden frane 12y2 feet long and 4 feet wide was covered
with stout painted canvas, a hole 2Y inches in diameter sur-

Vf rc<. Aded by a wooden ring being left at (b) for the purpose of
k- holding an anenonieter. This frame was set up at intervals

j ;.

ature in the flues, resulting fron the exclusion of cold air,
openings were made in the sides of the sixty foot flue, and at
the present time sufficient cold air is let in at these places to
keep the temperature of the one hundred and twenty foot flue
down to the required point.

Flue Velocities.

The matter of obtaining correct flue velocities was one that
for some tine offcred considerable difficulty, as an anemo-
meter could not be used on account of the temperature and
dust. Finally, by checking the pilot tube against the displace-
ment of the blowers its reliability was established. Since
then an exhaustive set of tests on the different flues lias been
carried out and the results obtained have been very satisfac-
tory. The ones given in the foregong are from the first set
obtained.

Il this sketch of the flue systei at Anaconda, I have not
attempted to give any figures for costs as these can be obtain-
cd fron the Engineering and Mining Journal of Sept., 1903,
along with the methods used in constructing the flues and
stack.
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Appendix.

Effect of Leaks on Chimney and Furnace Draft.
To determine the effect of leaks in a flue upon the quantity

and velocity of gas passing through the furnace, and also up
the chimney, an experimental plant was made of iron pipe. A
number of i jnch and of Y4 inch holes were drilled in the flue.
A kerosene lamp with Argand burner served for a furnace
and was so enclosed that all the air passing the lamp had to go
through a 272 inch Biram anemometer, as did also all the gas
discharged from the top of the chimney. The conditions as to
the lamp, the area of the intake and the discharge area from
the chimney were the same for all tests. The results are a-
follows:- Velocity in feet

per minute. Temperatures.

All holes in flue
closed ............

Total area of flue leaks
16.3 p.c. of flue area

Total area of flue leaks

32.6 p.c. of flue area
Total area of flue leaks

48.9 p.c. of flue area

14

140

92

86

83

154

194

207

194

311°F
318g
3199

3210

3030
300e

2 7 5 q

283e

172
0 F

179Q

124'

1 22q

I 20P

I 104

i1089'

974F
990

890
880

8 8 q

88Q
84 0

8ý5Q

72>F

72
0

69Q

690

These figures show that, up to a certain point, when open-
ings are made in the flue, the velocity in the chimney in-
creases, but beyond that point it decreases again. Every
opening in the flue, however, decreases the quantity of air
passing through the furnace.

The apparent explanation is that, with a tight flue the
openings through the furnace are too restricted to pass the
quantity of air of which the temperature conditions are cap-
able with a frec opening. With a certain amount of leak the
temperature conditions are still sufficient to carry more air
than can pass through the lamp, and the excess is taken in at
the leaks. A point is finally reached, however, where the
temperature in the chimney is too low to carry the quantity of
gas previously passed, and beyond this point the flow de-
creases.

The results with all the holes in the flue closed show that
even then there was a slight leak, amounting (when corrected
for temperature) to approximately four per cent.

The temperatures given above were observed at about two
inches from the top of the iron flue. At the bottom the tem-
peratures were 1o to 20 degrees less.

[At the time that Mr. McDougall's paper was read before
the Mining Section of the Can. Society of Civil Engineers
there was published in The Mining World an excellent de-
scription of the new "Washoe Reduction Works," at Ana-

THE WAsHoE REDUCTION WORKS, ANACONDA, MONTANA, THE LARGEST OF ITS KIND IN THE WORLD.
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conda. By courtesy of that paper we reproduce one or two 90o tons daily, giving a total tonnage capacity of over 7,000
photographs of the works, and an abstract of its article.] tons wlen ail sections are mn operation. After crushing the

ore is screened to four sizes, viz.: dianeters of 22mm, 7mm,

TuE WASioE REDUCTION WORKs, ANAcoNDA, MONT. 5mn, and 2kim. ''ie coarser sizes go to Harz jigs, the finer
to Evans jigs, and the undersize is fed to hvdraulic classifiers

This plant, which is the largest of its kind in the world, lies whIiicli return their classification to other Evans jigs.
some 25 miles north-west from Butte in the \Varm Springs The middlings from ail jigs is re-sized or re-grouind as is
valley. The works include a sanpling mill, concentrators, necessary, :nd re-fed; the process closcly resembling that of

VIEW OF THii 60 FT AND 120 Fr. F1IXES DURING CONSTRUCTION, AND OF THE IARGE cI1C1NEY WmIcH
IAs INSIDE DIANIETER OF 30 FT., WITII WAL.S 5 FT. 8 INCHES TIIIcK AT THE

HASE, TAPHRING TO 13 INCIHES NHAR THE TOP.

roasting furnaces, rcverberatory meeting furnaces, blast fur- the Lake district in the large anount nf îuiddlings constantly
naces, a briquetting muill, convcrters and a refinerv. The nurn- re handîcu. For the overflons froin the clds-ifiers Wiltlcy
ber of eiplovees varies from 1.500 to 2,ooo. talelz are and the final siîîncs arc briqucttcd with fine

Te sampling mill is used as well for the ores froni the -ic-
.Anaconda M\ines as for custom ores, aIl the first class ore go- Facli section gif the Cueceitrator ruunies 300 I. r
ing through, and every fifth car of sec-ind class ore. The whîci twol triplc expansion r engines, rate(i at 1,500
greit builk of naterial handled is second class ore. cach, are rcpiircd.. The concentrating plant lias the power house in the centre, The furnaces arc of the McDougall pattern, con-
with four independent sections on either side. The frame is tainincthea i L a e d stnrrcot in th e lar a c ntr ts i i of m id lig s . s a

stel, nd acl setio lis acapcit totrct btweii o ndtablpare uoe abndI the fnalsiesares biquete wit fine17S
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The smelting reverberatories each take a charge of 20 tons,
and approximate a capacity of 300 tons in 24 hours; their fuel
consumption is about I ton of coal (Wyoming) for 3.5 to 4.2
tons of ore and flux. The furnaces are 102 ft. long by 20 ft.
wide; the slag is skimmed into running water, granulated and
carried off; the matte is run into ladles which are hauled to
the converters.

The blast furnaces are each 8o inches long by 56 inches
wide at the tuyeres, and 13/ feet deep from tuyere holes to
top of jacket. The capacity averages from 400 to 500 tons of
charge per diem. The matte and slag run together into fore-
hearths or settlers, 14 feet in diamieter and 4 feet deep, from
which the slag overflows and is granulated, and the matte is
periodically tapped into ladles which are conveyed to the con-
verters. There are seven of these water jacketed furnaces.

The converters are of the horizontal, or barrel, type and are
nine in number, the charge for each varying from seven to
twelve tons of matte according to the condition of the con-
verter lining, which is siliceous. The first blow oxidises most
of the iron and the second removes the sulphur; each blow
averages an hour in duration, after which the hot metal is
transferred to one of three refining furnaces where oxidation
of impurities is effected by blowing in air through a pipe
plunged into the bath. After this partial refining the metal is
cast into anodes for electrolytic refining which now is all done
in the East.

The Mines of Ontario.

By W. E. H. CARTER, B.A.Sc.*

(Continued.)

Outside of these areas bordering the north shore of Lake
Huron the only important known occurrences of copper to the
west, until western Ontario is reached, are those in the small
areas of Nipigon rocks at Point Mamainse, Michipicoton
Island, and on the islands and shores around Thunder and
Black Bays, in all of which it exists in the native state. At
Mamainse it is found in the form of straggling masses and
thin sheets in calcspar veins, and at Michipicoton as grains in
an arenaceous ash-bed. Amygdaloidal traps and conglomer-
ates comprise the copper-bearing rocks of the Black Bay area,
the native grains usually filling amygdaloidal cavities and
small fissures.

Considerable mining for copper has been done at all these
places and, judging from the statements of those who worked
there, extravagance in operation and maintenance were the
chief reasons the work did not longer continue. At Ma-
mainse development was confined mainly to sinking shafts,
the deepest being about 300 feet. The copper content of the
ore varied considerably, but is said to have averaged about

0.75 per cent. A complete and large mining plant was in-
stalled, and an ore dressing mill of 180 tons daily capacity.
This work progressed from 1883 to 1884.

Development of the Michipicoton deposits has gone on in-
termittently from the year 186o, and most energetically from
1880 to 1887, the work then largely confined to one location at
the west end of the island where, out of the several sunk, one
shaft reached a depth of 520 feet and another 360 feet. The

drifting aggregated about 1,500 feet, said to be largely in stop-
ing ground.

*Paper read at the Sixth Annual Meeting of the Canadian Mining

Institute.

It may be mentioned in connection with these Ontario
mines that several of the native copper mines on the south
shore of the lake in Michigan are profitably mining ores that
run on the average as low as o.6 per cent. copper.

At Black Bay the amygdaloids have been tested in a small
way during the past several years, the work going on at one
mine at the present time. No definite results as to the value
of the field as a copper producer have yet been obtained.

Farther west, however, at Round Lake, near Kashabowie,
on the new O. & R. R. section of the C. N. Ry., and about 8o

miles beyond Port Arthur, one of the pioneer mines of the
area, the Tip-Top, has been under active and systematic de-
velopment for the past two years or more. Four levels have
been opened and stoping ground prepared, the output during
the past year of ore, mainly from development work, amount-
ing to a little over 4,000 tons, carrying by assay about 8 per
cent. copper. If suitable arrangements can be made the com-
pany, I believe, intend erecting a small furnace either at the
mine or at Port Arthur to smelt the Tip-Top ore and any
other that may be raised from the other copper properties in
the area, some of which (although unknown quantities as yet)
were prospected recently. The silver ores, with their calcitic
gangue, may also be purchased for flux and for their silver
content, while coal or coke is to be obtained from the C.P.R.
bins at Fort William. The project is not new; but up to the
present no mine or mines has had enough ore in sight to war-
rant the venture.

NICKEL MINES.

A great deal has been written, in one shape or another, on
the nickel areas surrounding Sudbury, which makes it un-
necessary to say more than a few words here, and that with
regard only to the present situation and the condition of the
mines: There have been latterly but two operators in the
field, the Canadian Copper Company, subsidiary to the Inter-
national Nickel Company, and the Mond Nickel Company.
The operations of the former far exceed all others in the
business, both in the mining and the smelting departments,
and are even now being magnified; while Dr. Mond's works
have closed down for the present with a large stock of matte
on hand.

The old Copper Cliff mine of the Canadian Copper Com-
pany, still the richest in copper of any in the district, has pro-
duced latterly about i,ooo tons per month from the bottom
levels, at between i,ooo feet and 1,100 feet depth. The ore
has there broken up into irregular bodies, making diamond
drilling necessary in their location. Another substantial
shoot of ore was recently found in this way and is now being
mined. The ore averages about 12 per cent. combined metal-
lic content (1o per cent. copper and 2 per cent. nickel).

No. 2 mine holds good as ever in the bottom levels, at
about 400 feet depth, the ore averaging about 3 per cent.
nickel and 2 per cent. copper. The now abandoned open pit,
measuring 217 feet in depth with an average diameter of about
120 feet and nearly vertical walls, far exceeds in size any other
of these open workings at the present time. The mine is now
in shape to produce 4oo tons or so of ore per day with its one
shaft and double skip road.

Mines Nos. 3, 4 and 5 and the Stobie are in shape to pro-
duce in large quantities, especially the first and last, when that
particular class of ore in each becomes needed at the smelter.

The output of ore for a while back has come chiefly from the
Creighton mine, the most recent and valuable acquisition of
the company, the present rate of mining there giving over 8oo
tons per day. The main unbroken ore body contains, by esti-
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mate fromîî the findings of thorough diamond drill exploration,
over 3,000,000 to.ns of ore of a 6.5 per cent. or better nickel-
copper content (about 2 of nickel to i of copper). There are
extensions to this ore body which will considerably increase
the total quantity. This estimate accounts for the ore body
to a depth of but 300 feet, this being the maximum vertical
depth bored by the drill, at which the width of the deposit was
about 225 feet.

In order to economize in the roasting and sielting opera-
tions the entire surface works have beei re-arranged, not at
once but gradually during the past two years, and now a new
or tl'ird smltcer plant is about completed to replace both the
others and also the Ontario Snelting \Works rear by, where
the low grade matte is at present partially refined. There
will be onlv two blast furnaces, but they will have a combined
capacity of at least 1,100 tons of charge per day, and from
theni the niolten iatte will rui direct te the bessemer con-
verters in the sane building and be raised to a content of
about 8o per cent. nickel-copper. The accessory plant, the
buildings and the new power generating station and, in fact,
the gencral arrangement of the whole, is ail after the most
approved ideas, regardless of any necessary expense. De-
tailed descriptions of this new smîelter plant appeared at the
first of the vear in several of the engineering periodicals and
may also be referred to in the Thirteenth Report of the Bu-

*reau of Mines of Ontario.
With the completion of the new works ail ore will bc

roasted in the one new or No. 3 yard. This has already
grown to such an extent that it covers a distance of a mile or
so fron end to end, with heaps piled two deep and close to-
getier. Instead of the old dimensions of 40 feet by 8o feet
plan by io feet high, tht" size of the heap lias been reduced to
about 25 by .4o feet plan by 6 feet higlh, with the expectation
that it will roast better and in about one- third the tinie, that
isgin from one; to one and a half months.

The Victoria nickel mine before clising down reached a
depth of 500 feet, after whicli diamond drili holes were bored
from the bottoni and from the two stopes on either bide of the
shaft, and the ore found to continue down to stiil greater
depths. At sonie future date we may hope to sec this mine
again figuring in the list of producers. Since the commence-
ment of smelting at the company's plant near the mine some-
thing over 5.ooo tons of bessemerized matte containing about
8o- per cent. combined nickel and copper has been produced;
but only a part of this lias so far been refined into the pure
metals at the company's refining works in Wales. The Mond
Nickel Company mined and raised ore from the North Star
mine also during the past two years, shipping the same to its
fürnaces at Victoria.

Ail other mining on the nickel range lias latterly been cur-
tailed siniply to exploring for other ore bodies, the work no
longer limited to the vicinity of the Sudbury area but reaching

,out to the boundaries of the field.
- With such immense and valuable ore bodies as exist in

tese nickel mines, producing considerably more than half
the world's supply of the metal, it seens unfortunate that we
Canadians should derive so little benefit fron it in its final
Utilization. Why not have at least one of our pieces of money
coined out of nickel? This, besides enlarging the limited
market for nickel, would help pay due tribute to the splendid
nineral resources of the Province.

IRON MINES.
Iron mines are in operation in scattered localities from one

Oend of the Province to the other. The numerous occurrences

of both magnetic and liematite in the Archean rocks of East-
erii Ontario have already been brouglht to the notice of this
Society, and as only a few of the mines have recently pro-
duced any ore, not much information can be added. The dif-
ficulty in the way of working these iron bodies is laige1> a
matter of price, too low a margin of profit accruing at the
present value of the abundant supply of ore from the Minne-
sota and Michigan mines, in competition with which ours
must enter. Wlhen mined for its own consumption by a blast
furnace comipany, as in the case of the Radnor mines in Ren-
frew, the property of the Canadian Iron Furnace Company. a
satisfactory profit arises over buying foreign iron. The Rad-
nîor mines have produced over 25,ooo tons of nagnetic ore of
good quality since the beginning in 1902. The ore body oc-
curs in and is sonewhat banded with a formation of mica-
ceous gneiss. Its strike and dip are well defined.

Amongst the other mines in the eastern counties which
have been doing anything of account towards raising ore may
be mentioned the Moore at Eldorado, the Calabogie, the St.
Charles and the Mineral Range Iron Conipany's properties.
These last show some of the finest and largest iron ore bodies
in this whole area; but for reasons mentioned above, and for
lack as yet of satisfactorily cheap railway connections, steady
operation and ore shipment has been delaved for the past two
or more vears.

The mining industry throughout castern Ontario is not a
little handicapped by this lack of adequate transportation
facilities. In western Ontario the number of rail-
roads is considerably less than lere, but the want is not so
greatly felt sinice most of the mines are of gold or silver, the
product of whiclh is easily handled. Here. however, most of
the mining is for ores whiich have to be shipped in the crudc
state, and, therefore, require railroads riglt to the mine if
possible. The needs of the mines appear at last ta be forcing
themselves on the powers that be, both railway companies
and the Government, with the result that certain badly need-
ed connections and extensions of present roads, such as the
C. O. Ry. and the I. B. & O. Ry., are about to be constructed,
and possibly a new road or two may be laid out.

The magnetic iron deposits or veins in the Laurentian
gneiss and in the eruptive greenstone dikes in the gneiss of
the Parry Sound district have within the last year received
considerable attention b;y diamond drill exploration and a
little mining. Magnetic surve z have frequently indicated
ample quantity, but so far the neces:,arv development lias
been deferred. The veins althougli of good 'luality have
been found of somewlat irregular size and continuity.

About 25 miles north of Sault Ste. Marie two mines, the
Loon Lake and the Williams, are being opened up on an iron
range in which specular iron of excellent quality occurs. At
tlie former there bas already been raised 1,5oo tons or more
of ore averaging about 50 per cent. iron with almost no sul-
phur < phosphorus.

The ores of the Temagami Lake and Hutton township
areas, consisting main.ly of banded magnetite and silicious
material have not been mined to any extent yet. A railroad
to them is a first necessity, and this the Temiscaming &
Northern Ontario Railway now under construction will sup-
ply to the former arca.

In the Michipicoton area iron mining ceased in the sum-
mer on accotnt of the financial troubles of the Consolidated
Lake Superior Company of Sault Ste. Marie. The Helen
mine alone lias produced ore; but exploratory mining and
drilling on other parts of the range give promise of finding
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other merchantable ore bodies. The Helen has produced to
date about 85o,ooo tons of ore. Much bas already been writ-
ten concerning this mine (7) making further mention un-
necessary here.

Along the P.A.D. & W. Ry. west of Port Arthur, on
Hunter's Island and vicinity; along the Atikokan River and
Steep Rock Lake; along the Mattawin River; at Loon Siding,
C.P.R., 20 miles northeast of Port Arthur; and in the vicinity
of Nipigon Lake, iron ore, both magnetite and hematite, oc-
curs, and has during the several years past undergone rather
extensive explorations by drilling and surface stripping at
all these places without, however, any mines as yet opening
up. Descriptive reports of these areas may be found in the
different recent volumes of the Bureau of Mines, wherein
also the different schemes of exploitation and the carrying out
of the same are recounted. As will there be seen diamond
drilling was favored and wherever possible adopted. The
spasmodic energy, more or less characteristic of the work, did
not provide for any extended periods of unproductive ex-
ploration so that, the first attempts not exposing any very
large bodies of ore, not much has to date been accomplished
towards proving the value of the outlying ranges. During
the latter end of this winter the Wiley Bros. of Port Arthur,
sent their drill north of the C.P.R. to explore their iron claims
on the range which runs northeasterly past the lower end of
Black Sturgeon Lake, just southwest of Nipigon Lake. This
is good work. When the Nipigon & St. Joe Railway makes
connections with these lakes no doubt the iron ranges extend-
ing easterly from Nipigon Lake will also be again explored,
but on that occasion with a little more permanency than for-
merly, it is hoped.

The four blast furnaces, one at Hamilton and the others at
Deseronto, Midland and Sault Ste. Marie, give market for the
ore in our own country. The furnaces at Radnor, Quebec,
have also taken a good deal of Ontario ore. There was a
project on foot during the winter to erect another furnace at
Port Arthur, Ont., to smelt iron from the Atikokan magretite
deposits together with any hematite which might be found on
the various other ranges, and if necessary a certain amount'of
Mesabi ore, to make a foundry pig iron for the growing Cana-
dian market farther west. No doubt such a plant will be
erected sooner or later.

LEAD AND ZINC MINES.

These two metals complete the list of economic metalli-
ferous products of western Ontario. Their important occur-
rences are confined to two areas, one that of Dorion township
and vicinity and the other farther east along Lake Superior, a
few miles north of Rossport. In the former both galena and
blende are found, separately and intermixed in califerous
veins, and from one carrying principally blende the Ontario
Lead & Zinc Company, of Superior, Wis., has during the
past year raised and shipped several hundred tons of ore. One
of the old veins first mined 20 years or more ago for lead only
was also worked again. The veins form a prominent fea-
ture of the country on account of their usually great width of
from 1o feet to 30 feet. They traverse the Animikie rocks in
connection with eruptive granites and diorites or other green
schists which are well developed in bosses through the former
system of rocks.

In the zinc-bearing area northeast of Rossport protracted

mining work has progressed on one property only, the Zenith

(7) Bureau of Mines, Vol. XI.

mine, where blende was discovered in 1881. The very inter-
mittent development produced several thousand tons of ore
averaging about 45 per cent. zinc, which was from time to
time shipped to Belgium for treatment. The zinc refineries
in the United States though much nearer gave a smaller
profit. The ore has simply been gouged out with no attempt
at systematic development of other possible bodies. A not
very extensive eruption of coarse diorite probably of Huronian
age interrupts at this point the Laurentian gneisses and
granites of the north shore, the clean blende ore filling fissures
as lenticular masses in the diorite. This and the other similar
prospects in the area comprise the only known occurrences of
merchantable sized bodies of blende in the Huronian system
in Canada, for which reason it has a pointed value as indicat-
ing the possible existence of similar Iodes in these rocks
where elsewhere developed.

In eastern Ontario, about 30 miles north of Kingston, a
vein of blende in the crystalline limestones was found about
two years ago as a new economic minerai of that part of the
Province, and has been mined since from the surface down
profitably, on, however, the comparatively small scale of i,ooo
tons or so of 46 per cent. zinc ore a year.

One of the old lead mines, the Hollandia, in Hastings
county, has during the past year been re-opened after an idle
period of a number of years. Complete new mining equip-
ment has been installed and a concentrator; the old lead
smelter will be made to answer the purpose for a while longer.
The galena occurs in a matrix of calcspar as an ore body typi-
cal of a great number of other galena deposits throughout a
belt from Lanark and Frontenac counties west to Haliburton;
but on account of the irregularity of occurrence of the galena
in lenzes and pockets in the matrix of the veins they have
hitherto not been mined at ail continuously or systematically.
This Hollandia mine is the first one to erect a lead concentra-
tor in the Province. With the additional low grade ore
which may now be profitably mined, and with the Dominion
Government's bounty of 4-cent per pound of lead in the pig
on ail lead ore mined and smelted into pig in Canada, it should
in the same way be possible to make paying propositions out
of others of these deposits of galena.

IRON PYRITES MINES.
The occurrence of large deposits of iron pyrites (8) in

lenzes, chimneys and veins in the talcose (chloritic) schists of
Hastings county has become well known, for the past three
years mining having progressed steadily on one or more of
the bodies with a total production in the neighborhood of

15,000 tons of ore, averaging between 4o per cent. and 43 per
-cent. sulphur. Ail of this has been shipped to the United
States for use in the manufacture of sulphuric acid. Recently
mining commenced on several additional deposits in the same
area in and about Madoc township, and might profitably be
extended to any of the numerous other known occurrences in
this part of'-the Province which lie near one or other of the
railroads, since the ore brings at the mine from $3.oo to $3.50
per ton.

In- the Michipicoton Mining Division a deposit of pyrite of
apparently considerable proportions, also associated with soft
cloritic schists, was bored through by diamond drill below
the bed of the unwatered Boyer Lake at the Helen iron mine,
while hunting for extensions of the hematite ore body. The
weathering and oxidation of the pyrite by which the Helen
hematite resulted had not proceeded to this depth, the original

(8) Bur. Mines, Vol. XI., pp. 199, 295-296 ; Vol. XII., p. 139.
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nuineral remaining unaltered. This pyrite may prove to be a
greater asset to the owners, the Lake Superior Power Com-
pany, than its secondary hematite product miglt have been,
providing a source of sulphur for the manufacture at Sault
Ste. Marie of the sulphurous acid used in the sulphite pulp
works. Ton for ton at the mine it is worth about a dollar
more than the hematite ore.

In the vicinities of Rossport and Schreiber, along the
north shore of Lake Superior, pyrite has been found (9) at a
number of points and mined, but at only one property near the
latter place wýas ore raised and shipped. Pyrhotite is associ-
ated with it occasionally, as also small values in gold. It oc-
cirs as veins with lenticular characte:istics in the diorite areas
which pierce the Laurentian gneiss of this north shore region,
and therein differs from most of the other deposits in the Pro-
vince, of which the country rock is a talcose or chloritic schist.

In the western end of Ontario, beyond Lake Superior, mas-
sive veins or bodies of pyrite are frequent, confined as a rule
to these green hornblende and chlorite schists and altered trap
schists. Practically only exploratory nining has been donc
on any of tlcn so far, the ore raised at a few not amounting
in all to a good shipment. The better known occurrences are
on Brule Creek (1o), a tributary of the Kaministiquia River;
near Dryden, C.P.R.; at Nickel Lake (ii), C. N. Ry., Watten
township; and at Steep Rock Lake (iI), C. N. Ry. The most
recent finds were made in the vicinity of this last lake during
1903 while boring with the diamond drill for iron ore. One
bödyat a small lake called Straw Hat measures, according to
the statement of Mr. R. H. Flaherty, who did the drilling.
abýott 175 feet in wtdth, n-mile in length, and contains on the
average about 23 per cent. sulphur, with, however, a central
lenticular band varying in widtlh from a few feet to 20 feet,
and assaying 41 per cent. sulphur, which could be profitably
mined. The ore consists of pyrite interbanded with cherts in
a country of green hornblende and chlorite schists.

The banded iron ores of magnetite and hematite of the
northern range in the vicinity of Lake Temagami appear to
have originated from deposits of pyrite similarly to the Michi-
picoton and other iron ores of western Ontario, and, if so, de-
velopment of the iron will in time, no doubt, disclose mer-
chantable pyrite ores in this area also. Quite a number of un-
developed prospects for pyrite unconnected with any iron ore
are already known in this most interesting and rich mineral
district, and one of them on Net Lake, along the line of the
T, 0N. O. Ry., is now being mined. Another on James Lake
assays from 42 per cent. to 44 per cent. sulphur.

(To be continued.)

New Co"I Mining Regulations for the North-West
Territories.

Aseries of regulations relating to coal mining In the North-West
Terzftories, recently issued by the Department of the Interior, Canada.
are of importance. The regulations relate to the disposai of coal lands
on teeat portion of the Blackfoot Indian reserve which lies south of the
Bow River. and set forth In detail the conditions upon whIch coal-mining

eaem may be obtalned in that section. Briefly, the effect of the new
reglU4tions is as follows:-

-Thbe sanction of the Superintendent-General of Indian Affairs ie re-
Quhred before an applicant for a coal-mining lease on the territory in
qu=tion may. make a survey, and In no case may a survey indicate a
surface area of more than fifteen sections of land, containng in ail not
noe than 9.600 acres. All s'.rveys are expressly subject to the approval
of ih. Superintendent-General. A lease must not be for a term e:ceed-

('9) Bur. Mines, Vol. VII., p. 78; Vol. X., pp. 89, 109.
('o) Bur. Mines, Vol. X., pp. 107-108.
ft) Bur. Mines, Vol. XI., pp. 296, 308-309.

Ing twenty years, and not more than 640 acres May be occupied in surface
operations during that term. The right to construct roads. building,
bridges, etc., Is Included. A sum not lers than $3,000 must be pald by
the applicant to the Superintendent-General on or before the executlon
of the lease. In the case of there being two or more applicants for the
same location, the locttlon will be leased to the applicant who tenders
the highest fee therefor. In addition, an annual renta) of filfty cents per
acre for all land used or occupied In surface operations must b. paid,
together with a royalty of fifiem cents for every ton of marketable coal
raised. All pits, shafts, roads, etc., must be kept fenced off. Mine oper-
ations must be begun within one year from the date of the lease on
penalty of cancellation. Cancellation will also ensue, If at the and of
the third 3 ear fron the Issue of lease the royalty on the coal mined
does not amount to at least $500. It la further required that no Injury
to surface, fences, crnps, etc., must be done in carrying on inining
operations, without proper compensation, the amount to be settled by
arbitration in cases of dispute. A breach of agreement in any particular
Is mada punishable by forfelture of the lease, li which case no com-
pensation for works, buildings or improvements ls to be ailowed to the
lessee.

No mine now or heretofore worked by the Indians may be included
In a demise, and lessees are required to purchase Ill marketable coal
delivered at the mouth of the shaft, betfig the output o IndIans' mines,
at a rate of $1.50 per ton. The bonus payable to the Superintendent-
General prioi to the execution of the lease la to be held In trust for the
Blackfoot Indians. The provision relating to the fencing of pits, roads,
etc., is also designed with the object of preserving the Indians of the
reserve from damage. It ls added that no one may be employed by the
lessee of a coal mine location whose drunkenness, immorality, gaxnbling,
etc., may render hlm undesirable as an associate with the Indians.

An important provision affecting the rlghts of settlers ls that which
enables actual settlers to buy at the pit mouth whatever coal they may
require for their own use, thougli not for purposes of barter or sale,
at a price not to exceed $1.75 per ton.

According to the January issue of the Labour Gazette, there were In
1904 a w number of 894 fatal accidents In industrial labor In Canada,
of which 106 are charged to mining. The greatest number (273) are
charged to "Raiway Service," and agriculture beats mining with a total
record of 110. There were during the same year 2,095 accidents which
wtere iot fatal, of whiuh only 117 are charged to mining. Mining ranks
third In the list of fatal accidents, and tenth In the list of non-fatal
accidents. In percentage, 11.8 per cent. of all the fatal accidents are
chargeable to mining, and 5.5 per cent. of the non-fatal. These figures
do not bear out the usual conception of the extra hazardous occupation
of the miner.

Mning Share Market.

Mining stocks have been very dull during the past months, and
prices are practically unchanged. Transactions are few; the only sales
worth recording being In Centre Star, which, after selling at 19, re-
covered Its normal price of 21. In the Industrials, there bas been limited
trading, but the resui ut the month's business shows littie change In
prices. In the opinion of the "street" the public is not tri the market,
and speculation ls reduced to trading amongst "room operators."

The following list shows the quotations for the week ending Monday,
February 20, as supplied to the Review by Robert Meredith & Co., 57 St.
Francois Xavier Street, Montreal:-

Par value
of shares.

.10 Canadian Gold Fields Syndicate........
5.00 Cariboo Hydraulie....................
1.00 Centre Star........................
1.00 Deer Trail Consolidated................
1.00 Giant...............

10.00 Granby Consolidated.................
10.00 Montreai and Boston..................
1.00 Noith Star........................
1.00 Payne...........
1.00 Rambler Cariboo.,........ .
1.00 Republic..........................
1.00 St. Eugene .. ......................
1.00 War Eagle .. ..

1.00 White Bear . .. . .... ..

100.00 Nova Scotia Steel (common).............
100.00 Ditto ditto (preferred............
100.00 Dominion Coal (common).............
100.00 Ditto ditto (preferred)
100.00 Dominion Iron and Steel (common)........
100.00 Ditto ditto ditto (preferred).......

- Ditto ditto ditto (bonds).. ........

Asked.
.05

.22

.02
03 1

5.1236
1.25
.02
.02
.15
.0336
.45
.1136
.04

67.1236

66.00

18.25

Bid.
.04

.20

01
500
1 3736

.01
.12

.40

.10

66.75

64.75

18.00
65.00 64.00
82.37% 82.25
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PERSONALS.
The estate of the late Sir Isaac Lowthian Bell has been assessed at

£768,676, of which £674,317 is net personality.

Mr. James McEvoy, geologist of the Crow's Nest Pass Coal Company,
has also been appointed its land commissioner.

Major Duncan Stewart is visiting his former home at Hamilton, Ont.
Major Stewart is now Registrar of Mining at Johannesburg, South
Africa.

Mr. George Gillies, of Toronto, a director of the Athabasca-Venus
Company, was in British Columbia during January to look after his
mining affairs.

Mr. J. H. Plummer, president of the Dominion Iron & Steel Co.,
has been seriously ill at Sydney, C.B., but is now recovering.

Mr. C. V. Wetmore, of Sydney, C.B., has been elected president of
the New Brunswick Iron Co., Limited.

It Is announced from Toronto that James Cronin has been appointed
to succeed E. B. Kirby as the general manager of the War Eagle and
Centre Star mines, at Rossland.

The Hon. Wm. Ross and Mr. Alf. Morrison have asked the County
Council of Port Hood for a free right-of-way for the railway of the
Margaree Coal & Railway Co.

Mr. Chas. Putnam, of Dawson City, formerly of Nova Scotia, was
a visitor to Montreal In January. Mr. Putnam is Interested In the Gold
Hill properties which were organized into a corporation by the Palmer
Bros.

Lieut.-General Sir Henry C. Wilkinson arrived in Montreal on
February 11th, and will remail in that city for a week or ten days.
General Wilkinson is perfecting his arrangements for the re-opening
of the Regina mine, and will commence sinking as soon as the mine
has been unwatered.

J. B. Tyrrell, M.E., of Dawson, and formerly of the Geological Sur-
vey, is spending a few weeks in Ottawa with his family. When Mr.
Tyrrell went into the Yukon some seven years ago, his wife and chil-
dren did not accompany him, hence his home comIng has been a joyous
event for himself and famlly.

Lord Strathrona has been elected an honorary member of the Insti-
tute of Civil Engineers of London. This is an honor which Is only
accorded very distinguished citizens of the world, and the eminent
High Commissioner for Canada Is accorded the honor because of his
services in that position and as Chancellor of McGill University.

Mr. G. S. C. Lindsay, managing director of the Crow's Nest Pass
Coal Co., and Mr. J. McEvoy, geologist of the same company, have been
in Victoria, B.C., where Mr. Lindsay testified before the Assessment
Commmission to the injustice of the tax In its present incidence. The
provincial tax of five per cent. he stated to be excessive; the coal com-
pany is already paying a triple tax, and he suggested that coal lands
should be placed in a class by themselves, and taxed less heavily than
at present.

Dr. Wm. G. Mitchell, a native of Quebec, died in January at the
Jubilee Hospital In Victoria, at the age of forty. Dr. Mitchell was born
in the city of Quebec, and received his education and degree from
Edinburgh University. As a football athlete his reputation was un-
excelled. He came out as physician on the C. P. R. boats at the time
of the Klondike excitement, and was the first Canadian to make loca-
tions In Atlin Camp. It is due to his energy that the BrItish-American
Company was formed to hydraulie and dree ground In Atlin district.

Dr. John B. Porter, Professor of Mining and Metallurgy at McGill
University, has received an invitation from the British Association for
the Advancement of Science to deliver an address before the meeting
of the Association which Is to be held at Johannesburg, South Africa, in
August next. If the university work will permit, Dr. Porter will accept
the invitation, which Is not only a due and pleasing compliment to Dr.
Porter, but is also a tribute to McGill's increasing reputation in the
world of science.

At the annual general meeting of shareholders of the British Columbia
Record, Limited, held at Victoria, British Columbia, on February 1, inst.,
Mr. E. Jacobs was appointed managing director of the company In
succession to Mr. H. Mortimer Lamb, who, for health reasons, voluntarily
retired from the management of the British Columbia Mining Record
with which he has been actively associated for abouti seven years. By
arrangement with Mr. Lamb, Mr. Jacobs had already relieved him of the
duties of editor of that journal.

Mr. Robert H. Stewart has been appointed to be superintendent of the
Centre Star and War Eagle mines at Rossland. Mr. Stewart Is a
graduate of McGill, in the class of '96, and was gold medallist for that
year.

Mr. E. T. Corkill has been appointed an Inspector of Mines for On-
tario, vice Mr. W. E. H. Carter, resigned. Mr. Corkill is a graduate of
Kingston's university, and has had some practical experience since
graduation. His qualifications are good.

BOOK NOTICES.
Bulletin No. 2 of the Geological Survey of Ohio, on the Uses of

Hydraulic Cement, is a valuable monograph on an article which is now
greatly Interesting ail classes of constructors, mining and otherwise.
The book has been written for the mass of the people, and is guiltless
of chemical or engineering formulae, but is none the less sound, re-
liable and authoritative. Prof. F. H. Eno, by whose pen the book is
written, has personally studied his subject, and trgvelled widely to visit
in person the examples he describes and illustrates. The Bulletin
serves the admirable purpose of enclosing within its covers the sub-stance of what hitherto has been scattered through a vast mass of
miscellaneous literature. As a careful and critical presentation of themodern uses to which cement may be put it stands alone at present.

The Bulletin briefly summarizes the history of cement, and then
gives concise information upon its general uses. The subject of mortars.
stucco and mouldings, of its use in concrete for foundations, fortifica-
tions, houses, sea walls and railway work; of its uses in reinforcing
or casing metal work, and its adaptabilities to all architectural purposes
is treated in a manner well calculated to inform the educated as well
as the uneducated.

The Review has noted before the commendable methods used byProf. Edward Orton, Jr., the State Geologist of Ohio, in the conduct ofthe Ohio State Survey; the preface to this small volume relates someof them, and they are models for our own Government to follow.
The Geological Survey of Canada has begun the publication of anexcellent system of bulletins on the Economic Minerals of Canada.

These are issued in pamphlet form, and have been made up from ex-isting information scattered through some six hundred publications ofthe Survey. extending over a period of sixty years. The information
contained in these older reports has been in some cases correlated
and rewritten to the year 1902, in other cases taken verbatim from oldervolumes and not brought within five or six years of date of publication.
It is about the only matter for criticism that data for all the Issues arenot brought up to January lst, 1904. The list is as follows:-

818.
851.
854.
857.
858.
859.
860.
869.
872.
873.

877.
880.
881.
882.

Platinum ...---..................... by E. D. Ingail.
Coal............. .................. by E. D. Ingail.
Asbestos.........................by Dr.IR. W. Eus.
Infusional Earth.....................by E. D. Ingal
Manganese...........................by E. D. Ingali.
Salt............ ................... by E. D. Ingali.
Zinc........ ....................... by E. D. Ingali.
Mica..............................by Dr. R. W. Eus.
Molybdenum and Tungsten..........by R. A. A. Jobnston.
Nickel and Copper of the Sudbury

Mining District.................by Dr. A. E. Barlow.
Graphite...--........................by Dr. R. W. Eus.
Peat...... ......................... by Dr. R. Chaimers.
Apatite...........................by Dr. R. W. Elîs.
Copper in Nova Scotia, New Bruns-

wick and Quebec................byDr. R. W. Ells.

There has also been Issued a small pamphlet on Mari Deposits in
Ontario, Quebec. New Brunswick and Nova Scotia.

The pamphlets are unequal in value, owIng doubtless to the different
ideas of the various compilers, for it is evident that no formulated
rules have been laid down as to the scope and character of the informa-
tion to be contained. some of them contain the definite figures and
ideas which investors and Investigators desire, and others are purely
geological in expression and deficient in commercial data. This is
noticeable in the bulletins on Mica and Graphite more particularly.
The defleiency of not bringIng the subject matter up to date is notice-
able in both the Asbestos and Zinc bulletins, and the latter is par-
ticularly regrettable in view of the great Importance which the latter
metal has assumed during the last two years in the Province of Brlish
Columbia.

The bulletins on Coal and Peat are specially to be comnmended; Dr.
Chalmers lbas treated his subject thoroughly, and there is little
about Peat in Canada which is not Included.in his bulletin.

The admirable monograph by Dr. A. E. Barlow on the N'ckel and
Copper Deposits of the Sudbury District deserves and will il-ive special
mention in our next issue.

Dr. Robert Bell, the Acting Director of the Survey, has done eco
service ln having the scattered facts and reports brought together,
condensed and issued in their present form. If recast from year to
year and new Information be included, the Survey will have earned
for itself the gratitude of every individual interested in the minerai
development of Canada.
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INDUSTRIAL NOTES.
The Ottumwa Box Car Loader Co., of Ottumwa, Iowa, is doing a good

Canadian business, their loaders having rapidly gotten into favor with

Canadian shippers. The last shipments have been made to the Inter-

national Coal & Coke Co., of Alberta, and to the Souris Coal Mining
'*o., of Manitoba.

The WestinghoUse Electric & Manufacturing Company has closed a
contract with the United Railways and Electric Company, of Baltimore,
Maryland, for an alternating current generator to be rated at 5,000 kilo-

watts. It will be of the flywheel type, with 32 poles, and will run at 94
revolutions per minute. The generator will be wound for 13,000 volts,
three-phase, with a frequency of 25 cycles.

The 5,000 kilowatt generator now on order is to run in parallel with
the five 2,000 killowatt generators which the Westinghouse Company
has already installed in the Pratt Street Station in Baltimore.

The same company has sold to the La Belle Iron Works, at Steuben-
ville, Ohio, a direct current engine-type generator, to be rated at 1,000
kilowatts, the voltage to be 250.

The Hamilton Cataract Power, Light & Traction Company recently
started the two 5,000-kilowatt Westinghouse generators in their De Cew
Fall power station in Ontario. Power is supplied from feeders to the
Welland Canal, which, at the station give a head of 267 feet. The
generators are of the two-bearing type, direct connected to Escher-
Wyss water-wheels, and run at a speed of 286 revolutions per minute.
They generate a 3-phase current at a frequency of 66 cycles, and an In-
tensity of 2,400 volts. The power is transmitted to the city of Hamil-
ton, Ontario, where it is used for lighting, street railway and manu-
facturing purposes. A reserve steam-driven station is located at
Hamilton, which contains two 1,000 k.w. Westinghouse generators. The
entire station and high tension apparatus are of Westinghouse design. The
high tension apparatus is designed for a pressure of 40,000 volts, but
will be operated for a time at 20,000 volts.

The Allis-Chalmers-Bullock Company have been celebrating in both
Milwaukee and Montreal. At the former place some sixty-six of the
officers, heads of departments and salesmen dined and were photo-
graphed. At Montreal, on the 17th of January, the directors gave a
banquet at the Canada Club, at which over fifty representatives were
present. The president, Mr. Geo. Bullock, of. Cincinnati, spoke optim-
istically of his personal observations in British Columbia. Mr. B. H.
Warren, president of the parent company, (Allis-Chalmers), spoke of the
importance of the position which the salesmen held, and gave some
sound advice from his own large experience. Other officials present con-
tributed speec4es.

Then the members of the Canadian Society of Civil Engineers, to the
number of 150, visited the works on Jan. 25. They expressed surprise at the
progress of the company, and at the amount and character of electrical
work under construction. They were given an interesting demonstra-
tion on the construction and operation of drills, coal cutters and com-
pressors. On leaving, each member was presented with a handsome
leather card-case as a souvenir of the visit. Now the same corporation
has extended to the members of the Canadian Mining Institute a most
courteous invitation to visit and inspect their factories and to lunch
on Friday, the 30th of March.

MINING NOTES.
NEWFOUNDLAND.

The Tilt Cove Copper Company, Limited, declared a dividend on
January 17th of one shilling per share, free of income tax.

The output of iron ore from Wabana, Bell Island, 1904, was the
second largest since mining began. The plans for 1905 promise the
biggest output yet achieved.

The copper mines at Baie Verte, Tilt Cove, and northern ports, re-
port an exceptionally good year and a large output of ore. The
Colony's yield of copper ore promises to be much increased by the re-
suite of the York Harbor mine's shipments. This mine la on the
West Shore, and is the only shipping mine on that shore.

NEW BRUNSWICK.

The New Brunswick Iron Company, Limited, have about a dozen
men at work at Lepreaux locating seams of ore and boring to test the
thickness and dip of the same. No sinking of shafts will be attempted
until spring. The company has been incorporated with a capital of
$1,000,000. The ore is magnetite.

NOVA SCOTIA.

The workings of Dominion No. 1 Colliery are to be extended under

the sea.

The Dominion Colliery of the Intercolonial Coal Co. is averaging

a daily output of 950 to 1,000 tons.

Wages paid to coal men in Nova Scotia during the year 1904

amounted to $6,680,000.

The Brookfield Gold. Mining Co. is averaging an output of about

900 tons of ore monthly, yielding about $8 per ton.

The year's output for 1904 of the Dominion Iron & Steel Company
is reported at 143,113 tons of steel in varlous shapes and forms.

John Scott, of Millvale, N.S., was crushed to death at Springhill in
January by being caught between two cars which he was coupling up.

The Dominion Iron & Steel Co. in 1904 used 170,000 tons of coke
(388,500 tons of coal), 290,000 tons of Iron ore and 17,000 tons of lime-
stone (dolomite).

The output of No. 2 blast furnace of the Dominion Iron & Steel Co.
for January was 9,000 tons. The product of the rod mill for one week
in the same month amounted to 264 tons.

The length of the slope at the Drummond Colliery of the Inter-
colonial Coal Co. is said to be the longest on the North American
continent; it is now slightly over 6,700 feet.

A consolidation of the properties of the Maritime Coal Co., the
Minudie Coal Co., and the old Joggins is rumored from Chignecto.
Montreal capital is said to be behind the scheme.

The daily earnings
averaged $2.98 for the
and the highest of any

of coal cutters at the Springhill Collieries
year 1904, the highest wages earned since 1885,
colliery in Nova Scotia.

The Boston Tangier Mining Co. is the name of the new concern
which has taken over the property of the Tangier Amalgamated Co.
The superintendent of the new company la Mr. E. N. Higley, of Boston.

The Sterling gold property at Oldham, which has been bought, and
la now controlled by Mr. John B. Forster and associates, is turning out
some rich ore. The last clean-up gave a return of 4 7-10 ozs. per ton.

The Inverness Railway and Coal Co. report that the quality of the
coal la much improved to the deep; a second picking table and another
tipple are to be constructed to give facilities for larger shipments
in 1905.

The North Sydney Herald is authority for the statement that the
Nova Scotia Steel & Coal Company will erect a second blast furnace
in the spring. The construction of the open hearth furnaces is pro-
ceeding rapidly.

The company which is working the Debert seam of coal, the Col-
chester Coal and Railway Company. reports that the quality and size
of the seam continues with work to the deep. The railway will be
connected with I. C. R. rails by early summer, when shipping will
commence.

The oft-asked question as to when a dividend on Dominion Iron &
Steel may be expected has been answered by President Plummer to
the following effect, that earnIngs and market must be increased and
expanded before an answer can take definite shape.

The financial position of the Nova Scotia Steel & Coal Co. appears
to be in as sound condition as ever before. The company has had a good
year, its output of coal reaching the half million mark; its new furnace
at Sydney is earning well, and the mills at Trenton are flled with
orders.

The estimated values of the minerai products of Nova Scotia (as
given in the Industrial Advocate) were as follows:-

Coal ............................................ $13,000,000
Pig Iron ........................................ 3,100,000
Steel .......................................... 2,730,000
Gold ............................................ 500,000
Other Minerais (Gypsum, Manganese, Copper, etc.) 605,800

The record of the Dominion Iron & Steel Company for 1904 la rep-
resented by the following items:-

Total production of pig (basic and foundry), tons.. 76,601
Steel Ingots, tons ................................. 62,842
Blooms, Shafts, etc., tons......................... 54,673
Billets and WirA Roda, tons....................... 31,598
Tar, galls. ........................................ 1,650,153
Sulphate of Ammonia, galls........................3,546,557
Sulphuric Acid, galls. ............................. 2,631
Output of Ore (Wabana), tons .................... 625,000
Used at Sydney ................................... 220,000
Imports of Ore, tons .............................. 70,000
Coal consumed (including coal for coke), tons..... 385,000
Limestone quarried, tons........................... 160,000
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The collapse, or shut-down, of the Dolliver Mountain Mining and
Milling Company is regarded as a great surprise. Boston capitalists
have expended some $250,000 on this property in development and plant,
and the equipment is regarded as the best in Nova Scotia. The owners
are reticent as to the cause of the shut-down, but rumor says returns
were less than $1.00 per ton of ore.

ONTARIO.

The Bully Boy mine in Camp Bay has been purchased by a corpora-
tion known as the Arizona Camp Bay Gold Mining Co.

It is reported that the Laurentian property (371) is turning out some
good ore containing much visible gold. It Is expected the diamond drill
will arrive shortly to assist in the work of exploring the depths of this
rich property.

The Bureau of Mines has received a report that a five-stamp mill
has gone into successful operation at the Star of the East gold mine,
in Kaladar township, Addington county. The first clean-up after
fourteen hours' run gave $300 worth of gold. The shaft is down 150feet, and the vein is strong and promising.

Steele's property, in the Sturgeon Lake district, is reported as pro-ducing richer ore than ever. Since the ten-stamp mill has been incommission several gold bricks have been shipped east from Ignace.

Development work at the mine owned by D. Garrison of SturgeonFalls, near Warren, reveals better showings at each level. The mineraiassays very high in copper, gold and silver.

The estate of Cornelius Shields, former manager of the Sault Ste.Marie companles, totalled $115,413, including $68,864 cash In banks. Theestate is divided among the widow and five children.

Two furnaces are at present working full time at the smelter ofthe Canadian Copper Company, at Copper Cliff, and the output hasconsiderably increased. Three new converters for the Bessemer planthave arrived, and will be immediatly installed at the smelter. PresidentWood, of the International Nickel Company, recently pald a visit ofInspection to the works.

Mr. C. E. Hilary, of Rat Portage, has received instructiop from SirHenry Wilkinson to prepare the Black Eagle mine for operation againafter a three years' disuse. During this time the large thirty-stamp
mill has been kept in working order, and the rest of the machinerybeing in shape, it is expected that the mine will be In operation to-wards the end of March, after the arrivai of Sir Henry, who leftLondon about the first of the month.

Hon. J. P. Whitney, on assuming office as Premier, announced Inan interview that "there will be a Department of Mines created In duecourse, which will have a Minister."

The Sudbury Journal puts forward the name of Mr. Frank Cochrane,of that town, for the position of Minister of the new Mines Departmentwhich Premier Whitney has announced his intention of creating.
Mr. T. J. Drummond, of the Lake Superlor Corporation, in an Inter-view recently, stated that the showing made by the varlous plants isentirely satisfactory to the executive. A decision had been'reached toplace both the veneer mill and the saw millI in operation, and there IssuffIcient raw material to keep the mills In continuai operation.
The efforts of the management of the Giant mine, at Manitou, in thedirection of exploring their property on H. W. 74, are progressingfavorably, the shaft having now reached a depth of 100 feet, the re-sults obtained under Supt. Poison belng, It is said, very satisfactory.
Advices from Webbwood say that the Shakespeare Gold MiningCompany has its stamp mill about completed, and In a short time ex-pects to be turning out gold bricks.

One of the last announcements made by the late Ross Mlnistrybefore resigning office was to the effect that every dollar of the ad-vance made by the Government to the Sault Ste. Marie Companles In thefali of 1903 had been repald, and that the Ontarlo Government has beenentirely relleved of its guarantee.

Captain J. H. Triggs, who organized and operated the Triggs MlningCompany In the Rat Portage district from 1897 to 1900, and who hasbeen residingtin Duluth for the past few years, died at his home thereon the 3lst uit.

The Toronto Globe says that Messrs. Mackenzie & Mann have con-tracted for the erection of a pig Iron furnace at Port Arthur. Thesmelter will have a capacity of from 150 to 200 tons of iron ore per day,and must be completed by October 1st next. The purpose Is the de-velopment of the iron ore properties owned by them In the neighbor-
hood of the Atikokan and Mattawan ranges, whlch lie along the Cana-
dian Northern Railway. The enterprise will probably mean the em-
ployment of about 1,000 men.

The shaft of the Paymaster mine is now past the 130 feet mark,and very encouraging values have been obtained at that depth under
the charge of J. Joy, who bas recently succeeded John McLeod, who left
after completing bis contract.

H. J. Tharle, of the Redding Mining Co., bas returned to FortWilliam from the east, where he conducted negotiations for machineryfor a stamp mill to be erected at the company's mine in the Atikokan
district. Construction will begin almost immediately, and Mr. Dolphin,of Montreal, will have charge of the installation of the machinery. It is
thought that the new mill will be in working order before next fall.

BRITISH COLUMBIA.

The Slocan Star shipped 253 tons of silver-lead ore ln January.
The Rambler - Cariboo mine bas increased its share capital by$500,000.

During 1904 the Ottawa mine (Slocan) shipped 13,000 tons of ore.
During January the Whitewater lessees shipped out 22 tons of galena.
The daily output of the coal mine at Frank, Alberta, Is now 650 tons.
The Idaho mine sent twenty tons of lead ore to the Trail smelterin January.

The Queen mine, at Salmo, reports a new find of galena ore worth$50 a ton.

In January the Ivanhoe mine shipped ninety-seven tons of galenaand 137 tons of zinc ore.

The dry ore mine, the Home Run, bas recently shipped twenty tonsof dry ore to the smelter.

The Kamloops Coal and Development Co. are entertaining a proposi-tion to sell the entire property.

No. 4 shaft of the Surprise mine in the Lardeau is taking out highgrade ore.

The Hunter V. mine, producing flux, is shipping about seventy-flvetons a day to the Trail smelter.

The Ymir and Queen mines are shipping concentrates to the Hallsmelter.

The meeting of the Associated Boards of Trade bas been flxed forFebruary 22nd, at Nelson.

The Payne mine, under its lessees, made a shipment of ninety tonsof ore in the first month of the year.

The lessees of the Antoine mine have shipped one carfoad this yearand have another nearly ready.

The Bismarck mine bas shipped twenty tons of lead ore this yearand is now rawhiding forty tons more.

The agitation over the question of mine taxation is present in everycamp in British Columbia.

The Brooklyn, Rawhide and Athelstan mines are shipping regularlyto Montreal and Boston smelter.

The streak of high grade ore recently found in the Triune mine
bas proved to be continuous thus far.

The option on the Van Anda mine, given to the Chamberlain-Syndl-
cate, of England, bas been abandoned.

It is rumored that the free-gold property of the Cariboo-CampMcKinney Company will be re-opened In March.

The Lucky Jim mine shipped sixty-three tons of ore in January,and during that month also disbursed a dividend amountIng to $8,000.

The Slocan Star mine Is now shipping an average of 300 tons a
month to the smelter at Trail. Forty men have steady work.

The 2,500 tons of zinc ore sold last month by the Slocan Star Co.
will go to the United States Zinc Company at Pueblo, Colorado.

The Last Chance mine ln the Slocan sent forty tons of galena to
Trali and twenty tons of zinc ore to Pueblo in the month of January.

The Providence mine continues Its record as a good property. On
the first of the month the 400 foot level cut into a strong and rich ore
body.

The St. Eugene mine reports its new Pumping plant in successful
operation, and the monthly output of ore to be now averaging 2,500
tons.

During January the Reco mine used 100 head of horses to rawhide
ore from the mine to the railway. The amount shipped averaged
fifteen tons a day.



THE CANADIAN MINING REVIEW. 41

The West Canadian Collieries at Frank, Alberta, lias made a large
corttract with the C. P. R., to satisfy which will require the present
output to be doubIed. The collieries, therefore, may be expected to
produce 6,500 ton- dally during the next few months.

The Tacoma Steel Company, owning the Marbie Bay mine. are
prosecuting work vIgorously, having struck good ore at a depth of
570 feet.

A premature explosion of a blast on the Senator Group, North Fork
of Iettle River, on the 3lst of January, killed one man and seriously
injUred two others,

The Nettie L. mine, owned by the Silver Cup Mines, Limited, opened
up In a band of high grade ore, some flve feet in thickness, the lest week
li January.

Several carlonds of zinc ore have been sent to Ioln, Kansas, from
thé American Boy. The mine also shipped forty tons of silver-lead
ore during January.

Reisel figures for the ore tonnage of the Granby Co., at Phoenix,
B.C., give a total of 549,703 tons, as against '93,718 tons for 1903, an
increase of forty per cent.

The old trick of selling "fake" locations has agaii been successfully
practised in Spokane and vicinity; this time the bait was East Koote-
lay Coal and 011 Lands.

The Iron Mask mine, Kamloops, is t enlarge its present concen-
txator at a cost of about $7,500. This mine lias a considerable amount
of English capital interested in It.

The shares of the Morrison mine have been deposited ln trust with
the Spokane and Eastern Trust Co., to be excianged on the basis of
one share of Consolidated Montreal and Boston for thirty of Morrison.

American capital from the State of Washington has become ln-
terested ln the Strathnore mine, near Greenwood. A sample taken
across the vein by the new investors is said to have shown a value
ot$147 per ton.

The bricks made from the flrc'clay deposit at Matsqui, which
were sent to the Trail smelter for trial have turned out well; they stood
the heat and the action of the fluxes as well as the imported brick.

The work at the Chapleau mine, Slocan Lake country, which began
about October 1st, has been unproductive, and the mine has been closed
down. There is no pay ore ln sight, and three months' work has failed
te find anv new bodies.

The Mother Lode property of the British Columbia Copper Company
has uncovered a new deposit of ore of better grade than the ordinary
ore of the mine. The deposit is 130 feet wide, and carries good values
In both gold and copper.

. Mr. C. Cameron, lessee of the Yankee Girl claim, reports the flnding
o( two feet of good ore seventy feet from the supposed fine of the pay
streak.

The town of Ymir has been experiencing an unusual spell of cold
Weather; for ten days the thermometer did not register above zuro.

From the detailed returns of December, 1904, lead ore shipments,
it appears that the St. Eugene mine produced more lead than aIl of
the West Kootenay mines put together. Its product was 995.2 tons of
.ee, carrying sixty-three per cent. of lead.

The Surprise, on Surprise Creek, ln the Lardeau, has been opened
wIth the view of selling to Nova Scotia parties, represented by R. P.
Fraser, druggist, of Pictou. Large stories are in order, and some of
.em are being circulated by the press.

Owners of the stock of the Great Northern Mines, Limited, are again
busy ln the press of British Columbia with boom paragraphs respecting

,the LarZleau district. Results have been fairly satisfactory during
1$04, but another year's work la necessary before any boom la justified.

The bonding of the Queen and Kootenay Bell mines, at Salmo, ln the
Imir country, by Mr. Patsey Clark of Spokane, In the month of January,
lias given the camp quite an impetus. The leasing system, on whlch
9 had a recent editorial, ts responsible for .his option.

The commission which was appointed to investigate certain charges
egainst Coal Mine Inspecter ¯uick regardlng the mianner In which lit
department was being conducted, has exonerated him on every count.
Me has been reinstated ln office, having ben suspended temporarily while
the learing was pending.

Rossland reports that work ls to be resumed on the Crown Point
taine, owned by the War Eagle Ccmrpany. This property was exten-
lvely prospected and explored by J. B. Hastings when he was the

. manager of the War Eagle, but lis work did not reveal any values ln
*Èe vein, nor was he successful ln locating the vein beyond the fault
*hIch rut it off.

The Associated Boards of Trade of British Columbia are discussing
the necessity of a Dominion Department of Mines, with a Minister from
lritishl Columbia at he head of that Department. It is proposed to
send a delegation to the capital to urge the creation of this new port-
folio uîpon the Government.

The Pioneer Mining Company, owning the Two Friends. Biack
Prince and other locations on Lemon Creek. Slocan Lake Division, la

uow siipping monthly to the Canadian Smelting Works at Trail. The
ore 1s "dry," but maintains a high average in nilver «with a smal% nmount
li gold.

The chief tona of the Crow's Nest Pasa region l Fernie, B.C., whicl
now has a population of 3,000 people. There are 1,128 coke ovens here,
whicli produce over 1.000 tons of coke per day. Fernie ls the distri-
buting point for Coni Creek, Michel and Carbonade, which latter is the
new name for the old town of Morrisey.

The coal strike at Coleman at the mines of the Intercolonial Com-
pany wats occasioned by the demands of the union for a very much
hilgher scale of wages than obtainsî at Fernie. The unioni asked $4
for fire-boss, 65e and $4 00 for ton and yard, and $4.00 for timbering, ns
against $3.75, 55c and $1.00 respectively paid by the Crow's Nest Pass
Coal Co.

The town of Silverton, B.C. hnd an excitement ln January. due to
the fnet that a rifle bullet was flred through the window of the Victoria
lIotel bar, and came very near hItting Mr. M. S. Davys. of Nelson,
Mr. Davys is the lessee of the Emily Edith, Cumstock and Hewitt
mines, nîear Silverton, and the local press incline to the bellet that
the trouble arose from Mr. Davys supplying the cooklouses with Chinese
cooks instead of with white ones.

The U. S. Zinc Company, operating at Pueblo. Col., has had its
general agent, Mr. Edwin Anderson, ln British Columbia during Janu-
ary making investigation of the probable reliable oLtput of zinc ores
from that province. Mr. Anderson, when interviewed, sald that he
thought the quality and quantity of the ores were satisfactory as to
zinc contents, but his company wished to get ores with higher values ln
silver. The ideal ore, lie stated, would be thirty-flve per cent. of zinc
nlth high silver values. His company would not pay for lead contents,
as freight and duties would eat up ail values ln lead.

At the annual meeting of the Rossland-Kootenay Mining Co., Ltd.,
held at Salisbury House, London, E.C., the chairman, Mr. C. W. Milne,
stated that ail work would be confined to the Kootenay mine; that
previous .vork had falled to locate higher values ln the ore bodies, and
that diamo.id-drilling had not yet been successful ln fnding ore of
value. He also said that Mr. Thompson, their manager. had en-
deavored to find a sultable concentration process, but without success,
and therefore the only thing to do lias been to shut down the mine
and conserve their remaining funds.

The Granby Consolidated Mining, Smelting and Power Co. has
bought the Monarcli, Tamarack and the Tamarack Fraction clains at
Phoenix, B.C., for $130,000, and the Missing Link Fraction for $30,000.
These caims carry low-grade gold-copper ore, similar ln character to
the Knob Hill and Old Ironsides.

In the settlement of the bankruptcy suits brought against Munroe &
Munroe, New York, agents for the Cons. Montreal and Boston Co., the
brokers who became creditors of the firm on the day of the falture have
had set apart as their security shares of the company taken at the rate
of 31.00 per share.

A syndicate will advance the $90,000 cash needed to discharge the
urgent payments in the Mann and McKenzie properties, and shares
sufficient to provide for pa> ments not yet due on these properties have
been set aside as a fund to meet the payments.

Munroe & Munroe will no longer represent the corporation, and are
left to settle with their other creditors as best they may with any assets
they may have other than Montreal and Boston shares.

TUVON.
The force of ten mining inspectors ln the Yukon is to be reduced

to two, and the recorders to four.

Dawson is excited by the projected visit If the American Institute
of Mining Engineers In July next.

The estimate of the gold output from the Yukon Territory for If<04
as made by ex-GoVernor F. T. Congdon, la $10,000,000.

Major Z. T. Wood la Acting Commissioner for the Yukon Territory
pending the appointment of a successor to F. D. Congdon, resigned.

Reports from the Tanana fleld confirn previous items ln this column
as to high prices and scarelty of food. Gold dust ls but little ln evi-
dence this winter, but bellef ln its abundance next summer is universal.

The Gold Commissioner has been busy ln the natter of adjudicating
water rights. In the case of the Bonanza Creek Concession Co. vs.
Cameron & Tyrrell. the Commissioner has ruled ln favor of the plaintiff
company.
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Mr. J. W. Astley, a well-known D. L. S., reports that Lower Dominion
Creek is busier than It has ever before been. The pay dirt is rn. of
high grade but is uniform and of large extent. From the mouch of
Gold Run for two miles down Dominion there is a very busy scene.

Dublin Gulch, on Haggart Creek, a tributary of the McQuesten
River flowing into the Stewart, has been deemed not placer ground,
and an hydraulic concession has been given to James Haddock. Several
Dawson men are behind Haddock, and belleve that both water and
gold are present in good pay quantities.

Dawson papers in January reported the discovery on Skookum Hill,
opposite the town of Bonanza, of a paying quartz deposit. The de-
posit was found in driving a length of fifty-six feet from the bottom of
the shaft 150 feet deep. No values per ton are reported, neither are anov
data as to width of the deposit.

The somewhat notorlous "Boyle Concession," on the Klondyke
River and Hunker Creek has been sold to the Detroit-Yukon Mining
Company, and the first payment of $250,000 is reported to have been
made. The Detroit-Yukon Mining Co. already owns the Williams Con--
cession in Hunker. The concession on Quartz Creek, held by Boyle
Bros., is not in the transfer.

An amendment to the regulations permitting the diverting of water
for mining purposes has been made in the shape of lmposing fees, as
follows:-For 60 inches or iess, a fee of $10.00. for 60 to 200 In,ýnes,
a fee of $25.00. The regulations provided for quantities of 200 Inc es
or over. This amendment provides for quantities of less than 200
inches.

The New York Co which has possession of ail the ground fromn
Discovery to 84 below on Bullion Creek, Alsek District, is sending In
large quantities of supplies; oats, lumber and provisions have bt.en
sent from Vancouver, as well as a saw mill and about 100 toas of
machinery. Mr. Breeze, the manager, will own his own teams an:d da
his own freightlng from Whitehorse to Bullion Creek.

Enthuslasts from Portland are having a dredge built by the Ham-
mond Mfg. Co. to dredge the bottom of Behring Sea, some thirty-
five miles west of Cape Nome. The region there is shallow, and cr-e
J. H. Allheidt is reported to have obtained $48.00 from two wheelbarrow
loads of sand and gravel scooped up In twenty-five feet of water.

A lady, Miss Kate Ryan by name, enjoys the distinction of being tha
only female officiai of the Dominion Government In the Yukon. Mise
Ryan Is employed as an Inspector of gold dust In the baggage or on
the person of the female traveller between Whitehorse and the
boundary. She is at present absent from service visiting her relatives In
New Brunswick.

The Governor-in-Council has amended par. 30 of the Regulations to
read as follows.-

"Every entry made In the Mining Recorder's books shall sho-W the
date upon which such entry is made. No fees shall be charged for ob-
taining Information from the Mining Recorder with respect to nining
claims; documents filed shall be open to public Inspection, but for
copies of any documents a fee of $2.50 shall be charged up to two
hundred words, and an additional fee of fifty cents for each ext ra
hundred words."

COAL NOTES
The January output of the Dominion Coal Co.'s Collierles was 160,618

tons, with total shipments of 130,649 during the same period.

Japan mined 9,650,000 tons of coal In 1904; In 1894 the total product
of that country did not exceed 3,b00,000 tons.

The annual meeting of the Dominion Coal Company will be held at
twelve o'clock on the 2nd of March, at the offices of the company.

The shipments from the Springhill Collierles of the Cumberland
Railway and Coal Company for the month of January amounted to
24,676 tons.

The No. 2 Slope of the Springhill Collierles of the Cumberland
Coal and Railway Ce. Is practically idle owing to lack of shipping
facilities. The West Slope Is working as usual.

The fleet of coal-carriers plying between the Dunsmuir mines, on
Vancouver Island, and San Francisco, has been augmented by the steam-
ship Tricolor, of 6,500 tons. The flve vessels now engaged In this service
have a monthly capacity of between 40,000 and 50,000 tons.

The Crow's Nest Pass Coal Company put out for the week ending
January 7th the largest amount of coal yet recorded by that company,
viz., 16,945 tons. Of this amount, Coal Creek produced 8,902 tons,
Michel 6,438 tons, and Carbonado 1,605 tons.

Practically no coal has yet been banked by the Dominion Coal Co.,
as the company has shipped or used all that has been raised. The
opening of new faces has been so well advanced that next summer the
mines will be able to ship fresh mined coal as fast as it can be taken
away.

The experiment made in December by the Dominion Coal Co. of
sending a vessel loaded with coal to Montreai in the wake of the ice-
breaker Montcalm, Is not likely to be repeated. The struggles of the ice-
breaker to keep the gorge just above Quebec free from Ice are sufficient
evidence for vessel owners.

The coal production of Colorado for 1904 decreased some fifteen per
cent. from that of 1903. This was due to labor troubles in the spring
of the year. The total production amounted to 6,776,551. Of this
4,738,389 tons were bituminous, 1,238,187 were lignitic, 744,571 semi-
bituminous and 55,404 anthracite.

The Cumberland Railway & Coal Co. held Its annual meeting recently,
at which the old board of directors was re-elected. Sir George A. Drum-
mond was re-elected president, and lMr. J. R. Cowans, general manager.
The output of the company's collieries was 505,804 tons, the largest in
the history of the company.

Governor Pennypacker of Pennsylvania has given utterance, in his
annual message, to a doctrine which involves the vexed question of
taxes on the product of an industry. His suggestion is that a tax, or
royalty, be placed on every ton of coal mined, the proceeds to be devoted
to the maintenance of roads and upkeep of the school funds. As Penn-
sylvania has an annual production of about 200,000,000 tons, if th's
thin edge of the wedge gets In the politician will have a joyful source
of revenue to play with and handle.

The report of the Royal Commission on the Coal Supplies of tie
United Kingdom puts the quantity of coal remaining in the known c-cal
fields of the kingdom at 100,000,000,000 tons, or a supply for 450 :, ars
at the present rate of consumption. The report states the belief of the
Commission that the hitherto rapid rate of increase will not continue.
but will become stationary and then decrease. The factors of increasing
costs and foreign competition are not dealt with, but will be ail power-
ful In their influence on the rate of production. The Commission notes
the very great Increase in production on the North American con-
tinent, and alludes to the probability of a large export coal trade fro:n
this side affecting the home production.

Digest of Recent Patents; Mining and Metallurgical.

Jan. 3rd, 1905.
12,301.-Process of Electrolytically Refining Lead. Anson G. Bette,Lansingbury, N.Y. A process which consists In subjecting to

electrolysis an electrolyte containing a lead salt of a fluorin
acid, and an agent capable of restraining the crystallization ofthe electro-deposited lead.

778,847.-Concentrator. Frederick M. Dillon and Wylie G. Wilson, Den-
ver, Colo. A concentrating-table provided with riffles running
the whole length of the table, the table having a motion to
cause the concentrates to travel in the direction of the riffles
and being open to permit the dlscharge of the concentrates at
the rear extremities of the riffles, the said riffles being arrang-
ed In groups, the space between the groupa of riffles being
greater than the space between the riffles In any group.

779,36.-Gold Saving Apparatus. Edward S. Kelley, St. Joseph, Mich..
assignor of one-half to Willis W. Cooper, Kenosha, Wis. In
combination, a bucket having an outlet-opening in its Bide
above its lower end, said bucket being adapted to contain a
quantity of mercury; a funnel In said bucket having an elongat-
ed narrow discharge-opening facing away from said outlet-
opening and arranged to be submerged In the mercury In said
bucket; and an lnclined amalgamated plate extending from
said funnel to said outlet-opening, the lower edge of said plate
being ralsed above the bottom of said bucket.

778,901.-Process of Reducing Lead Ores. Pedro G. Salom, Philadelphia,
Pa. A process which consists In continuously spreading the ore
in a finely-ground condition upon the surface of a suitable
cathode, In the presence of a suitable electrolyte and a suitable
anode; maintaining the ore upon the cathode until complete
reduction has occurred; and then continuously removing the
resultant mass of spongy lead from the cathode-plate at a rate
corresponding to the rate at which the ore is spread.
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¶¡9,091.-Process of.Making Silicotfuorid of Lead. Walter Mille, London,

England. assignor ta A. O. Granger, Cartersville, Ga. A pro-

cess which consista in subjecting galena and ceruaite ta the ac-

tion of hydrofluosilicic acid and blowing air through the mix-

ture during the reaction.

779,310.-Process of Obtaining Metals from their Ores. Samuel Peacock.

Chicago, Ill. A process which consista in treating ores contain-

Ing iron and zinc and In roasting the same, reducing the iron ta

a metallic state at a temperature too low ta reduce the zinc ta

a metalile state, separating the Iron from the mass and then

reducing the zinc ta a metallic state.

77,037.-Method of Smelting Ore. James Gayley, New York, N.Y. A

mothod which consista in subjecting the ore with carbonacecous

fuel to a blast of dried air, the burden of fuel being less than

the njrmai burden by an amount materially greater than that

which woul be required to dissipate the elirninated mohture.

Jan. 10, 1305.
779.31t.-Electric Furnace. David R. S. Galsbraith, Auckland, New Zea-

land, assignor of one-half to William Steuart. Auckland, New

Zealand. An electric furnace for treating iron-sand and other

refractory ores and substances, comprisi'g an encased furnace
recessed to accommodate electrie connections ln circuit with a

source of electric energy and having the aides of its fusing

zone stepped internally with inclined chutes, a plurality of

non-conducting interceptera mounted within the furnace at

the stepped fusing zone and arranged in superposed relation

and adapted together with such stepped parts of the furnace

ta delle-.t the material under treatment successively ta the

next lower interceptera, and with electric conductors leading

into the fusing zone at the ends of each intercepter. and a

plurality of V-shaped trougbs perforated at their bottome and

serving ta direct the material ln thin streams longitudinally

central of the under series of intercepters and conductors,

whereby the shower charge of naterial will be caused at the

time of each of its interceptions to compiete and act as part

of the electric circuit.

27,953.-Smelting Furnace. Alfred E. Manchester, Newburgh, N.Y.

The combination with a furnace and a forehearth of a cut-off

valve comprising two members, ench member having an open

portion and a closed portion and means for removably secur-

ing the open portion or the closed portion of each member ta

its respective furnace or forehearth.

779,566.-Roll Crushing Mil. Thomas L. Sturtevant, Quincy, and
Thomas J. Sturtevant, Wellesley. Mass., assignors ta the

Sturtevant Mil Company, Portiand, Me., a corporation of

Maine. The combination vith a pair of crushing-rolls and
shafts by which said rolls are carried, of bearing supports

or carriers, the rear portions of which are suitably recessed,
bearIng-boxes movably mounted ln said supports or carriers,
and nests of coil-springs housed in the rear recessed portions
of said supports or carriers and yieldingly holding the said
boxes ln working position, said bearing supports or carriers
being provided with tie-caps booked over ribbed portions
thereof.

70,002.-Amalgamating Apparatus. Julius, Jean and William C.
Schmitt, Denver, Colorado. The combination of a bottom
receptacle having outwardly Ilared walls, and amalgamated
tray located in the receptacle and also having outwardly-
flared walls, a bottomless casing projecting into the tray. and
having its lower edges supported above the bottom of the tray,
a feed-receptacle mounted on the casing, a rearwardly ex-
tending downwardly-curved conduit connected with the feed-
receptacle, and depending open-ended tubes aIso connected
with the feed receptacle, their lower extremitles terminating
in the forward part of the tray.

.4sin. 17. 1905.
ie,37.-Furnace for Burning Ore Briquets. Gustaf Grondal, Djursholm.

Sweden. A furnace of the channel type for burning, by gas-
heating, ore briquets carried on trucks, and consisting of a
compartment for preliminary heating, a cooling compartment
and a burning chamber of a somewhat greater height situated
between these compartments, such furnace having channels
in the walls and roof for passage of a part of the air for com-
bustion, these channels being connected with each other and
with one or more openings in the wall of the inlet of the gas
to the burning-chamber. the compartments of the furnace for
preliminari heating being of greater height than the cooling
compartment.

80O91.--Electro-chemical Separation of Metals. Woolsey M. Johnson,
Hartford, Conn. A process which Includes Immersing an
electrode ln an acid solution of ferrous ammonium chloride,
subjecting lt ta electrolytic action and deposliting lapon another
electrode, the electrolytic solution being from time to time sub-
Jected to a cementation process.

880,887.-Furnace for Roasting Ores, etc. William W. Tobey, Iola,
Kansas. The combination of a furnace, travelling mechanisn

disposed adjacent thereto, rake-carrying bars connected with
said travelling mechaniem, and shields secured to and en-
circling the portions of said rake-bars that enter the furnace
whereby the said bars are protected from excessive heat.

780,203.--Charging Device for Coke Ovens. James B. Ladd, Wayne. l'a.
The combination of a longitudinally movable peel, a thread'
shaft rotatably mounted dingonally across the lorgitudinal
extension of the peel, and means connected with the peel toi

co-operating with the shaft to cause the movement of the
peel upon the rotation of the shaft.

Jan. 24, 1906.
780,716.-MIethod of Agglomerating Magnetic Ore. Elmer Gates, Chevy

Chase, Md., assignor to Theodore J. Mayer, Washington, D.C.
A method vhich consista in establishing an electrie arc be-
tween opposing surfaces, feeding opposing atreams of sand
over saitd surfaces, and causing said streams of sand to fail
freely from said surfaces so as to break the arc originally
formed and establishing arcing from one of the falling streanis
to the other, thereby fusing and agglonerating the sand into
amall lumps of a size varying substantially from that of a
wheat-grain to thnt of a bean.

780,52 -AmLlgamator. John B. Rossman, St. Paul, Minn. An amal-
gamator-bowl having a circular concaved bottom, rubbers
pivotally mounted within said bowl, and means for Imparting
to the rubbeis an oscillatory motion about its centre and over
a segment of the bottom thereof. whereby successive areas
of agitated and dead water are produced within the bowl when
in operation.

780,870.-Magnetic Separator for Ores or Similar Materials. John T.
Dawes, Liverpool, England. The combination of a moving con-
veyor for receiving material, a second moving conveyor above
the first moving conveyor, a magnet-pole above the second
moving conveyor, and a shield disposed under the second
moving conveyor between the outer extrenity of the magnet-
pole and the first moving conveyor and parallel to and in con-
tact with the side of the first moving conveyor, part of the top
of the shield under the magnet-pole being level with the first
moving conveyor.

Jan. 31, 1905.
781,133.-Process of Treating Zine-Sulphide Ores containing Iron.

Chauncey E. Dewey, Derver, Colo., assignor to the American
Zinc and Chemical Company, Denver, Colo. A process con-
sisting first ln roasting the ore. whereby the zinc la converted
Into zitle sulphate and zinc oxide, and the iron present Int %
ferric oxide as far as practicable; second, placing the or- thus
prepared ln water; and, third, maintaining the ore in suspen-
sion in the solution by the Introduction of sulphurous gas,
whereby the zinc oxide present is formed Into zinc sulphite,
and the latter into zinc sulphate by reaction with the ierric
oxide.

781,40.-Automatic Dumping Ore-Elevator. Daniel R. McTaggart,
Butte, Mont., assignor of one-half to John P. O'Neill, Butte,
Mont. The combination of a frame, a car movable therein,
said car having an opening in the side thereof, an apron
pivoted ta said car for closing said opening, projections
mounted on the side of the aoron, and a latching device
pivoted to the car and designed to engage with the projections
for locking the apron against movement.

781,077.-Electro.nagnetic Ore Separator. Erich Iangguth, Euskirchen,
Germany. The combination with pole-pieces of an armature
rotating between said pole-pieces, and having windings, a
shield of magnetic material mounted directly on said armature
and rotating therewith, means for feeding the material ta be
separated to said armature, and means for collecting the
separated material.

78L176.-Dumping-Car. Charles Barett, Somerville, Mass. A dumping-
car comprising in its construction a truck, a truck-plate fast
to said truck, an Intermediate plate swivelled ta said truck-
plate, trunnions fast to said intermediate plate u, on opposite
sjdes thereof, respectively, a dumping car-body, and brackets
fast to the under aide of said body, each of said brackets pro-
vided, respectively, with a vertical slot opening through the
under aide thereof and adapted ta receive one of the said
trunnions, whereby said body la removably attached ta said
Intermediate plate.

781,520.-Method of Treating Ores. Hascal A. Hogel and Herbert A.
Hogel, New York, N.Y., assignors to Raid Hascal A. Hogel and
David Wallace, New York, N.Y. A method which consists in
subjecting the ore ta the action of a solution containing cer-
tain chemicals, and intensifying the solvent action of said solu-
tion upon salid ore by atomizing the mixed mass.
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PROVINCE OF NOVA SCOTIA.

LBaSBS foi Mincs of foId SiOli|v, Coal,

PRECIOUS S

TIn

TONES.

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

GOLD AND SILVER.
Under the provisions of Chap. i, Acts of 1892, of Mines and Minerals,

Licenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any nunber of areas are granted for a
terni of 40 years at $2.oo per area. These leases are forfeitable if not worked,
but advantige can be taken of a recent Act by which on paynent of 50 cents
annually for each area contained in the lease it becomes non-forfeitable if
the labor be not performed.

Licenses are issued to owners of quartz crushing uills, who are required

to pay Royalty on all the Gold they extract at the rate of two per cent. on
smelted Gold valued at $19 an ounce, and on smelted Gold valued at $zS an
ounce.

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

MINES OTHER THAN GOLD AND SILVER.
Licences to search for eighteen months are issued, at a cost of thirty

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

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles, transfers, etc., of minerals are registered by the Mines
Department for a nominal fee, and provision is made for lessees and licensees
whereby they can acquire promptly, either by arrangement with the owuer
or by arbttration,'ill land required for their mining works.

The Governmnent as a security for the payment of royalties, makes the
royalties first lien on the plant and fixtures of the iine.

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

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

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from 1o to 40 miles, and embraces an area of over three
thousand miles, and is traversed by good roads and accessible at all points
by water. Coal is known in the Counties of Cumberland, Colchester, Picton
and Antigonish, and at numerous points in the Island of Cape Breton. The
ores of Iron, Copper, etc., are met at numerous points, and are being
rapidly secured by minera and investors.

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

THE HON. A. DRYSDALE,
Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.

l[OR, Coppel, Icad,
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PROVINCE OF QUEBEC
The attention of Miners and Capitalists in the United States

and in Europe is invited to the

OREAI MINERALTERRIJORY
Open for investment in the Province of Quebec.

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

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.
The Mining Law gives absolute security to Title, and has been

specially framed for the encouragement of Mining.

Mining concessions are divided into three classes :-
1. In unsurveyed territory (a) the first class contains 400

acres, (b) the second, 200 acres, and (c) the third, 100 acres.
2. In surveyed townships the three classes respectively

comprise one, two and four lots.
Al lands supposed to contain mines or ores belonging to

the Crown may be acquired fron the Commissioner of Coloniza-
tion and Mines (a) as a mining concession by purchase, or (b) be
occupied and worked under a mining license.

No sale of mining concessions containing more than 400
acres in superficies can be made by the Commissioner to the
saine person. The Governor-in-Council may, however, grant a
larger extent of territory up to 1,000 acres under special
circumstances.

The rates charged and to bc paid in full at the time of the
purchase are $5 and $10 per acre for mining lands containing
the superior metals* ; the first named price being for lands
situated more than 12 miles and the last named for lands
situated less than 12 miles from the railway.

If containing the inferior metal, $2 and $4 according to
distance from railway

Unless stipulated to the contrary in the letters patent in
concessions for the mining of superior metals, the purchaser has
the right to mine for all metals found therein ; in concessions for
the mining of the inferior metals, those only may be mined for.

'The uperior metalu include the ores of goid, siver. lesd, copper. nickel, graphite,iuskuoi. mica, ami phoSphate ai lime. The words inferior metals inelude ail other minerais,a"i orq

Mining lands are sold on the express condition that the
purchaser shall commence bonuftde to mine within two years
from the date of purchase, and shall not spend less thîanî $500
if mining for the superior metale ; and not less than $200 if for
inferior metals. In default, cancellation of sale of mining law.

(b) Licenses may be obtained from the Commissi<oner on
the following terms :-Application for an exploration and
prospecting license, if the mine is on private land, $2 for every
100 acres or fraction of 100 ; if the mine is on Crown lands (Ji
in surveyed territory, $5 for every 100 acres, and (2) in
unsurveyed territory, $5 for each square mile, the license to b'e
valid for three months and renewable, The holder of such
license may afterwards purchase the mine, paying the price,
mentioned.

Licenses for mining are of two kinds: Private lands license-
where the mining rights belong to the Crown, and public lands
licenses. These licenses are granted on payment of a fee of $5
and an annual rentai of $1 per acre. Each license is granted for
200 acres or less, but not for more ; is valid for one year, and is
renewable on the same terms as those on which it was originally
granted. The Governor-in-Council may at any time require the
payment of the royalty in lieu of fees for a mining license and
the annual rental-such royalties. unless otherwise determined
by letters patent or other title from the Crown, being fixed at a
rate not to exceed three per cent. of the value at the mine of the
mineral extracted after deducting the cost of mining it.

The fullest Information will be cheerfully given on application to

THE MINISTER 0F LANDS, MINES-AND FISHERIES,,
PARLIAMENT BUILDINGS. QUEBEC,
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ntario s
Mining

r Lands.,
T HE Crown domain of the Province of Ontario contains a

area of over loo,ooo,ooo acres, a large part of which is
comprised in geological formations known to carry valu-

able 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 heimiatite : copper in
sulphide and native forn ; gold, mostly in free milling quartz
silver, native and sulphides; zineblende, galena, pyrites, mica,
graphite, talc, marl, brick clay, building stones of all kinds and
other useful niniierals have beeh found in many places, and are
being worked at the present timie.

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

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

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

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

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

The Canadian Pacific Railway runs through the entire
mineral belt.

For reports of the Bureau of Mines, maps, mining laws, etc.,
apply to

HONORABLE E. J. DAVIS,
Commissioner of Crown Lands,

or
THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.
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Dominion of Canada
SYNOPSIS OF REGULATIONS

For disposal of Minerals on Dominion Lands in Manitoba,
the North-west Territories and the Yukon Territory.

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 ten cents per ton of 2,000 pounds
shall be collected on the gross output.

QUARTZ.

Persons of elghteen years and over and joint stock companies holding
free miner's certificates may obtain entry for a mining location.

A free miner's certificate is granted for one or more years, not ex-
ceeding five, upon payment in advance of $7.50 per annum for an Indivi-
dual, and from $50 to $100 per annum for a company, according to capi-
tal.

A free miner, having discovered minerail in place, may locate a claim
1500 x 1500 feet by marking out the same with two legal posts, bearing
location notices, one at each end on the line of the Iode or vein.

The claim ehall be recorded within 15 days if located within ten miles
of a mining recorder's office, one additional day allowed for every ad-
ditional ten miles or fraction. The fee for recording a claim 1s $5.

At least $100 must be expended on the claim each year or paid to the
mining recorder in lieu thereof. When $500 has been expended or paid,
the locator may, upon having a survey made, and upon complying with
ether requirements, purchase the land at $1.00 an acre.

Permission may be granted by the Minister of the Interior to locate
claims containing Iron and mica, also copper, in the Yukon Territory of
an area not extending 160 acres.

The patent for a mining location shall provide for the payment of a
Royalty ot 2½ per cent. of the sales of the products of the location.

PLACER MINING.

Manitoba and the N. W. T., excepting the Yukon Territory.-Placer
mining claims generally are 100 feet square; entry fee $5. renewable
yearly. On the North Saskatchewan River claims are either bar or
bench, the former being 100 feet long and extending between high and
low water mark. The latter Includes bar diggings, but extends back to
the base of the hill or bank, but not exceeding 1,000 feet. Where steam
power Is used, claims 200 feet wide may be obtained.

Dredging in the rivers of Manitoba and the N. W. T.. excepting the
Yukon Territory.-A free miner may obtain only two leases of five miles
each for a term of twenty years, renewable in the discretion of the
Minister of the Interior.

The lessee's right ls confined to the submerged bed or bars of the
river below low water mark, and subject to the rights of all persons
who have, or who may receive entries for bar diggings or bench claims,
except on the Saskatchewan River, where the lessee may dredge to high
water mark on each alternate leasehold.

The lessee shall have a dredge in operation within one season from the
date of the lease for each five miles, but where a person or company has
obtained more than one lease one dredge for each fifteen miles or frac-
tion ls sufficient. Rental, $10 per annum for each mile of river leased.
Royalty at the rate of two and a hait per cent. collected on the output
after it exceeds $10,000.

Department of the Interior,

Ottawa, February, 1904.

DREDGING IN THE YUKON TERRITORY.

Six leases of five miles each may be granted to a free miner for aterm of twenty years, also renewable.
The lessee's right is confined to the submerged bed or bars in theriver below low water mark, that boundary to be fixed by Its position onthe lst day of August in the year of the date of the lease.The lessee shall have one dredge in operation within two years fromthe date of the lease, and one dredge for each five miles within six yearsfrom such date. Rental, $100 per mile for first year and $10 per mile foreach subsequent year. Royalty, same as placer mining.

PLACIER MINING IN THE YUKON TERRITORY.

Creek, gulch, river and hill claims shall not exceed 250 feet ln length,measured on the base line or general direction of the creek or gulch, thewidth being from 1,000 to 2,000 feet. All other placer claims shall be 250feet square.
Claims are marked by two legal posts, one at each end, bearingnotices. Entrv muet be made within ten days, if the claim is within tenmiles of minhig recorder's office. One extra day allowed for each addi-tional ten miles or fraction.
The person or company staking a claim must bold a free miner's cer-tif icate.
The discoverer of a new mine is entItled to a claim of 1,000 feet inlength, and if the party consists of two, 1,500 feet altogether, on the out-put of which no royalty shall be charged, the rest of the party ordinary

claims only.
Entry fee, $10. Royalty at the rate of two and one-half per cent. onthe value of the gold shipped from the Yukon Territory te be paid tothe Comptroller.
No free miner shall receive a grant of more than one mining claimon each separate river, creek or gulch, but the same miner may holdany number of claims by purchase, and free miners may work theiriclaims in partnership by filing notice and paying fee of $2. A claim maybe abandoned, and another obtained on the same creek, gulch or river,by giving notice and paying a fee.
Work must be done on a claim each year te the value of at least $200.
A certificate that work has been done must be obtained each year; ifnot, the claim shall be deemed te be abandoned, and open te occupationand entry by a free miner.
The boundaries of a claim may be defined absolutely by having asurvey made and publishing notices in the Yukon Official Gazette.

PETROLEUM.

All unappropriated Dominion Lands in Manitoba, the North-West
Territories and within the Yukon Territory are open te prospecting for
petroleum, and the Minister may reserve for an individual or company
having machinery on the land to be prospected, an area of 640 acres.
Should the prospecter discover oil in paying quantities, and satisfactor-
ily establish such discovery, an area net exceeding 040 acres, Including
the oil well and such other land as may be determined, will be sold to
the discoverer at the rate of $1.00 an acre subject te royalty at such rate
as may be specified by order-in-council.

9

W. W. CORY,
Deputy of the Minister of the Interlor.
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$DSTEELHADFIELD' LiMITEO &SHE FFIELD
Heclon Rock and Ore Breaker

HADFIELD AND JACK'S PATENT

The Only Perfect Gyratory Stone-Crusher
THE PARTS THAT ARE SUBIECT TO EXCESSIVE WEAR ARE MADE 0F

Hadfield's Patent "Era" Manganese Steel
WH MANUFACTURE JAW BREAKERS, CRUSHING ROLLS,
ELEVATORS, BIN GATES, AND GOLD MINING REQUISITES.

Sole Representatives of the Hadfield Steel Foundry Oo., Ltd., Sheffield, for Canada

PEACOCK BROTHERS, Canada Life Building, Montreal.

A Thing to Remember !
The water can often be got out
and the job finished by means of

Trade Mark

Steam Pump
whilst you would be collecting the
necessary tackle for ordinary pumps.

The Pulsometer EngineeringiCo. Ld., Reading, England.

CA N ADI AN CANADA LIFE
REPRESENTATIVESPEC C R T E SBUILDING o nra

HEIENE SAFETY
BOILER

MANUFACTURED BY

The Canadian Heine Safety Boiler Co
TORONTO, ONT.

THE HElNE SAFETY BOl1LER-Made in units
of roo to 5oo h.p., and can be set in batteries of any

number. Suitable for Mines, Pulp Mills, Water and Electric
Installations, and large plants generally. The best and most
economical boiler made.
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Alan,I
OONTRAOTORS TO H. M. GOVERNMENT

Whyte & co.
CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland
MANUFACTURERS OF

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

tllustratton of Wlnding
ROps, 240 fmS long 1
3% circ, Galvanized
Special Improved
Patent steel, -Com
pound Make, suppliea

TELEGRAMS-"Ropery Ruthergien."

AGENTS IN
Wm. Stairs, Son & Morrow, Ltd., Halifax, N.S.
W. H. Thorne & Co., Ltd., Saint John, N.B.1

DRUMMONO,

to Kenuneil CDeleWIS
Bo'nes. Sot., whickh
gave a recorite 1etf6
yem and mouth.
Shewing conditios
whes takes au.

A B 0, A I an Lieber'* Codes used.

CANADA:
Drummond, McOaIl & 0o., Mon*.**ot
John Burns, Vancouver, 8.0.

McCAL[ & Do.
IRON, STEEL ANO GENERAL METAL MERCHANTS

GENERAL SALES AGENTS

Algoma Steel Co. Ltd., Sault Ste. Marie, Ont.
AND IMPORTERS OF

Beams, Ohanneis, Angles and other Structural Materlal.
Steel Plates-Tank, Boller and Firebox Quality.

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

WIre Rope. Snow Steam Pumps. Tool Steel.

COMPLETE STOCK REPT IN MONTREAL.

Offices: CANADA LIFE BUILDING

MONTREAL PIPE FOUNDRY CO.
MAMEUFAOTUn OF Mnted.

CAST 'UROI
WATER AND CAS

end other Water Works Supplies.

"LUDLOW" VALVES & HYDRANTS

GENERAL OFFICES a

Canada Life Building

I
MONTREALCeneral

PIPE
PIG IRON.I.

"C.8.F." CharçQai PIg Iron, also
"Midland" Foundry Coke Pig iron

MANUFACTURED v

CANADA IRON FURNACE COMPANY, LIMITED
Plante Mt RADNGR FORGE, QUE.. and

MIDLAND, ONT.

GENERAL OFfloM

CANADA LIFE BUILDING, MONTREAL.

Geo. E. Drummond, Managing Director and Treasurer.•u • MONTREAL 1



ROPE.
ERPO

-FOR-

Hoisting, Mining,
Haulage, Cranes,

Logging, Guys, etc.
Blocks, Clips, Thimbles in Stock

DOMINION WIRERO
MONTREAL

OUR SPECIALTIES

HAULAGE ROPES,
SWITCH ROPES,

BALLAST PLOW
GABLES.

SPECIAL ROPES FOR ALL PURPOSES

PE CO.LTD

JUST A MOMENTI
When you require

MINE CARS, RAILS, LOCOMOTIVES, MINING BARROWS, DRILL STEELWHEEL AND
DRAG SCRAPERS, JACKS, CAR MOVERS, PICKS, SHOVELS, HAMMERS, ORE BUCKETS,
TUBS OR ANY OTHER MINE REQUISITE

WE CARRY THE LARGEST AND MOST
COMPLETE STOCK 0F MINE SUPPLIES IN W rte us.
CANADA.

Send foraCatalogues
end

PRICES

We know we can save

MONEY

F. H. HOPKINS & Co.
Successors to the late James Cooper

MONTREAL

the truth about our wire ropes,
tbey art absolutely rtilabe •

"We look first to quality."

SUPPLIES


