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THCANADIAN RAND []RILL Ca
SHERBRO0KE, QUE.

BRANCH OFFICES IN
MONT REAL,0,uE. TORONTO,0 -r. HAL.IFAX,N.S.
ROSS LAN D, c. RAT PORTAGEm.GREENWOOD,

VANCOUVE R,B.C ,BC

.RUBBER UOOBS FOR lNIN PURPOSES..
Steam and Air Hose, Rubber Bumpers and Springs, Fire Hose,

Pulley Covering, Rubber Clothing and Boots.
..MANUFACTURED BY..

THE GUTTA PERCHA & RUBBER lF . O. 0F TORONTO, Limited

LIDGERWOOD ENGINES
SPECIALLY BUILT TO MEET THE VARIOUS REQUIREMENTS

IN MINES AND QUARRIES FOR

HOISTINC ORWINDINC
AND ALSO IN THE EQUIPPING OF

Locke-Miller System of Cableways
MANUFACTURED IN CANADA BY

THE JAMES COOPER MANFG. O. Limited
299 St. James Street, MONTREAL.

)%é POOTAG , o/o Oiémond Orlit C. RO L.
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IFRIEDg KRUPP AKTIENGESELLSCHAFT ORUSON ERK
IV agdeburg-Euckau (Germrny)

MINING MACHINERY
ORE CRUSNINC: AMALCAMATION:

tonBreakers of s ay stron constru Amalgamation Tables and Pans, Larslo'us GoM
tdon, Rolr MiIIa,, illau Mille. Amaigamators, Settiers, etc.t

t BALL MILLS SEPARATION and CONCENTRATION:
for dry and wet crushing, moe than ,8.o at Separators, Exhaustors, Hydraulic Classifiers,swork. Percussion Tables, Jiggers, Rotating Round
STAMP BATTERIES Tables.
Shoes and Dits of Krupp's Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant
For treating by the Wet Method with Stamp Batteries, Amalgamation and Concentration.

b.For Dry Crushing by Bail Mils Dust Extraction, and Leaching.

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

For Canada: JAS. W. PYKE & Co.,Merchants Bank Building, MONTREAL.Agenrts: For ths United States: THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For South Africa: UNITED ENGINEERING CO., Ltd., P.O. Box ro82, JOHANNESBURG, S.A.R.

JOHN.Ji GARTSHORE, 83 Front Street West
Opposite Queen's Motel TORONTO, ONT.

NEW AND. SECOND HAND
For Railways, TIrarnways, Etc. MININGO EQUIPMENTEtc.

Modern Mining Machinery
We have all the latest improvements in this class of machinery, and
have a thoroughly up-to-date plant for the manufacture of same.

The WILFLEY CONCENTRATOR

We are sole Canadian manufacturers of this famous Concentrating Table
and have installed it in a great many of the largest plants in Canada.

We also build the Samson turbine water wheel
which is peculiarly adapted for mining purposes.

Write for further Information

The Wm. Hamilton Mnig. Co. Limited
Peterborough, Ont.

~i. -
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Solo 'ep'esentative fthe Hadfeld Steel
Foundry Co., Ltd, Sheffld, for Canada PEACOCK

CO)
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THOS. FIRTH & SONS, Ltd., Sheffields
Tool Steel and Rock1

AL-WAYS CARFZIED IN STOCIK.
Drill Steel

USHOES ANOIESI
H. W.

Agents for Canada.

CANS, TAPPETS, SOSSES, IL
SUIllS, CUSER PATES.6

DeCOURTENAY & CO.
6 mric:i a e IcGLL STREET

I\MONTREAL.

Baldwin=Westinghouse
Electric Locomotives for Mine Haulage

100 H.P. Electric Locomotive Hanling Coal Train to Tipple.

There are mines where, by their use, the cost of traction has been
reduced from ten to one cent per ton, and the production doubled

Write either Company for Circular "B-W. 1000"

Westinghouse Electric and Mfg. Co. Baldwin Locomotive Works
Pittsburg, Pa. Philadelphia, Pa.
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ALLIS CIA LMI!RSC.,
SUCCES5OR To

rn EDWA» P. BLLIS CO. FRASER,& CRALMEfS, GATES M RON WO, ' bXCK SON WF>G ComU.WAIJMM wm CCA~,lu". ="GA. uASçarow

SOLE BUILDERS OF

Gates Rock and Ore Breakers

New Features
IN

Construction
0F

Great

Importance
TO

Crusher Users

SAVES 20 PER CENT

Complete Crushing Plants Designed and Equipped
Our 25 Years' Experience is at Your Service
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ALLIS -CIIALIERS CI
SUCCESSOR TO

ME EDWARD P. ALLIS CO., FRASR & CHALMERS, GATES RON WORS, 'DCKSON U'F G CQ.,
UMLWAUEEE, WI$. CRmcAGO, IIL CSICAGO, ,L., 'SRANION, PA

EXTENSIVE BUILDERS OF

MINE PUMPS
We are sole builders of the Riedler positively controlled water valve pumping engine, and the Reynolds automat-

ically operated water valve pumping engine.

DUPLEX DIFFERENTIAL RIEDLER PUMP
The above cut illustrates a duplex differential Riedler pump driven by a horizontal duplex slide valve engine.It is arranged to be run by compressed air and is capable of running submerged under a ioderate depth of water.This engine was built for the Alaska United Gold Mining Co., Alaska, and has been doing excellent service sinceinstalled iu 1896.
We have furnished upwards of thirty pumps of similar design to various mining companies, all of which are giv-ing universal satisfaction.
Pumps of large capacity are built with compound Corliss Engines.
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THE BENNET FUSE
Crown EBrand

Fuse Throughout the Dominion
SOLE MANUFACTURERS

BENNETT
ROSKEAR SAFETY

SONS & Co.
FUSE WORKS

Cam borne, Cornwall England.
ACENTS IN CANADA:

J. H. ASHDOWN, Winnipeg, Man.
CAVERHILL, LEARMONT & CO., St. Peters St., Montreal.

MECHANICS SUPPLY CO., Quebec.
WM. STAIRS, SON & MORROW, Halifax, N.S.

ROWLAND MACHIN, Ceneral Agent, Yates Street, Victoria, B.C.

IMPROVED
On a PATENT PNEUMATIC and SELF-

ACTING PRINCIPLE,LASS

NEEDLE

g

LUBRICATORS.
INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
the plugbart of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the needie 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 Lubricator, while the other end rests on the shaft or
axie, will produce the following results, vz.

ist.-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 LUBRICA TORS ARE FITTED W/TII BRASS TUBES.

IMPROVED STEA1 TUBE aLEANER.

TUE CLEANER THAT CLEANS CLEAN.
No Moisture. No Scale.

WRITE FOR PRICES TO

THE HAMILTON BRASS
MFG. CO., Limited.

HAMILTON. ONT.

The Popular

WM.

ý 1

Saves Cost Quickly.
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INQERSOLL- SERQEANT
I MACHINERY I

Rock Drills
Air Compressors

Coal Cutters
The I-S COAL CUTTER H 4

la the most popular and extensively used
COAL PUNCHER in NORTH AMERICA to-day.

It is easy on the operator, yet does the work. Light and strong.
The economy of repairs is its recommendation with the superin-
tendents, whilst economically it makes the most of every pound
of pressure in the pipeline

BUILT FOR USE IN CANADA
BY

THE JAMES COOPER M'POF9 GCO, Limited
299 ST. JAMES STREET MONTREAL, Que.

'E-
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WALKER
AIR

BROTHERS
WIGAN, ENGLAND

COMPRESSORS
AGGREGATE POWER AT WORK, ABOUT 550 IN NUMBER, EXCEEDS 250,000 H. P.

WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS
ORIGINALLY OONSTRUOTED BY OTHER MAKERa.

RIO TINTO COMPANY
We have recelved permission to state that tests made by the offloiais of the "RIO TINTO COMPANY"
during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their MINES
In SPAIN, showed that the Coal Consumption was 1.54 Ibs. of Welsh Coal per Indicated Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

---THE ELACKWALL TUNNEL-
Enr the construction of the Tunnel, Six Air-Compressing Engines were erected. The largest Twu Pairs of Compound Engines, we.e supplied by us.

Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunnel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :-

&. PARSON & SON, CoNwrRAc'oms.BLAcKwALL TUNNEL WOItKcs, EAST GREENxwicm, 5.1
EassS. WALKER BROTHERS, PAGEFIELD IRONWORKS, WIGAN. Mays oth a E,.

DEAR Suts,-We ar pleased to CODim what we told you verbally the other day, Vis: that we consider the Air CyliDders and Valves of your Conpressors to be the best for uchwerk aswe have been Srrying ont orn the above Contract.
One ot youP Engins. PP mfoP almon ta ysm1 without atop and it gives us great plessure ta dans testif totheod qlities of the plant Wbch

spEAchaCd K BR TH: We a:e: " 44eanaSYon taithfully. (SigedBdpro S. PR SON , LNW.MEA.PEACOCK BROTHERS o aaa.. 44 Can ada Lifo Building, MONTREAL
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J. Bertram & Sons
Canada Tool Works,

DUNDAS, ON-r.
uIlidem of Ionu

••••WORKING MACHINERY
... 10Y....S

REPAIR SHOP, MACHINE SHOP, SHIP YARDS
BOILER SHOPS, ENGINE WORKS,

CAR SHOPS, FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST in CANADA.

OUR INU or

MIACHINE ToOLS
WILL SUPPLY A SHOP COMPLETR.

°.TORE: 32.S1 St. JAMES STREET.
B.C. Agency: The Wm. Hamilton Mfg. Co., Vancouver, B.C

"a Infoarmmtloa obtaia.d at the Above Addresses. Write Ar VIO&

LONDON NEW YORE

J. BASZANGER & CO.
108 FULTON ST., NEW YORK, N.Y., U.S.A.

IMPORTERS OF

CARBONS (BLACK DIAMONDS)

AND BORTZ
For Diamond Drills and aIl Mechanical Purposes.

Finest Quality and Shapes at Lowest Prices.
WR-T 8==CAR.AGE*,RONS A .RAGMNT-O-U,.

WORN OUTT CARBONS AND FR AGM ENTS BOUGH T.

-- - - - - - -- - ---- - -

DAMONO DRILI
They remove solid cores through rock.

They furnish the cheapest-known method of prospecting.

The capacity of our Drills is from 350 feet to 6000 feet.

SEND FOR OUR DIAMOND DRILL CATALOGUE.

STANDARD DIAMONO DRI
431-5 STOCK EXCHANCE BUILDING, CHICACO, U. S.J

LL
A.
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NOVA SCOTIA STEEL &GOAL GO. Ltd.
PR00PET0OLS, XINFETS AND
SHIPiPDErS 0F-

..Sydney Jines Bituminlos Coal..
Uznexcelled Fuel for Steamahips and Locomotives, Manufactories, R olling

Mille, Forgez, Glas Works, Brick and Lime Burning, Coke, Gas
Works, and for the Manufacture of Steel, Iron, Etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Raits, Fish Plates, Bevelled Steet Screen Bars, Forged Steet

Stamper Shoes and Dies, Blued Machinery Steet 3 8' to ¼4" Diameter, Steet Tub Axtes
Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw

Ba/r Steet, Forging of alt kinds, Bright Compressed Shafting /' to 5"
tru~e to ,.*0part of One Inch.

A F1ll Stock of MILD FLAT, RIVET-ROUND and ANGLE STEELS Always on Hand.
Special Attention Paid to Miners' Requirements.

CORRESPONDENCE SOLICITED.

Steel Works and Head Office NEW CLASGOW, N.S.
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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 eut through 2,500 feet of solid rock in a
vertical line. It brings up solid cylinders of
rock, showing formation and character.

Made in all capacities, for Hand or
Horse-power, Steam or Compres-
sed Air-mounted or unmounted.

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

American Diamond Rock Drill Co.
95 Liberty St., NEW YORK CITY, U.S.A.

Cable Address, "Occiduous," New York.

-l-tli
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RELIABLE, UNIFORM and STRICTLY HIGH GRADE
Shipped from Pictou Harbour, Halifax, and all Points
on Intercolonial Railway and Connections by the

Intercolonial Coal Mining CoL.imited
AGENTS:.

Hugh D. MacKenzie, Halifax.

Chas. W. Ives, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

Head Office MONTREAL, Que.
JAS. P. CLEGEORN,

PresdenL
CEARLES FERGIE,

Vice-Pres. General Manager.
D. FORBES ANxGUS,

Meeretary.Treasurer.

Co&LIERIEs AT WESTvILLE, NovA SCOTIA.

COAL
The Standard of Excellence

in Bituminous Coal and Coke

for Blast Furnaces, Foundries,

Manufacturing and Domestic

Use . . . . . . . . . . .

m
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OOAL.
DOMINION COAL COMPANY , LIMITED

Glace Bay, C.B. Canada

MINERS 0F

BITUMIIOUS COALS "INTERNATIONAL" CAS COAL
The celebrated " Reserve" And the best steam coal from its
coal for Household use. Collieries on the Phalen seam.

3, c~oe, c~

ilInternational Shipping Pler. of thO Dominion Coal Co. Limited, at SydneyC.B.i

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

EUlmoEu-e3' Oc»m1
The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch.

attention given to prompt loading. Steamers of any size are bunkered without detention.
By improved screening appliances, lump coal for domestic trade is supplied, of superior quality.

Special

APPLICATIONS FOR PRICES, TERMS, &c., SHOULD BE MADE TO

ALEXANDER DICE, General Sales Agent, GLACE BAT, 0.3.
KINGMAN & 00., Agents, Custom House Square, Montreal, P.Q.
M. R. MORROW, Agent, 50 Bedford Row, Halifax, N.S.
R. P. & W. F. STARR, Agents, St. John, N.B.
HARVEY & 00., Agents, St. Johns, Nfid.

THE CANADIAN MINING REVIEW. xiii
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M I

JEFFREY
Coal Cutting

Ha.uiing
Driliing

Secpeening
Crushing
Dpsedglng
Eiovating
Conveying

Coal Washing
Power

Transmission MACHINERY
Electric and Compressed Air

Chain Coal Cutters

Electric and Storage Battery
Locomotives

Coal and Rock Drills

Cenerators
Mine Supplies

Mine Pumps and Fans, &c.

Rubber Belt Conveyors
Spiral Conveyors
Cable Conveyors

Screens Crushers
Elevator Buckets
Boots and Bolts

Dump Cars
Chains-all styles
Sprocket Wheels

Coal Washers, &c.

BEST ROCK DRILL IN THE
MARKET

COAL

Catalogue No. 72

Elevating-Conveying

Machinery

May we send you a copy?

CUTTERS
ELECTRIC MINE LOCOMOTIVES

Catalogue No. 19 describing

these is yours for the asking

We can elevate or convey your
material-bulk or package, wet
or dry, up, down, straight along,
sidewise, any size, any distance

JEFFREY 16A ELECTRIC CHAIN COAL CUTTER.

ADDRESS

THE JEFFREY MFG. 00., Columbus, Ohio, U.S.A.
Montreal Representatives-WILLIAMS & WATSON Toronto Representatives-A. R. WILLIAMS MACHINERY CO.

4%

THE CANADIAN MINING REVIEW.xiv
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BABCOCK & WILCOX
WATER TUBE

STEAM
BOILER

. .. a

BABCOCK & WILCOX, LIMITED, AND BUILDERS.
HEAD OFFICE FOR CANADA:

NEW YORK LIFE INSURANCE COMPANYS BUILDINC, Il PLACE D'ARMES, MONTREAL.

THE JOHN McDOUGALL

Caledonian ron Works co. Limited

BOl LERS
HYDRAULIC AND MILL MACHINERY
GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS
IN CANADA FOR WORTHINGTON PUMPS

Meters, Etc., Rife Hydraulic Engines and The New York
Filter Manufacturing Company

THE

TANKS AND
WROUGHT IRON
WORK ..a.

was first patented by Stephen Wilcox, in

1856. Over 3,000,000 H.P. now
in use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC

LIGHTING or other power purposes.

Large book " STEAM " sent free on

application.
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Electric Blasting -Apparatus.
Adapted for Firing ail kinds of Explosives used In Bllastlng.

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

Each Fuse folded separately and packed in neat paper boxes of 50 eacb. Al
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 quarrying,
and mining works.

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

Insulated Wires and Tapes, .s Blasting Caps, Fuse, Etc.
UACRED JAMES MACBETH & 00., 128 Maidon Man, New York, U.S.A.

Hamilton Powder Company
Manufacturers of Explosives

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

For
M ineora
Pit Sinkers DYNAMITE AND EXPLOSIVES For

Q uarrm on
Contractors

... Manufacturers and Dealers in . . .

ELECTRIC BLASTING APPARATUS, FUSE, CAPS,&c.
BAIL SMITH

PrEalont.
0. A. MACPHERSON,

Sec.-Troas.
ONTARIO POWDER CO .imited 115 BROCK STREET

Kingston, Ont.

MILL AND MININC MACHINERY
Shafting, Pulleys, Gearing, Hangers, Bollers, Engines, Steam

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

Castings of Every Description. Light and Heavy Forgings.

FLECK "OTTAWAALEX...WoFks.. OTTAWA

61

$ENDOR
GATALOOUC

Iron and Steel Structures for Collieries,

Metal Mines and Smelting Works....
Steel Bridges for RailwNays and Hihay.Steel Piers-; and Trestles. Steel W'ater
Towvers and Tanks. S teel Roofs, Giirders, Beamis, columins, for Buildings.....

ROLLED STEEL BERMS, JOISTS, GIRDERS, GHANNELS, RNGLES,TEES, Z BARS AND PLRTESý
ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET

Tables, giing Sties and Strength of Rolled Beamis, on application. Post Office Addcress, - MONTREAL.

Dominion Bridge €o., Ltd., mLcn°Lo'-s, .Q

-.-- . .--- m iw

xvi
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Combines the Best Qualities

of Other Boilers.

The Mumford Standard internally fired boiler combines to a
remarkable extent the best features of the Scotch and English
types of internally fired boilers, together with the lighter
weight, less floor space and more perfect circulation of the best
boilers of the American water tube type.

The construction throughout, except the tube sheets, is cylin-
drical and spherical, requiring no stays ; the boiler is supplied
with an outer steel casing or for brick setting as desired by the

customer.

The steam and water space is divided between two cylindrical
shells ; the thickness of plate is not so great as in the Scotch
marine type, and the expensive and troublesome rear combus-
tion chamber is avoided.

Robb Engineering Co. Limited
Amherst, N.S.

AGENTS :''WILLIAMcKAY Crescent Toronto WATSON JACK & COSPrNY Montreal.AGNT : 9MoKonzle CecnTo t.7St. Helen Street, otul

xvHTHE CANADIAN MINING REVIEW.
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THE

Calladiail Pacifie Raîlway
IS THE MOST DIRECT ROUTE

TO THE

Great Mining
Regions

OF

British Columbia, the
Yukon. and Alaska.

DA I L Y

SERVICE

BETWEEN
-THE-

ATLANTIC
AND

PACIFIC
C O A S T
THROUGHOUT

THE YEAR

First-class Sleeping and Dining Cars attached to al through

trains.
Quickest route to the Yukon via the C. P. R. to Vancouver,

C. P. N. steamships to Skagway and White Pass Railway and con-

necting steamers to Dawson.

Magnificent fleet of steamers in the inland waters of Southern

British Columbia by which all important points, not connected by

rail, can be reached.

ý For rates, reservation of berths, etc., apply to nearest C. P. R.
Agent or to

C. E. E. USHER, C. E. MoPHERSON,
General Passenger Agent, General Passenger Agent,

Eastern Lines, Western Lines,
MONTREAL. WINNIPEG, Man.

ROBERT KERR,
Passenger Traffic Manager,

MONTREAL.

Practical Science Faculty of
Queen's University

Kingston, Ontario.

THE FOLLOWINC COURSES ARE OFFERED

1. THREE YEARS' COURSE FOR A DIPLOMA IN

(a) Mining Engineering,
(b) Analytical Chemistry and Assaying.

2. FOUR YEARg' COURSE FOR A DEGREE B.SC. IN

GROUP I.
(a) Mining Engineering.

(b) Chemistry and Mineralogy.
(c) Mineralogy and Geology.
(d) Chemical Engineering.

GROUP Il.

(e) Civil Engineering.
(j), Mechanical Engineering.
(g) Electrical Engineering.

GROUP III.

(h) Biology and Public Health.

3. COURSES IN CHEMISTRY, M1NERALOGY 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.

Next Session begins
Sept. SOth, 1903.

MATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER 16TH.

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

Mineralogy, Petrography and Drawing. It bas also a well equipped

Mechanical Laboratory. The Engineering Building will be ready

for occuipation next session and the Geology and Physics Building

the following session. The Mining Laboratory has been remodelled

at a cost of some $12,000 and the operations of crushing, amalgam-

ating, concentrating,.chlorinating, cyaniding, etc., can be studied on,

a large scale.
FoP Calendar of the School and
furtheP Information, apPI.V tO

The Secrotary, Sohool of mining, King8ton, Ont.
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This standard work of reference to Canadian Mining under-

taking and active industries is

NOW READY

A COMPLETE MINING DIRECTORY

NEW FEATURES

Arranged Alphabetically, Classified by Industries
and by Provinces

For the Mine Manager, the Capitalist and the Manufacturer.

BOUND IN CLOTH. PRICE FOUR DOLLARS.
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"NOT AN EXPERIMENT: IN GENERAL USE THROUGHOUT THE WORLD"9

The New Jackson Hand Power Rock Drill
Handled and operated by ONE MAN, wili accomplish work of THREE MEN drilling with Bits and Hammers.-

WILL WORK IN ANY POSITION, IN ANY ROOK.
It Saves Steel,

L.aborr

Write for Catalogue.
It Save>s Morney.

JOHNSON WILLATS & C. Sales Agent, 192 King St. West, Toronto, Ont.

Schoal 0 PacticaI SciBnce, IloFonto
ESDTABLISHED IS.

AFFILIATED TO THE UNIVERSITY 0F TORONTO.

This School is equipped and supported entirely by the Province c
Onta°rio and gives instruction in the following departmen:

i-CIVIL ENGINEERING
s-MINING ENGINEERING
3 -MECHANICAL & ELECTRICAL ENGINEERING
4 -ARCHITECTURE
5-ANALYTICAL AND APPLIED CHEMISTRY

Special Attention is directed to the Facilities possessed by the School
for giving Instruction in Mining Engineering. Practical Instruc-
tion is given in Drawing and Surveying, and in the following
Laboratories:

I-CHEMICAL

s-ASSAYING 3 -MILLING 6-ELECTRICAL
4-STEAM 7-TESTING
5-METROLOGICAL

Ie School also has good collection: of Minerals, Rocks and Fossils.
Special Students will be received as well as those taking regular courses.

PO PULL INFORMATIOI SEM CALENDAB.

L B. STEWART. Secretary.

THE BUCYRUS COMPANY
SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDES.
PLACER XINING MACHINERY OF TUE ELEVATOR BUCKET TYPE.

RAILROAD WRECKING CARS AND PILE DRIVERS. CENTRIFUGAL DREDGING PUMPSO

It Saves
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HENRY BATH & SON,
London, Liverpool and Swansea,

BROKERS.
All Description of

Metals, Mattes, Etc.
Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.
Cable Address: - BATHOTA, LONDON.

SADLER & HAWORTH
TANNERS AND
MANUFACTURERS 0F

Oak Leather Beiting . . . . . .
Hydraulic and Mechanical Leather

MONTREAL and
TORONTO.

KIN BROTRERS
15 Bell's Lane

QUEBEC.

Lumber
Asbestos

Chromie Iron
Mills at River Ouelle, Lyster, Kingsburg,

Pabos, Cedar Hall.

ASBESTOS-Crude, Fibreized and Paper
Stock IIampIen Mine, Thettord.

CHROMIC IRON MINE-Black Lake.

L. VOGELSTEIN

90-96 WALL STREET, NEW VORK

RE'PR'ESENTING

ARON HIIRSCH & SOIN

Halberstadt, GernaV

Copper, Argentiferous and Auriferous Copper Ores,
Mattes and llion, L.ead, Tin, Antimony, Spelter.

Copperand Brass Rolling and rubing Mills in Europe.

AGENTS OF THE

DELAMAR COPPieR REFINING WORKS

Carteret, N.J.

IN PRESS

13th EDITION

Canadian Mining Manual and
Mining Companies Year Book

1903

NICKEL
The

Canadian Copper
Company

74 .BROADWAY

NEW YORK

NICKEL
FOR

NICKEL STEEL

The Orford Cooper .Company
74 BROADWAY

NEW YORK

LICENSES TO PROSPECT
or work Minerals on any of their Lands and Reserva-

tions covering nearly a quarter of 'a million acres in

Eastern Ontario, and principally within the belts con-

taining Iron, Phosphate, Gold, Galena, Plumbago,

Mica, Marble, Building Stone, and other valuable

minerals, are issued by

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

Mlining Inspector and Agent

ANDREW BELL, C.E., D.LS., Etc
ALMONTE, ONT.

OLDEST EXPERTS IN
Molybdenite,

Scheelite,
>Wolframnite,

Chrome Ore,
Talc, Nickel Ore,
Mica, < ' Cobalt Ore,
Barytes, Cerium, and
Graphite, all Ores
Blende, and
Corundum, Minerals
Fluorspar,
Feldspar.

LARCEST BUYERS. BEST FICURES.
ADVANCES ON SHIPMENTS.

CORRESPONDENCE SOLICIE6. *

'.AsLgs-Blackwelt, Liverpool, ABC Code, Moreing
& Nea, Mning and Generat Code. Liebers
Code and MullerS Code.

ESTABLISHED 1869.

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

Sample and Assay sves1z
ai the Port of
New York. OnlyOres and Metals. Â eeo.

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.

McPherson, Clark, Campbell & Jarvis
Barristers, Solicitors, &c.

OFFICES :

Trusts and Guarantee BuUding

16 King St. West, Toronto, Can
Cable Address: CLAPHER, TORONTO.

FRITZ CIRKEL
CONSULTING MINING ENGINEER

Dip. Graduate Royal Te hnical Academy, Aachen,
Germany.

Eighteen years' experience in Exploratory

Work and Mining in Germany, Belgium,
Eastern and Central Canada, British Colum-
bia and the Pacific States.

EXAMINATION OF MINES.

Reports in English, French and German.

Office, 80 STANLEY ST. MONTREAL, CAN.

PARMALEE & WELD
Successors to Polile & Parnielee

ANALYTICAL CHEMISTS and ASSAYERS.
Special.Attention to Control and Umpire Work
Ores tested to determine the best method of treatment.
Experimental work on c hemical processes or patents.
Generat Commercial analysis.
Prices and sample sacks free on application.

P.O.Box 1421. 175S A-rapahoe St. Denver, Colo.

E. J. WALSH

CIVIL. AND CONSULTING ENGINEER

M. Can. Soc. C.E. and

M. Can. Mining Institute.

OTTAWA - - 'CANADA.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to

538 Huron Street TORONTO.

Specialty

Examination, Prospecting and Initial
Development of Mining Properties.
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DIRECTORY OF MININC ENCINEERS, CHEMISTS, ASSAYERS, ETC.

JOHN E HARDMAN, S.B.
CONSULTING
MINING ENGINEER

Room 2, Windsor Ilotel Montreal.

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

13 years as a Specialist in Gold Mining and Milling.

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

OFFICIAL ASSAYER APPOINTED FOR PROV. OF QUEBEC.

146 St. James Street MONTREAL

ASSAYS OF ORES.

CHEMICAL AND PHYSICAL TESTS OF ALL

MATERIA LS.

MINERAL PROPERTIES EXAMINED.

J. T. DONALD
ASSAYER AND MINING GEOLOGIST.

gla St. Francois-Xavier St..
MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace
Products, Waters, ete. Mines and Mining Pro-
perties examined and valued.

JOHN ASHWORTH
CONSULTING MINING ENGINEER

Of the firm of

ASHWORTH & MORRIS
avil and Mining Surveyors and

Engineers. Valuers.

8-KING STREET-8
MANCHESTER, ENGLAND.

J. C. GWILLIM, B.Sc.

MINING

ENGINEER

KINGSTON - B.C.

WM. BLAKEMORE

.INI'NG ENGTNEER.

Consultation. Reports. Development.

Montroal.

JOHN B. HOBSON
CONSULTING MINING ENGINEER

Manager Con. Cariboo Hyd. Mining Co., Limited

BULLION, BRITISH COLUMBIA.

28 years' experience in the equipment and operation
of large Hydraulic, Deep Gravel, Drift and Gold
Quartz Mines, in California and British Columbia.

Telegraphic and Cable Address:
"HOBSON," ASCHROFT, B.C.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER

30 Years Experience.
RAT PORTAGE - - ONTARIO.

Undertakes the Prospecting of Mines and Minerai Lands.
Diamond Drill Borings made by contract for aIl minerals

(earthy and metalliferous), Artesian Wells and Oil Springs,
also Deep Soundings for Harbors. Rivers, Canals, Tunnels and
Bridge Foundations. Quarry Sites and Clay Fields tested.

Plans and Sections made showing result of Borings-Gold
Drifts tested to Ledge by the new Pneumatic and H ydraulic
'l ube System and the yield ascertained-Flumes,Ditches,
Monitors and Placer %iing Plant generally designed and con-
structed. Properties Examined and Reported on, Assays made.

FRANK B. SMITH, B.So.
CIVIL AND

MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

J. H. CHEWETT, B.A. So.
(Honor Graduate in Applied Science, Toronto Universty)

Asso. Men. Can. Soc. C.E.

MINING ENGINEER

Consultation. Reports. Development.

87 YORK ST., ROSSIN BLOCK,

TORONTO.

JOHN McAREE, B.A. So..
MINING

ENGINEER

Ontario and Dominion Land Surveyor.

RAT PORTAGE - ONTARIO.

A. W. ROBI

DREDGING MACHINERY.

NSON, M. Am.

J. B. TYRRELL
Late 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 re-
ported on. Plans and Estimates on Concen-
trating Mills after the Krupp-Bilharz system.

PORT ARTHUR, ONT.
CANADA.

CHAS. BRENT

MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.

Superintends the erection of Mining and Milling
Plants.

DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS.

Surveys. Reports.' Development. Installation.

Cable address, "DEMoiRsIL,, SUDBURY."
Codes, Lieber's and Bedford McNeil's.

SUDBURY, ONTARIO.

Soc. C.E., M. Am. Soc. M.E.

MECHANICAL ENGINEER

PLANT FOR PUBLIC WORKS.

14 PHILLIPS SQ., MONTREAL

CANADA.

GOLD DREDGES.
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ENGINES

Jenckes-Corliss Cross Compound Engine
Bult in ail sizes, Simple end Compound. Description and prIces on request.

The Jenckes Machine Company
727 Lar, ucowrme Street, Sherbroo<e, Que bec.

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,
STONE DERRICKS, GANG STONE SAWS.

Submarine Rock Drilling Machiner>

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

Contretors Une, &o.

WIPZ ROPIEDÂT MÂRKEPT PRIICES.

AGENTS:

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

FOR EVERY CLASS OF MATERIAL.

Perforated Metal of Steel, Copper, Brass, Zinc, for all purposes. Special attention given to Miners' Requirements

The B. Greening Wire Co. Limited
x rEII.TON, O . "-OT-E .1, cQ M -o

Pumps for Mine Work ' Pump.
We are manufacturing head-

quarters for all classes of Pump-
Ing Machinery. We hpve been in
this business for a great many
years and have given special at-
tention to the construction of
Mine Pumps. We are prepared to
quote on Station Pumps; Pumps
for bad Mine water; Pumps actu-
ated by Electricity, Compressed
Air or Steam; Sinking Pumps or
Pumps for any special duty.

Catalogues, Plana and Speolfloations
furnished on sequest.

THE NORTHEY CO,,

We illustrate in this advertise-
ment a typical Pump for Mine
Work. This is our Triplex Power
Pump, fitted with tight and loose
pulleys as shown in cut. It is the
regular Triplex type with the three
cranks 120 degrees apart; crank-
shaft and connecting rods are of
steel ; gears machine-cut from
the solid ; plungers of brass and
aIl details carefully worked out.
This Pump is especially adapted
for service with Electricity as the
motor power.

Limited, Toronto, Ont.

COR LISS

m

1 m- -1-ý - - mmm@mmmýý
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21st YEAR OF PUBLICATION.

w- ., ..,

THE OLDEST AND ONLY OFFICIAL MINING AND ENGINEERING JOURNAL PUBLISHED IN
THE DOMINION OF CANADA.

B. T. A. BIELL, Editor and Proprietor.
Secretary. onatmilitu Mining insatItut,. etc.

Published Monthly. O ICE t{i lti itig. Ottwa.OFFICESWiitioor îlut,,!. Ilontroitl.

VOL. XXII., No. so. OCTOBER,. 9o 3. VOL. XXII., No. ro.

The Passing of Prosperitv.

Tiere are onimous signs on the business horizon, at an) rate on
that of the United States-signs of a coming storn. 'hie prosperity
that has been rampant for a number of y cars seems to be drawing to
an end, and the long postponed but "..eble reaction is setting in.

Economists are agreed that the industrial system of to-day rests
upon a basis of pig iron. If the iron trade is in good condition, uther
trades are likely to be prosperous , it is a Larom.neter responding
promptly to the rising demand of good times, and promptly showing
the recession when the flush of activity is past. In October 1902 No.
2 foundry pig iron sold in Philadelphia at $22 per ton , in October

1903 it is being sold at $15.25 pier ton, a reduction Of 30 per cent. Ini
the Cincinnati market the fall has been even more pronounced. The
cause of the decrease is simply the smaller demand. Consumption has
measuîrably overtaken production, and there is a moiement among

producers to restrict the output. Those furnaces whose margins oer
the cost of production has disappeared or is disappearing are being
blown out. The demand for iron ore is also lessening. The quantity
of ore shipped from the Lake Superior district of the United States n il]
be considerably smaller this year than last, and is not expected to
exceed 25.ooo,ooo tons. As yet manufiactured steel has not shown a
corresponding reduction in value, steel rails being quoted at the same
price as in October 1902, viz., $z8 per ton, and steel billets, haîing
fallen from $29 to $27 per ton. But there is no mistaking the tendency
of the markets, which is decidedly downward, and favorable to a
further diminution of the production.

The United States Steel Corporation reduced its quarterly divid-
end on the common stock, payable in October, from one per cent to

one-half of one per cent, the earnings of the company having fallen
from $11,930,846 in September 1902 to $9,ooo,ooo in September 1903,
for the quarter ending in September from $36,945,489 in 1902 to $32,-

302,821 in 1903, and for the nine months from $1or,142,158 in 1 902

to $94,013,836 in 1903. This reduction in the dividend has been
followed by a heavy fall in the selling value of the stock, common nox
being quoted at $i 2.50 per $rco share. The public has always been

nervous about U. S. Steel store1, the general conviction being that it
carried a great deal of water.

Coal and coke, bound up as they are with iron, exhibit a sympa-

thetic downward tendency. The demand for bituminous coal has

sclackened, and prices are going down. The scarcity of coke which

has been a marked feature of smelting and manufacturing opetations fo
two or thrce years is likely to come to an end. The situation in
anthracite contrasts strangely with that of a year ago. Then liard coal

was not to be had at any price, now dealers everywhere are well
stocked, and the collieries are running on short time.

Labor troubles hase donc much to cause uneasiness and are still
disturbing the situation. 'ie high, wages which hase been the rute for
a lung tine seem destined to suffer a reduction, as in the irun mines of
Alabama, where the miners have had to submit tu a cut varyng from
23% cents to 5 cents per ton, the cause alleged being the fail in value
of pig iron. Railway companies are discharging men, but notwith-
standing Jhs there are rumors of strikes among the employees of other
lines.

I'he course of the sto.k market in New York and elsewhere has
been sufficiently alarming. Shares have been tumbling uintil it secmed
as if there were no bottom, and the end is not yet. The great indust-
rial combines whose proportiuns startled the world when formed are
entering upon a period of trial, and alheady sume of them are shoiing
intrinsic neakness, the outcome of inflated valuations. A business
which in times of high prices and active demand can easily earn money
enough to pay 6 per cent on a capital of $i oo,ooo,ooo represcnting say
$5o,ooo,ooo of real assets, may bt hard put to it to do more than
defray expenses when prices are cut in two and goods have to be forced
to a sale. The next few years will undoubtedly be a time of sifting
among these enormuus aggregations of business and capital.

While this has been the course of events in the United States,
what is the outlook fu: Canada? In past years we lia% e been vitally
affected by conditions south of the line, and good or bad times pre-
vailed here concurrently witi there. This state of affairs yet obtains
to some extent, but notwithstanding the large increase of Canadian
trade with the United States, this country is more independent of her
neighbor in matters of commerce than ever before. Canada buys largely
in the States, and sells largely to Great Britain. A country's ability to
sell does not suffer so much in a time of depression as ts ability to
purchase, hence Canada may continue to buy to advantage south of
the line and sell to advantage across the water despite the coming of
hard times to the great republic.

The causes, however, which have produced evil effects in the
United States have been at wurk here. A striking case in point is the
Lake Superior Consolidated Company, whoseaffairsatSaultSte. Marie
have reached a crisis. The preferred stock of this company, amounting
to $28,ooo,ooo, sold at one time for So, now it stands at 2ý4, while
common stock of which there is $74,ooo,oco has fallen from 36 to a
quarter of a cent or less. That a comp4.y with a nominal capital of
$1o2,ooo,ooo, owning its own mines, blast funaces, raiways, steamers,
pulp mills, steel works, water-powers, and saw-mills, and huge grants
of land, should come to such a pass as to permit its effects to go to
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the hammer for lack of funds to pay off a mortgage of $5,000,000,

seems almost incredible. Yet this is what bas taken place, and the law

has placed the mortgagee in possession. The Dominion Coal Company

and the Dominion Steel Company are additional instances, but perhaps
not so pronounced, of heavy losses following upon bad management.

Yet making due allowance for these failures, the situation in Canada

comprises elements which may well go to mitigate the severity of a

financial depression, should one be in store for this country, if not to

avert it altogether. Immigration is adding to the population by leaps

and bounds, and during the present year the incoming tide bas been

fuller than ever. The fertile plains of the Northwest are being rapidly

occupied and brought under cultivation. In Ontario the government

railway from North Bay to Lake Temiskaming and northward, and in

the Dominion the Grand Trunk Pacific will render accessible large

tracts of good farming land, great forests of timber, areas of ranching

ground, and deposits of minerals. In addition they are causing and

will cause the expenditure of large sums of money in the work of rail-

way construction. This year's harvests were abundant in some parts

of.the Dominion and good in all, and are bringing high prices. All

these causes cannot but contribute to a prolongation of good times in

Canada, without reference to the turn events may take in the United

States.
There is some recompense for the shabby way in which this

country has always been treated in trade matters by the United States

in the fact that Canada is more self-contained and less dependent ipon

her great neighbor than if the commercial relations of the two countries

were more intimate, and that she is consequently better able to with-

stand the crisis which appears to be gathering in the south of us.

A Danger Ahead

Notwithstanding that the proposal to re-organize the Dominion

Geological Survey bas been under consideration for three years or more

no particulars are as yet forthcoming concerning the scheme which is

to be adopted. The Minister of the Interior bas announced his inten-

tion of separating what he calls the " econmic " work of the survey

from the "scientific " work, and of giving the former much more

prominence in the future than it bas enjoyed in the past. It seems to

be his idea to establish a distinct branch of his department to deal with

the industrial side of the mining business, leaving the remnant of the

survey to continue the geological mapping of the country, and either

to place the two branches under different deputy ministers or assistants,

or to subordinate the geological and "scientific" functions of the

department to the "economic " placing the management of the survey

or whatever the transformed branch may be called, in the hands of the

"econornic" "chief.

In our way of thinking the attempt to divorce the practical from

the so-called scientific aspects of the geological survey is doomed to

failure. The fact is, the work of the survey is, or should be, wholly

and entirely practical, and among the most practical of its duties is the

working out and recording in reports and maps the geological forma-

tions of the country. Time and again in the history not only of the

Canadian Geological Survey, but in that of similar institutions in other

countries, investigations carried on and results achieved which had

little or no economic value at the time have later on proven most fruit-

ful in dollars and cents. An instance occurs to us of the usefulness of
work done primarily for scientific purposes In 1887 an examination
was made of the Rainy Lake region of Ontario by Dr. A. C. Lawson,
who thoroughly worked out and mapped the geology and topography

of the district. A few years later gold was discovered in the territory

covered by Dr. Lawson's survey, and the map accompanying his report

which had lain in the Survey's archives came suddenly into demand,

for prospectors found that they could travel almost anywhere by its

guidance with the added advantage of having the rock formations

plainly and accurately delineated.

But if we mistake not, Mr. Sifton will encounter other and greater

difficulties in the attempt to cover the mining industry of the whole of

Canada than those offered by problems of internal administration. In

not a few of the Provinces of the Dominion the local governments

have established bureaux or departments for the express purpose of

promoting the interests of mining within the Provincial boundaries.

In British Columbia, Ontario, Nova Scotia and Quebec these organ-

izations have been in existence many years, and have done valuable

work, quite as useful and important in its way as any done or likely to

be done by the Geological Survey.

The Provinces, or at any rate the older Provinces, own the Crown

lands yet unsold within their limits, which in the case of Quebec and

Ontario comprise the greater part of their area. Being in the position

of proprietors of the land, it is naturally in the interest of the Provinces

to explore their unsettled areas, and to systematically make known

their mineral and other resources. One end served by such action is

to promote settlement in the new districts, and another is to increase

receipts from the sale of wild lands.

Again, the duty of making laws for the government of the mining

industry is by the constitution of Canada relegated to the Provincial

Legislatures, who frame such measures as they deem the circumstances

of the Province require. It is quite conceivable that the views enter-

tained by the Government of any one of the Provinces, say British

Columbia or Ontario, on any matter connected with mining might be

very different from those held by the Dominion Government of the day.

In a clash of this kind, the cry of Provincial rights would certainly be

raised, and the interests of legitimate mining would suffer, as in the

past they often have suffered, in the clash of party politics. In Nova

Scotia, coal, and in Ontario, nickel, have been the subjects of

special Provincial legislation. Whether the action of the Legislatures

in these cases was wise or the reverse, it was the action of competent

authority, and was no doubt taken on the advice of the mining depart-

ments of the respective Provinces. It is exceedingly doubtful that the

Provincial authorities will tamely acquiesce in any abridgment of their

rights or curtailment of their jurisdiction.

The proposal to include the whole of the mining industry in

Canada in the scope of the revised Geological Survey will almost

inevitablv lead to the duplication of work and expense. The Dominion

and Provincial Governments will be covering the same ground, and

public money will be thrown away. Nor will the trouble end here.

Independent reports will be issued by the respective governments on

identical fields or subjects, and as geologists and mining experts are

notoriously apt to disagree, differing or directly contrary views will

be given to the world on official authority regarding the objects of

investigation. Such a state of things can only have the effect of

discrediting one or both of the organizations, and of reducing the use-

fulness of both to the vanishing point. As the Dominion Government

will be the invading party, the blame will naturally and rightly fall
upon it.

It is possible some rational division of work might be made as
between Provincial and Federal mining or survey departments, which
would result in co-operation rather than confusion. 'I he indispensable
work of defining the geology of the country might well remain with
the Dominion survey, as well as the extenseve field for industrial
investigation afforded by the Northwest Territories. Mining statistics
for Canada as a whole might also be collected and published by the
Dominibn authorities. But any scheme of collaboration can only be

202 THE CANADIAN MINING REVIEW.



TUE CANAI)IAN MINING REVIEW. 20

'1RIE\DGOT.D ROYALT. OM SSO

I 903.

JOHN AGNEW,
Cotut Stenograplier.

G. A. LACOMBE,M., PP,
)rrencli Sccretary.

THE 11O'Z. BYRON' MOFFATT BRITTON,
Couuuiiissiotier.

E:îglislh Seci et-ry.
B. T. A. BELL,

Co2lîtissioner.

,rHE CANADIAN MINING REVIEW. 20



THE CANADIAN MINING REVIEW.

arrived at after consultation with the Provincial authorities, and so far
we have not heard that anything of the kind lias taken place. The
Dominion Governiment appears to be bent upon taking over the work

of the Provincial mining departments and of putting the latter out of
business, notwithstanding the exdellent service which they have rendered
and are continung to render. This end will not be gained without
much trouble, and it is doubtful whether it would be an improvement
on the present condition of affairs.

Since the above was written an appropriation of $î o,ooo has been
miade by the Dominion Parliament to cover salaries and expenses for
the mining bureau to be established in connection with the Depart-
ment of the Interior. Sir Wilfrid Laurier, in explaning the item, said
il was intended to form a bureau similar to that at Washington, and
for the present to confine the staff to two or three experts under the
superintendence of Dr. Eugene Haanel. The duties of the bureau
would be to collect and publish statistics and information regarding
mining operations and the minerail resources of the country, processes
employed, and the production, consumption, imports and exports of
economic minerais and products. The sum of $5,coo has also been
provided for metallurgical assistance to the Geological Survey, Mr.
O'Connor having been appointed metallurgist.

The working out of the proposed arrangements will be watched
with interest. It is difficult to see how the new bureau can operate to
any purpose without infringing on the domain of the Provincial
organizations.

Manganese in Nova Scotia.

In view of the constant demand for manganese it may not be out
of pla-.e to recapitulate briefly the localities in this Province yielding
its ores.

The most common ore is wad or bog manganese. This occurs at
Jeddore, Ship Harbor, St. Margaret Bay, Chester, Springhill, London-
derry, etc. At Boularderie Island a deposit said to be several feet
thick contains from 1 i.oo to 4.1. 3 per cent of peroxide.

Pyrolusite is the only or.- :,at has been mined to any extent in
Nova Scotia. It occurs in carboniferous and pre-carboniferous strata.
In the gold districts it bas been noticed in veinlets penetrating granite
and slates. In the rear of Wolfville it is found in slates referred to
the upper silurian age. The lower carboniferous limestones also con-
tain pyrolusite. So much is this noticeable at a certain horizon that
the late Sir William Dawson proposed to subdivide the lowest lime-
stone division by distinguishing a certain manganifereus limestone.
This subdivision he recognised at Salmon River, Cape Breton Co.,
Springville and New Laing, Pictou Co., and at Chester, Fenny Cape,
Maitland, Windsor, and Onslow.

These limestones carry in the rock manganese carbonates from
traces up to 14.58 per cent.

In the northern part of Hants County the presence of this divi-
sion is recognised near the mrouth of the Shubenacadie river where a
dark colored manganiferous limestone is associated with red shales
carrying veins of red hematite with manganese oxides and calc spar.

The westward continuation is noticed at Tenny Cape, IValton,
and Cheverie. These limestones carrying manganese ores outcrop
again about fifteen miles to the south.

The Tenny Cape manganese ores vere discovered about the year
1862 and have been worked intermittently 'since that date. Here it
is found in limestone in irregular pockets, and in seams eroded on the
beddin planes and cross fractures. Masses up to z8o tons in weight
have been found. Usually, however, the pockets are small and con-
nected by stringers. The ore is chiefly a fibrous pyrolusite, lustrous,

and bedded on compact pyrolusite, psilomelane, and manganite.
After hand dressing these ores have brought $125.00 a ton.

The high grade of these ores and their freedom fron iron will
appear when it is found that numerous assays show it to yield from
88 to 95 per cent of available oxide, with traces of iron, silica and
moisture.

At Walton and Cheverie manganite is more common than at
Tenny Cape. An analysis of the Cheverie inanganite gave

Manganese oxides.. ........................ .... 86.8 1
Iron peroxide.2.05
Baryta ........ .......................
Silica ................. ..... ........ ..... ........ 14
Phosphoric acid...................., --
Water ............. .................... 10.00
Available oxygen...................- ...... 47.73

It is believed t4t if a system of systematic quarrying and wash.
ing were adop.td, mary of the more highly minera'azed belts would
yield good returns

Apparently bis locality could be worked by quarry work, crush-
ing and washing. Considerable quantities of psilomelane with man-
ganite occur with limonite ore at the Steel Company's mines at Spring-
ville, associated with the manganiferous limestones. Manganese is
also present in the iron ores up to 14 per cent.

In Cape Breton County, neLr the head waters of the Salmon
river, a fine-grained pyrolusite occurs at several points. At one point
it occurs as a bed, underlying a black manganiferous limestone, the
two together varying in thickness fron two to twelve inches. At an-
other point it occurs in irregular bedded layers in a coarse reddish
shale. The ore runs, according to the analysis of the Canadian Geo-

logical Survey, from 70 to 90 per cent of binoxide, and is free from
iron or other impurity.

The system of following the irregular courses and stringers of ore
hitherto followed, is too expensive to permit of profit. Judging from
the extensive district known to contait, ore and the abundance of sur-
face indications it is probable that this part of Hants County would
repay investigation.

In similar limestones at Minudie, in Cumberland County, soft
fine.grained pyrolusite <occurs, containing 97.04 per cent of binoxide.

Ores similar to those of Tenny Cape occur at Onslow and on the
Salmon river, near Truro. Here red sandstones and shales and beds
of dark colored limestone carry narrow veins and irregular nests and
layers of ore. Some of the ore runs up to go per cent of available
oxide. The ore also occurs in nodules in the soil.

On the College grant, Lunenburg County, some prospecting bas
been done on veins of manganese ore, which show over a large tract
of ground. The country rock is reported to be a granite, carrying the
ore veins varying in thickness fron four to forty inches. Several
hundred tons have been mined and exported, but as there is a long
haulage to water, operations were suspended. Recent railway con-
struction in this locality will, however, permit of a lessened cost of
transportation.

The ores run from 85 to 90 per cent of binoxide, two-tenths to
one-half per cent of iron, and from one to two per cent of silica.

This localicy is believed to present the most promising field for
exploration in the Province. Some of the veins are said to carry
about 30 per cent each of iron and manganese, and to be large enough
for cheap mining. From these notes it will appear that the ores of
manganese are widespread in Nova Scotia, and that ait several local-
itiés they are met over considerable areas. They have as yet however
received little attention. There is good reason to believe that further
search may show deposits large, if lower in grade, that can be mined
in quantity for the purposes of the steel market.
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Gold Milling Costs.

By S. TýoRst.izy, Mining Engineer and Inspector of Mines.*

The difficulties in the way of a proper comparison of the total
cost of extraction on the various goldfields of the world are:-

ist. The nature of the power used--e.g., water power is nuch
chcaper than the most effectively applied steam power. If
steam power is used, the relative cost of fuel must be taken
into consideration. Extraction is muchs less costly where
coal is obtained easily and cheaply than where indifferent

firewood costs 30s. per cord.

2nd The nature of the material to be crushed. Hard material

is not so easily crushed as a soft or friable inaterial. A
custom- battery putting through 4 tons per stamp per day
for one mine finds itself unable to put through more than 2

tons per stamp for another mine. Here the nature of the
material causes one mine to pay twice as much for crushinb
as another mine.

3 rd. The rum'ber of operations or processes necessary for a com-

plete extraction.

Where coarse gold only occurs in an easily pounded quartz in

close proximity to ample water power, the cheapest conditions possible

for almost complete extraction are realised. But the case is exactly

reversed where gold occurs in minute particles locked up in or com-

bined with other substances which are hard and resisting, and which

occur in waterless areas, wiere inferior fuel costs 3oc. per cord.

Under favourable conditions, such as the occurrence of large

deposits, requiring an extensive milling Plant, the total cost of ex-

traction might be as low as gd. per ton in the former case. Yet the

most efficient machinery combined with the most approved nmethods

of treatment have failed to bring down the total cost of extraction so

low as ios. per ton, or 13 times as much in the latter case.

The way out of the difficulty is now apparent. Since the total
cost of extraction necessarily varies so largely, we are unable to derive
any useful information from a comparison, A great deal can be
learnt, however, if, after the hardness of the material has been defined
according to some pre-arranged standard, the cost of fuel per indicated
horse power per ton and the cost of each separate operation or process
is separately recorded.

It is also natural to expect a battery of roo heads to crush more
cheaply than one of 1o heads. But a company which finds 5o heads
a sufficient number to erect on their mine cannot be said to lack
economy. Although an examination of the costs of extraction by the
various gold milling plants of the world reveals a wide divergence,
yet the divergence is not so marked when the cost of each separate
process is considered.

At Chiapas, Mexico, the cost of milling the soft ore there is only

934d. per ton of 2,000 lbs., with a zo head battery having 750 lb.
stanmps. The cost of the power is not taken into account, as water
power is used. The Alaska-Treadwell Company, Douglas Island,
Alaska, with 540 stamps, crushed and concentrated for 9yd. per ton
in goo. This company's costs for total extraction-milling, concentra-

tion, chlorination, smelting, and office expenses, were:-

Year Ending Quantity Value per Cost of Total
Treated .Ton Extraction.

Tons s. d. s. d.
3rst May, 1899............... 250,408 1o 10 2 1
31st May, 1900............... 557,t 8 4 6
31st May, 5901............... 457, 8 3 I 53

* Queensland Mining Journal.

Their total costs for mining and milling for the saine periods were

5s. 1j4d., 35. 7%d., and 4s. 4d. per ton respectively.
The Alaska-Mexican Company, at the sane place, with 120

stamps, crushed and concentrated for is. 2d. per ton in 1899. They
put through during 1899, 166,054 tons, valued at 8s 7 yXd. per ton,
for a total cost for mining and milling of 7s. id. per ton. The total
extraction costs were is. i î12d. per ton of 2,000 Rbs.

The Homestake Company, South Dacota, U.S.A., crushed nearly

900,' i tons for the year ending June 30th, 5900. The total milling

costs were 3s. 4d. per ton, and the total mining costs ros. gd. per ton

-a grand total of l4s. id. per ton. For the year ending June 30th,
1901, the lomestake Company mined and milled 934,373 tons,

valued at about i6s. per ton for a total cost of f4s. 8d. per ton, thus
making a profit of nearly £63,ooo sterling out cf ore of 'a quality that

is pra.tially despised in Queensland. There are large deposits of low
grade ore, similar in charactar and value to that mined by the Home-

stake, and superior to that mined by the Alaskan comr>anies, in parts

of Queensland as yet barely touched by the miner.

The milling costs of the De Lamar Mning Company, Idaho,

U. S. A., for year endinS 3st March, 1899, were 9s. 3 /4d. per short
ton.

The total cost of mining and milling at the following mines for

the period ending with the date given is as follows:-

blontana G. 'M. Co . Mont., U.S.A ....... ..
do do do .......

Mill at Ben d'Or, British Colunbia .........
blorro Velhc Mines, Brazil..................
New Elkhorn Mining Co., Montanta.........

s. d.
23 6ýC
36 ro3
21 4
25 8
66 ro

: Year ending.
30/6199

31/12/01
/99

31/S/or
31/12/99

The milJing costs-or total cost of extraction-of the last named
company at the date given was 39s. 7d. per short ton.

There is thus a vide difference bet-ween the 9%4d. per ton of the
Alaska-Treadwell Company and the 39s. 7 d. per ton of the New Elk-
iorn Gold Mining Company.

In the Western Australia the Lake View Consols crushed and

cyanided for ios. i îd. per ton in 1898, and for 6s. io34d. per ton

in 1899, but the extraction was unsatisfactory when sulphides came to

be dealt with. For these, other methods were adopted, and on August

3ist, 19oo, the cost of extraction was 43s. 5d. per ton. This amount
was reduced to 32s. iod. per ton during the last three months of 19oo,

and was still further reduced in 1901 to 285. 3 d. by the adoption of

the Diehl process.
At the Great Boulder Perseverance Mine, the costs of extraction

were 34s. 1 1 jd. in 1900, and- 24s. i o3 d. per ton in 1901.
At the Ivanhoe Mine, Kalgoorlie, during November, 1902, the

reduction costs were set down at 'os. 4 d. per ton; mining, 14s. 3 d. ;
general, 3s. 5d.; development and capital, 6s. 2d. per ton; total 34s.
2d. per ton. The question here is: What part of the general expenses is.
connected with the process of extraction ?

At the Kagurli Mine, for the same period, the total and mining
crushing costs were 38s. 5 d. per ton, presunably a short ton in all W.
A. instances.

At Mount Morgan, Queensland, the cost of dry crushing for i goo

is given at slightly under 4s. per ton.

At the New Ravenswood. Ltd., Ravenswood, the total cost of
mining and milling their refractory ore is (1902) 38S. rod. per ton

(2,240 ibs). The works here, however, are not yet complete.

The Brothers' Mill, Ravenswood, cart and crush hard mineralized
quartz for i5s. per ton, and dyke stuff for 8s. 3 d. per ton. Carting in
the former case costs is. 6d., and in the latter, 9 d. per ton; con-
centartion, by Wilfley tables, is included, but not cyanide.
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The Commonwealth Mill at Donnybrok for similar treatment
charges î6s. per ton, viz., 2S. for carting and 14s. for crushing, etc.

rhe cost of crushing, concentartion, grinding, and smelting of
concentrates at the Imperial Mine, Charters Towers, for thje half year
ending November igox, was 9s. 8ý4d. per ton of 2,240 lbs. Their
total mine battery, and office costs were 28s. 434d. per ton.

The usual charges for carting and crushing at the Charters
Towers Mills is as follows:-

5tous or utider.£5.
Over 5 tons and up to 25 tons......

25 tons andu Up to 50 tos......
50 tons and up to roo tons.....
oo tons ............... .....

14s. 6d. per ton.
13s 6d per ton.
13s. per ton.
12S. 6d. per toit.

Carting costs variously Up tO 2s. 3 d. per ton, all of 2,240 lbs.
These prices, though apparently high, leave a very small margin of
profit. Numerous small crushings for the public cause much loss of
time, and require a large number of pits for saving the tailings, also
entail considerable extra cost of cleaning up. If a mine, owning its

own mill, could keep it fully supplied, the crushing, concentrating, and
grinding costs would probably not exceed 7s. 6d. per ton.

The cost of crushing and concentration only at some of the mills
is.stated to be not much over 3s. per ton. Grinding and the drying
and bagging of concentrates increases this antount, and further
expense is entailed by cyanide treatment or smelting.

The exact cost per ton at Charters Towers of a 5 ton lot or a i,ooo
ton lot does not appear to be known, and in high grade districts like
Charters Towers and Ravenswood there wili always be numerous small
lots raised, and there must be customs batteries to treat them. I en-
close a table showing the manner in which I think milling costs should

be arranged for the purposes of comparison

As regards the duty per stamp per 24 hours in varions parts of

the world. nothing can be done in the way of a correct comparison

unless the hardness, etc., of the material to be crushed is first compared

with some standard. Even within the limits of Charters Towers and

Millchester variations in the haraness of the material affect the rate
at which it can be crushed. At Ravensvood one party of tributers
has to pay the mill owner nearly twivce as much as anotlier party has
to pay owing to the difference in the character of the material crushed.
It may be said that the best mills at Charters *rowers and Ravens-
wood crush rather over two tons per stamp per 24 hours of very hard
mineralized quartz; and they will crush four tons per head per diem
of softer stuff, and each ton of 2,240 lbs. (lot 2,000 lbs.)

Most of the inills at Charters Tovers have high pressure steam,
compound condensing engines, rock-breakers, self.feeders, etc., and
are not behind hand in adopting the latest gold or mineral-saving
device if it suits the ore which occurs on the goldfield.

A Dry Proceas for the Treatment of Complex
Sulphide Ores.*

Dy H. LtVIG5s-rO4t SUI.MAN and IIUGH KIRKPATRIcK PICARD

The class of ores to which our procçss is applicable is that in
which zinc blende and galena predon.inate, substantial silver values
being also generally present; these, commonly knowtn as complex
sulphide ores," are typified by the Broken Hill deposits. The latter
indeed are of unusually refractory character, the metallurgical diffi-
culties attending the separation of the lead and zinc being. increased
by the intimate intercrystallisation of the minerais as weil as by the
presence of ferrous sulphides, garnet, rhodonite, etc., in considerable
quantity.

It is unnecessary to review at lengeh the many attempts to treat
these ores, the more important later efforts being well known to mem-
bers of this Institution; and much valuable information as to the type
and values of the Broken'Hill deposits is to be found in Mr. Ashcroft's
paper.t

*Paper read before the Institute of Mining and Metallurgy.
†Transactions, vol. vi., p. 282.

COMPARATIVE TABLE OF GOLD MILLING AND MINING COSTS.

Name of Mine or Mill.

At Chiapas, Mexico... ..... ....
Alaska Treadwell, N. Anerica...--

ditto .....
ditto .....

Alaska )Iexican............. ....
lomestake Co., U.S.A ............

ditto .......... .
De Lanar Co., Idaho, U.S.A.......
Montana G. M. Co............

ditto ................
Mill at Ben d'Or, B.C. ..........
Morro Valho, Brazil...............
New Elkhorn, U.S.A........ .....
Lake View Consols, W. A.......

ditto ..........
ditto ..........
ditto .. .......

Gt. Boulder Perseverance ... .....
ditto ... ...

Mt. Morgan, Ltd., Q..............
Ivanhoe Co., W. A................
Kalgurli Co., W. A...... .........
New Ravenswood, Ltd., Q ......
Irpcerial, Charters Towers, Q... {
Charters Towers Mines ...........
Ravenswood Mines................

' o eTonnage

I -

...........
250,408
.557,96o
.457,802
166,054
8g,585
934,373

..........

...... .. .

............
.......... ..
............
.. .........

..... .....

....... .....

...... .....

...... ......
2,24o lbs.

tonJ
2,550 tons

"afya

Cost per Ton of Ore.

511r½6

s. d.

1 Cl. O. 9..... . ..

... . . .. ...

i 2 C.d

··..... .....--.
... ... .......

...... .......
... . ... .....
........ ...
.... .... ........
........ ........

........ ........

Dry cru-
shing, 41

3 :o%

-- J

,oA

s. d.

o03

........ 1........ 3 4%
6 o ? . .. ........

........ ........ ........

s. d.

1 4

s. d.
O 9hý
2 1

:6

3 4

...... ....

39 7
go t
6 io½

43/5&32/1o
28 3
34 1934
24 1o

10 4

9 8%

s. d.

...... ..

3 o3/
2

2 io34
5 i½

.îo 8

.... ......

... .. ....

..........
27 3

18 834

Oc

O~r'

ri L.-

d.

134 '

3 7x 3to 4
4 4 3 to 4
7 1

148

6 6% .....

25 8 .... ....
66 6o ..........

......... .. ... ....
2· · · ·. ... ... .. .

........ .... ......

.......... ...... ....

. ....... . .... ......

,34 2

38 5

38 Io

28 49

..........

.......... |

..........
..........
..........

2 tO 4

2

2 to 4%
2 to 4

year
End itg

3815/99
3815/0o0
3115/o0

/99
30/6/00
30/6/01
31/3/99
30/6/99

31/g 2/o I

/99
31/8/0

31/12/99
/98
(99
/00
'or

/00fooi

h /oo
/r/02

111/02

/02

/î i/or
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Before entering into the details of our process it is advisable to
briefly indicate the nethods at present employed for recovering the
major values from such.ores. They are all comprised under the head
of concentration, the usual various types of apparatus, both wet and
magnetic, being employed. Concentration, indeed, has here been
carried to a state of high perfection, but however ingeniously applied,
it cannot, owing to intercrystallisation and the sliglit differences in
gravity between several of the minerals, obtain sharply demarcated
products; hence it can never be more than partially successful. Even
supposing the bulk of the galena to be capable of close separation, a
large proportion of the silver would still follow the blende, and thus be
lost in the subsequent treatment of this mineral for the commercial
production of spelter.

Present systems consist therefore in the mechanical separation of
the largest yield of galena which shall carry only such blends as is in.
capable of giving rise to serious smelting troulle. These lead (silver)
concentrates are smelted in the usual manner, and constitute the only
product of commercial value derivable from the ore. l'he other bye-
products are zinc middlings, silicious tails, and slimes; each is more
or less contaminated with all the various minerals of the original ore.
Thus, whist the galena concentrate carres several per cent. of zinc,
the zinc middlings similarly hold large amnounts of lead and silver, but
are nevertheless of little or no present value; samples which have
come before us have averagcd 25 to 27 p.c. of zinc, about 12 P.C. of

lead, and îo to 12 oz. of silver. The slimes are more or less repre-

sentative of the whole ore-bulk, and may even be somewhat enriched
in zinc and silver; large parcels dealt with by us have been as high
as zinc 25 p.c., lead 24 p.c., silver 26 oz.; but the general run

is lower, say, zinc 20 to 22 p.c., lead [7 to 1g p.c., and silver 15 to
18 oz. per ton. Slimes are also at present practically valueless. Chair-
men of the various mines are apt to describe these middlings and
slimes as a reproach to the metallurgist, and to picture to their share-
holders visions of the potential wealth which these huge accumulations

represent, realisable when once the process for their successful reduc-

tion shall be discovered.
At the various Broken Hill mines reduction work is now limited

to concentration, the leady concentrates being shipped to coastal

smelting works, where they are reduced to bullion with other pur-
chased ores. Net recoveries do not probably exceed 6 tO 75 p.-C. of

the lead, and 55 to 65 p.c. of the silver; with the exception of small

parcels shipped to Europe periodically no zinc is recovered, though on

this point it is difficult to obtain figures.

The economics of the problem have not greatly altered fron those

outlined by Mr. Ashcroft in 1898, when he showed that, with the then

metal prices, a profit of i 5s. was all that was realisable from an ore

value of some £9 per ton. Since that date it is true that consider-

able fluctuations in prices have occurred; zinc rose to £28, but
t.-ough this was a usec.. boon to Broken Hill, lead appreciated to

£16, and for a while permitted of good dividends. This period was

shortly succeeded by a still more serious fall, lead receding to a lower

level in 1901 than had been known for many years, whilst silver lias

recently touched its lowest recorded price. Indeed in 1 901 ail the

Broken Hill mines with the excetion of the Proprietary and Central

Companies were for a while shut down. Although both lead and zinc

have exhibited a slow rise of late months, the general outlook cannot

be considered much brighter than Mr. Ashcroft had to face in 1898.
Nor do the ore supplies 'show any tendency to increase in value. An

average of 17 p.c. lead, 24 p.c. zinc, and 13 oz. of sii --r per ton nay

now be regarded as a general type of available material.

The greatest advances of late have been in the direction of mag-

netic separation; various types of magnetic concentraters are now

under trial and in use at the different mines, by which a closer sating

is possible, and the further concentration of the niddlings into what

may be regarded as a very inferior type of zinc blende ore can be

effected. The inferiority of these zinc concentrates lies in the con-

tinued presence of considerable percentages of lead, and frequently of

as much as one-third the silver originally held by the ore.

iIy one type of magnetic concentrator known to us the galena

and quartz are obtained togethtr, a more or less impure blende as the

second product, and the bulk of the rhodonite in a third ; the lead

product then undergoes wet dressing to separate the silica. Starting

with too tons of ore, about 40 tons of blende product are obtainable,

assaying 40 to 45 p.c. of zinc (about 70 to 75 p.c. of the total in the

ore), about 7 p.c. of lead, and from 1o to 12 OZ. of silver. This pro-

duct is bought in limi"d quantities by continental smelters, but we are

unable to say whether ti', pay for the silver or exact a fine for the

lead. In this country nothing would be paid for the silver, and it is

doubtful if the English zinc smelter would treat an ore containing 7
p.c. of lead, except by mixing with blende ores in order to reduce the

lead to a possible smelting charge. Sixteen to twenty tons of galena

concentrates are produced after watr dressing, the first product con-

taining about 75 p.c. of the original lead and 45 tO 50 p.c. of the sil-

ver. The lead product is of course sub>ect to the usual smelting

losses, which may vary from 7 to 10 p.c.
A second system, investigated rrher with the idea of obtaining

the richest mixed galena-blende product for our own use than with the

object of effectmng the sharpest possible separation of aci minera],

was able to produce from zinc middlings (assaying 30 p c. ziri,.,, 8!2
p.c. lead and 12 oz. silver) a mixed concentrate amnounting to 65 p.c.

of the original ore weight, and carrying 39 p.c. of zinc, i 3/Y p.c. of

lead'. and 14Y2 oz. of silver; equal to total recoveries of 85y, 87
and .%i p.c. respectively. This was elotained by the mixing of a more

with a less leady concentrate.
l'he foregoing is a brief ske'.ch of the recoveries now obtainable

in Australia, and is given to iudicate the possible scope of inventions

for remedying the unsatisfactory results realised even by the best

systems of concentration.
In the cases of the many huge deposits of complex ore known to

exist in other localities, but hitherto unworked, present Australian

nethods would not necessarily' be followed as prc.Sminary steps in Our

own or perhaps other processes. The Broken hill products and

accumulations are the outcome of evolutionary concentration ,nethods,

but in many instances complex ores are _apable of direct reduction

without the need of mechanical separation, or at most but that of

barren silicious gangue if desirable

In our search for a suitable reductin, schene we desired to

confine our attention to dry processes. ir order to avoid the apparently

insuperable difficulties attendant upon all wet methods. When it is

remembered that the weekly production f ore from Broken Hill mines

amounts to some 20,000 tons, and that the maximum density of zinc
sulphate liquors practically allowable cannot reach much over 20 p.c.
the task of dealing with the huge necessary bulks of solution, and of
leaching, fltration, concentratin and precipitation, operations on such

becomes appalling. Even then (electrolysis being as yet unsuccessful
with aqueous zinc solutions) the result is only a product requiring dry
distillation. Indeed, it becomes evident that the difficulties of wet
recovery processes only really commence when the solution of zinc or
other metal has been effected.

Dry processes are of course no novelty, as witness the efforts of
the Smiel.ting Çorporatiom, of Ellershause.n, Armstrong, Angel, Claus,
and many others in this direction. But we believe we are correct in
saying that hitherto all dry processes have started with the intention of
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recovering the lead and silver in the first instance, whilst o: taini'ng the

zinc ai . volin!1zation, or as a slag, or other residual product, for sub-

sequent re-treatimL'1 t. Ve cannot, howe"er, melude i this category

tle recently ntroduced Phoenmx process, wich, if alone front the

dlaring ingenuity displayed, is worthy of a class to itself.

Iin fact zinc has always been considered as the objectionable

elemnent in the ore, and the efforts of inventors have alinost invariably

been towards its early elimmuation, with the hope, never yet re-ilised,

of a subsequent econoni" recovery. The reasons for tits attitude are

e ro discerni ; these ores have always been considered primuarily as

lead ores, whilst those interested mt the zmnc industry. who nay have

directed attention towards stichi, have condemned iltein at once as

unsuitable for treatment in zinc retort furnaces, owing to the fatal

presence of lead in any product obtainable by dressing.
lI justice to other metallurgists ve wish to mention that during

the latter period covered by our investigations other workers were
independently carrying out researches in the same direction, and had

practically reached the same conclusions as ourselves. In this connec-
tic;. we would mention the names of Messrs. Sims and Christopher
James as having arrived at the same resuîlts upon almost identical lines,
althoughi until we were working at the Emu works we were mutually
unaware of the facts. It is therefore due to these gentlemen that they
should receive fuil credit for their independent discovery, and ve are
happy to say that ve have secured their co-operation in the future
working of the process.

Tite difficulties in distilling leady zinc ores are shortly these.
Foremost cornes the destruction of the retorts by the reduced lead;
this occurring mainly during the stirring out of the seconds from the
pots, whereby the netallic lead is oxidised to litharge, with the inevit-
able resuit of the rapid slaggng up and holing of the retorts. Even
could this be overcome, it is found in ordnary practice that lead tends
to volatilise with the metallic zmnc vapours in such quantities as to
materially damage the spelter produced. Finally, if lead were capable
of complete elimination from the ore, ve should still have the question
of the silveç to deal with, which, as we have shown, largely follows the
blende, and wo.ild, in the usual routine, be lost both in the seconds and
(similar to the lead) by partial volatilisation in the zinc vapours.

We may point out that gold also escapes under such conditions,
and it was in regard to the recov.e-y of this metal from zinc precipit-
ates obtained from the cyanide process that ive were lead to devise a
method for obviating such losses.' Indeed, the success of this method
induced us to further apply the same principle to the treatment of
complex sulphide ores. Our idea was therefore to treat these prim.
arily as zinc rather than lead ores; and to obviate the difficulties en-
countered when the material is so considered.

It is necessary to draw particular attention to the rule invariably
adhered to in zinc smelting, viz.: to employ nothing except anthracite
as mixing coal; it being supposed that the gases resulting from the
carbonisation of other classes of fuel cause losses in spelter. More-
over, other fuels are (reasonably) considered likely to lead to the slag-
ging of retorts during distillation,t a danger to be avoided as far as
possible; even good (roasted) blende ores always contain much slag

material (Fe2O , FeS, SiO 2, etc.), whose baneful influence it is sought
to reduce to a minimum by the addition of a very large excess of coal
over and above that required for reduction purposes; such excess tct-
ing as a mechanical diluent. As the amount of mixing coal used in
general practice varies from So to loop.c. (on the roasted ore), it is
essential that this should contain the least possible ash. Further, slag-

*See Jouru. Soc. Chem., Ind. xvi, p. 967, also Trans. Inst. Min. Eng.,
March 20th, 1898.

tLouis and Schanel, Il, 89.

ging troubles would be far more protnounced if an ordinary zinc distil-
lation of roasted Broker Hill ore were attenpted ; as, apart from the
lead and ferrous sulphides, we havt also the manganous oxide (which
vields a very fluid slag with silica) and much garnet. As the result,
hower, of our experience in the distillation of tinc-gold material, we
formed the opinion that the use of a strongly-coking coal would, by
holding dangerous materials suspended mu its pores, overcome the ob-
jections to the presence of leaî. and other slag formers, and permit ot
the distillation of complex blende-galena ores as ordinary spelter-yîeld-
ing iaterial. In this factor aloi, lias lain our main departure front
previous nethods, and extended practical trials have proved our anti-
cipations correct. I is unnecessary here to further trace our pro-
gressive trials, and we may now consider the completed process.

It commences with the usual preliminary roast of the crushed ore,
slimes, or zinc-lead concentrate,in a reverberatory furnace, to a product
which shall contain, preferably, not more than 3 p.c. of total residual

sulphur.
Although this is the usual sulphur liinit for blendes, we have 'e-

quently obtained good zinc recoveries with a higher sulphur res.due ;
calcination is only necessary to such an extent that any resi ml sul-
phur should be capable of combining with the iron present in te pro.
duct. In the case of Broken Hill ores, this usually amounts to about
1a p.c.

The roasted ore is next mixed with only about 20 p.C. of crushed
coking coal, and the mixture is briquetted in any suitable type of
machine. As a binding agent pitch, or other carbonaceous material,
is added; lime or other chemical binderb are undesirable as they tend

to permeate the whole briquette with slagging material, and also, from
some unexplained reason, to cause lead losses. Other carbonaceous
binding materials have been the subject of later experiment, one of
which it is probable will shortly supersede our use of pitch for this pur-
pose. Further, the admixture of a carbonaceous bond aids the bitu-
minous coal in forming the coherent coke which not only the distilla-
tion but the subsequent lead smelting operations demand. The
briquetting plant is of a standard type consistr of a disintegrator,
into which the roasted ore, coking coal, and pitch, are ntroduced, a
pug-mill, press and table, together with the usual intermediate elevators
and a conveyor belt for delivering the finished briquettes to the retort
house.

Tite briquettes are then submitted to distillation in an ordinary
zinc retort-furnace. Those used by us at the Emu works in South
Wales are of the old-fashioned hand-fired Welsh-Belgian pattern, with-
out regenerators, and using hand-made pots. Each contains 144
retorts in six rows, the lowest being cannon pots; a retort takes about
iS briquettes, the total capacity of a furnace being seven tons.

This type of furnace is, nevertheless, not the most suitable for our
requirements, as six rows of retorts one above the other cannot be
uniformly heated by bottom firing. The lower row of cannons is apt
to be damaged by excessive heat if the uppermost rows are to receive
an adequate temperature; too sharp a heat is also detrimental to the
best extraction. In most spelter works employing this type of furnace
the difficulty is avoided by using the lower rows for the distillation of
"hard " material (roasted blende), whilst the upper are employed for
"soft" (calamine) ores. A third class, of even softer material, viz.,
calamine ores mixed with sweeps, may at times be used in the upper
rows. On uniform material such as we treat a compromise must be
effected; we therefore work to obtain the best results from the three
intermediate rows. These give us a 70 p.c. zinc recovery on 26 p.C.
briquetted ore, whilst the lower and upper rows yield a few per cent.
less.

For these reasons the gas-fired 2-row type of furnace has been
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adopted for our process at Cockle Creek, as it permits of absolute

uniformity of heating, and, therefore, of the maximum recovery.

Hydraulic-pressed retorts, so universally used on the Continent and in

America, are also employed in Australia. In ordinary zinc-smelting

practice the roasted 'ore and anthracite duff are hand-mixed in front of

each furnace, the damped powder being then charged into the retort ;
by our method the mixing is more efficiently performed in the bri-

quetting plant, and the charging of the briquettes is more easily

effected by means of a shaped iron padrile. In usual practice 4 to 4'/
minutes is consumed in charging powdered material into the retorts by
means of a scoop, as against 2 minutes with briquettes : this means a

saving of some 4 hours' labour per furnace.

Once charged, the procedure for the recovery of the zinc is iden-

tical with ordinary practice, although the action within the retort is of

a different character. The briquettes, as they reach the temperature

of distillation of coal, coke into coherent masses, with evolution of

volatile hydro-carbons. Reduction of the lead simultaneously occurs,

the minute metallic particles entirely permeating and being held up in

the pores of the coke ; whilst, at the higher temperature shortly after-

wards reached, zinc oxide is reduced, and yields metallic zinc vapours,

which are condensed in pipes ; these are tapped at intervals in the

ordinary way. The distillation occupies the normal time.

We draw attention to the remarkable fact, first noticed at the

outset of our experiments, now confirmed by some years, experience,

that, whereas in ordinary practice lead distils to a marked extent in

zinc vapour, in our process the whole of the lead, as also the silver

and gold, is retained by the coke. The latter thus appears to exert an

actual physical retardation of the volatility of lead in a slow current of

zinc vapour. So definite is this advantage, that we find the smelter

thus produced from Broken Hill ores to be of exceptional purity,

averaging 99 p.c. of metallic zinc, and commanding prices equal to

that of the best brands produced from lead-free ores. This spelter is

already in considerable demand, owing to its low lead tenour, which

does not often exceed Y, p.c.; it can thus be employed for the manu-

facture of the finer kinds of brass, for which the ordinary brands,

containing from I to 2ý4 p.c. of lead, are useless.

The zinc having been recovered, the seconds are withdrawn from

the pots (pipes and luting clay having been removed, and sweeps

collected) and discharged into the caves, whence irn usual practice they

would be dumped. But the seconds resulting from the treatment of

such complex sulphide ores still retain the major values, in the shape

of ail the lead and silver originally present. These are obtained in the

coked briquettes in a form eminently adapted for recovery in the sub-

sequent lead smelt. The zinc retained in the seconds does not exceed

the amount allowable in ordinary practice, and presents no difficulty

in obtaining the usual bullion recoveries. The residual carbon in the

seconds is, of course, a considerable source of heat in the after-smelt,

and is therefore not lost, as it is in the case of ordinary zinc seconds.

By this simple operation we are enabled to convert a complex ore

into a simple silver-lead product, amenable to normal reduction

methods, having already recovered the bulk of the hitherto objection-

a1yle zinc as high-quality spelter. The final operation for the recovery

of lead and silver as base bullion being the ordinary one, conducted in

the usual types of plant, both in South Wales and Australia, does not

call for further description here.

Indeed, we may remark that the few operations which constitute

our process are ail affected in well-known and standard types of plant;

and that no fresh item of apparatus, concerning which there might be
doubt as to costs or method of working, has been found necessary.

Roasting, briquetting, zinc-distilling and lead-smelting methods and

costs are fully known. Throughout the operations, nothing beyond

coal and binding agent and the usual lead-smelting fluxes is emoloyed.
It is somewhat surprising that so simple a method of treatment has
been so long overlooked. The system is compact, and permits of
economies, when zinc and lead-smelting processes are thus linked
together, not realisable by either separately.

In general, blende ores containing less than 40 p.c of zinc are not
profitable to treat. Such if mixed with 8o p.c. of anthracite duff
would yield pot material containing little more than 22 p.c. of zinc;
whereas a zinc-lead concentrate, containng say 35 p.c. of zinc, requires,
by our process, the addition of only 25 p.c. of mixing coal and binding
material, and produces a briquette carrying 20 p.c. of zinc ; with the
additional advantage of yielding a residue containing profitable material.
It is possible to treat a 35 p.c. concentrate for its zinc alone, the lead
and silver remaining in the residues as profits subject only to recovery
costs; whilst the fuel values remaining aid in reducing these.

Recoveries.--Lead, silver, and gold, as before stated, are recovered
in the seconds in full; the lead of course is subject to the normal
smelting losses, just as in the treatment of ordinary lead concentrates;
though the Huntingdon and Heberlein and the Carmichael processes
claim to reduce such losses to about 2 p.c. and we believe these claims
to be well founded.

Bearing in mind the fact that the seconds hold all the lead in the
metallic condition the question naturally arose as to whether smelting
was the most economical method of recovering this metal and the
silver. We devoted considerable attention to the mechanical separa-
tion of the reduced lead, but unsuccessfully. The metallic particles
and prills are so exceedingly finely divided throughout the carbonaceous
sponge that any method of water dressing or concentration results in
heavy loss; nor did oil concentration give any better results, owing to
the excessive amount of carbon also taken up. On the whole, smelting
was adopted as the simplest, safest, and most usual method.

With regard to zinc recovery, the spelter yields are practically
the same as those obtained in the ordinary treatment of blende ores.
To reckon in percentages is somewhat illusory, as these depend
naturally upon the original zinc contents of the ores treated. With a
zinc-lead product carrying 40 p.c. of zinc no difficulty is experienced
in obtaining a recovery of 8o p.c. of that amount, whilst, with a 25 p.c.
material, 70 p.c. may safely be reckoned upon in modern furnaces.
Late advices from Cockle Creek inform us that the recoveries of both
lead and silver in the seconds are complete, and that the zinc produc-
tion already exceeds 70 p.c. slimes averaging 25 p.c. of zinc being the
raw material used These results have naturally been progressive, and
represent our later practice. Some six months ago our average
recovery from Broken Hill slimes was about 6o p.c. of zinc, but by
more careful location of the varying retort row yields the increased
zinc recoveries have been attained to. With 35 p.c. material we have
every reason to anticipate an 8o p.c. recovery. The pot consumption
is quite normal there; mixing coal is obtainable at lower rates than are

available to us in South Wales. Fireclay of good quality for the
manufacture of hydraulic-pressed retorts is also available on the spot;

and we have used trial lots of this material for sotne of our retorts in
South Wales, with excellent results. The works at Cockle Creek are

the first producers of spelter yet installed in Australia.

In ordinary zinc practice, it is not found economical to force the
extraction below a certain point, as the increased time required not

only reduces the output of the furnace, but, with the higher tempera-

ture necessary, the pot consumption becomes unduly great. The zinc

usually left in the seconds varies from about 5 p.c. to 8 p.c. Our

working costs are also normal; no difficulty is experienced in calcining

the complex ores to the sulphur standard usually required for blende;
the zinc furnaces do not demand any greater attention or further
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hands, whisit labour in retort charging and discharging is mat

lightened by the use of briquetted material. Briquetting charg

of course, additional; but are to sone extent balanced by t

smaller consumplion of mixing coal. and by the economical ha
of inaterial during the final lead smeilt.

A point to which attention will doubtless be directed is

pot and pipe consumption. hlie average life of our pots, even t

used for distilling such highly refractory niaterial, is fully equal
of the retorts used for good blende and calamine ores accord
usual methlods, being from tive to six weeks each. Our
consufmption per day is 3.7 pots per furnace. The cost of our

made pots is about 6s. apiece. This is admittedly high, ev

England, and hydraulic.pressed retorts, having a longer life, re

less 'clay and demanding a lower distilation temperature can

duced for 3s. each.
A certain proportion of " fines " is inevitably produced in

the briquette seconds froin the pots into the caves beneath the f

liouse. These are separated, damped with water, and re.briq

for lead.smelting purposes fron tine to time at a cost of about

ton of fries.
We append a schedule of costs incurred during thre late ire

of a parcel of Broken Hill sîimes, averaging 25 p.c. of zinc, 2.1

lead¶ and 20 oz. of silver per ton.
Calcining.-Hand roasting of such material to 3 P.c. of tot

phur or slighiitly under, in South Wales, costs about 9s. per ton,

mechanical roasting in the Godfrey furnace amoiunts :o about

Other forns of mechanical calcners, such as the Brown Straigh

will roast coniplex sulphide ores te this limit at even lower cos

ai present the hand.calciner and the Godfrey appear to yi

denser product and also to be preferable in other respects. Th
tion of the best forni of calciner is not fully settled, but we sele

Godfrey costs as those niost Iately obtained.

COSTS PIER TON OF ORE TREATED.
s. di. 5. di.

Ore Dr-It:-Screeiing atud crushing of lumps,
auld wli lig ... ... ......... ....

Ca. inn-Fuel, labonr, înaintenîance.... ....
Prnguetsn:e--30 tons of roasted ore per day)-

.abour- pressIna a..t . . ... ...... 5 O
3 ielt imei a . ... ............... 5 O
2 labourers at .................. 3 9
Hoilermna.. 4 9

- 1;2 3
Coal-

i ron for boiler........... ..........

6 tons for iiixing, at Ss. 6...........

l'itch- r13 tons at 48s. 4d ...... ...........

Siores-Oil, ti c. .........................

Cost of briquetittg 30 tons
-per ton ore .......... ...

Ret.krfsm.-( Co'ts per furTate per 24 hîours)-

Labour-2 '.>remici it 6s.Sd... ............
2 second hands at 5s. 6d. ... ......
2 IIelpers Rt 4S. 3d1............
4 cave l en at 45. 3d. .............
i pipe chipper (boy) .............

General labour................

1t':rr.-3. 7 pots at 6s........ ............

9 pipesai 2d............ .............
Coal, for firing 3' tons at 9s. 6d............ ..
Stores, lutiig clay aid repairs............

Contingcncies. unuccupied pots, dead-fires, etc.,
add "< ,.....................

S 6
si o

72 6

1 3

16S 6

13 4
il >

S6

17 O
2 4

5 9

22 3
l 6

30 ic

4 6

r :6 og

5 9,4
121 10

erially
es are,
lie far
ndling

that of
hough
to that
.ing to
present
land-

en for
quiring
be pro.

raking
urnace

Iuetted
2S. per

aiment

p.c. of

al sul.
whilst

For charge Of 7 tons briquettes 5.6 tons of
ore - per tion ............. ...........

Yard and general labour.......................

Re-briquîetting of " fies," at 2s. per ton.-

Seconds coniains 30% files ; on So", of
seconds....... ............ ..........

(Seconds miiount to about So on ti ori.
unal ore. )

Smuelting per tot seconds.............,... 12
Reflining. sales, brokerage, insurance, etc.,

at £2. per toin of bullion prodiuced, at
26¡, bucllion .................. ....... 10 5

Per tont of seconds. ....................... 22 Il

per tont ore ................ .... ......
Lead siielting losses-

2 S uits of lead ( 10'. on residues) at 2s.
3(l............ ..................

5 silver i:U oz. at 2s. id. .............
Office, management adtî asays diepeident oni

size of installation, y. . ...... .....

Total cost of treatinîg i ton of Ore..........

Recoveries-

Zinc, 70, (Of 25' 17.5 tunits at 3.65s......

Lead. 90 (of 24 p.c.) 21.6 Units at 25.
yi ................... ...... .........

Silver, 95 P.C. (Of 26 oz. I 24.7 oz. akt 2S. ii.. ...

Iess cos .... ............

Reailisatiois ..................

21 9

î6

îS 4

6 4
28

50o

71 1

63 ToU

4S 7 4'

si 54

163 11%

71 o

£4 12 TOU

6.. 6d. Frei wiîich must be deducied cosi of transport cf simes or cost
t L.ine, per ton cf ore.

t: but In regard te tie first four items Uic abovc costs are certainiy
id Uic capable cf rtduchion.

e ques. In South Wales we have ai present ro leaclsmelting plant for
ct the spot recovere cf Uic seconds vaines, but dispose cf these to local re-

duction works according to their assay values upon the usual scale cf

returning charges. The erection cf dad-smclting plant at our own

S. i works is under considerailon. in <-rder TU save these cxtraîîeous profits

26 andc te obviate frciglit te tire smeiters. Ilu :ustralia, the smelting plant
2 6
7 0 is iliat in orclinary tisec for redoc.tioîî cf rie iead coneutrates, etc.

Tlhe work outiined has occ'ulieci our attention for some years pasî,
durig whicl me have carried through a large nuber of experiments

in rte laboratory, iii smali works specially erected in Surrey, andi finally
ai tn Eofî work s i Soutl Walcs, whcre large-scale furnaces have

been rnning for the past yfar ts a commercial underaakbing. e have

there treated ever feour thotîsand tonts cf Broken Hill slimes, besides
any other parcels cf cmpex stphie ores. le recoci s of lan

anc spoter have ben practically complet isp ail cases, whist the spelter
yieds have ui aried from 6w o.c. to Se P.C., according te te original

zinc contents.

retuComri lex ores conTaining copper present n further iffctlties as
w ror iuanrconit; dhe copper, cf course, remains oitsv the Iead and
silver lt the seconds, and is thence obtainable ers modeI t copperlead

smelting methods.
Sth mmarising our proccss, it ma be sai t consis in the holding

up cf the minute particles and prilise recaucedsiverlea i acolierent

but still higy prous coke or carbonacous sponge during zinc dis-
tillation ; thus preserring the retorts fron contact vith uac eT other

sbag macrial, and cnstring he aI but compet nonvolatiliy cf the
lere and silver in he liherasd vapours of metali s zinc.

mn e do not aim to have invncid new Therallurgy of cither

metal-zinc or ead: practically ail spelter noal produccd is retor spel-

Cer, a od exc rep as ta certain acevantages, our process is subjet to the

saie cconomic conditions as is the ordinary zinc smelter. Nordoe
aim te ie frecr from lead.smclting methodsand coss than thc lead
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smlelter : whilst zinc, lead, and silver recovery nethods remain what

thev are, we are content to have reduced these hitherto refractory

mixed ores ta ordiiary simple zinc and lead reduction operations.

Local ietallurgiscs cai dierefore insert tie figures and costs obtaining

in their own districts for iliose we have given liere ; until new processes

for the reduction of cither netal are discovered, and the electrolysis of

zinc, even from the fused chloride, lias yet to prove its commercial

utility, we nay fairly consider tlat complex sulphide ores are at length

anenable Io ordinary methols.

lI spite of its apparent simplicity, our process has been found

capable of conmplete patent protec.in in it principal cotintries and

colonies of the world ; whilst the grant of the United States, German

and Scandinavian patents, may be takeni as evidenîce of iovelty.

Dredging and Valuing Dredging-ground in Oroville,
California.'

By NmvToN looT>! KNox.

The gravelly hotton land below Oroville, California, is beiig exteisively
mines for gold by means of dredgers. Upoi a strip of land snine mtiles long
by two miles in widthî, bordering orniad adja.cent to hie Featler River, 21
dredges are at present workiig. Tliese thredgers are he property of about
twelve coupanies, wheo own dredginig land vryiig fron Sa to Soo acres.
The companies arc all close corporations. and thougli the official figures of
working costs and profits are difficult to obtaii, il is well knowi that they
vield tlicr stockholders excellent dividends. For instance, one comipany's
working expenses, including labour, repairs, power, interest on capital in-
vestes], depreciation of plant, sinking fund, etc., auouited to but 32 p.c. of
the bullion output, leaving the remaininig 68 p.c. clear profit.

The total general average of the drillings of several of the largest coi-
panîies' holdings, covering a period of several years, gives the value of the
gravel betweei 17 n'id 19 c. per cubic yd., and an average depth of r1 yd.
As a dredge lnuides fromi i,2O0 Io 2,ooo cub. yd. per day, ai a cost of fromt
5 to S c., average 6 c.. per cub. yd., it is cvident thnt the returns in this wvork

are considerable.

H1sToRv.-Ii the early days of California history, Oroville district was
extenîsively mined by first the white man and later bv the Chinese. It is
claiumed that S2 millions of dollars has bcci takei out within a radius of
ciglt miles of the town of Oroville. The gravels wcre worked to water
level, and wrasied mostly ini hand rockers. Pits and suiali shafts were sunmk
until a rich pay streak was cncountered, which was followed, drifted out,
hoisted to the surface and rocked. Vater inîterfered grcatly witli this style
of mining, and only the richest streaks could be worked. The gravels eft,
made excellcut dredging ground.

Tun GR AviLs.-Thue g-avel deposit about Oroville cvidently represcits
the f1ood plain of an ancient streai of tIe Sierra Nevada, near the point

heire it de-bouched into the gulf wrhicli then occupied the present Great
Valley of California. As stated, the gravels average about 33 ft.. varying
fromt 25 fi. to 6o fi. in deptli. A false bed.rock of lava-ash. or volcanic tufa,
varying fron tht consistency of chall to that of firni sandstone, is ent-

countered ut this depth. Below this false bcd-rock arc gravels ansi sand.
In one place a hole wras drilled So ft. below, and showed sharp w'-. c.id.
li sote places the gravel is topped by a red soil overburden, varying fron
uo fz- to 25 fi. in thickness. Tis over-hurden, and the material below the

false bed-rock, contain litile or no gold. The gravel is fairly coarse, large
boulders, weighing 3oo ib. or 400 1b., bcing very eceptional. Ont-lialf of
the gravel rill pass throuigi a X-in. screei. As a rule the gravel is not

ceimented, though soine drcedgcrs have encountered pieces of ground which

bad to be loosened wvith powdcr.
The gold is distributed more or less equ.ally througliout the gravels.

Ricli concentrated streaks of froin au inch to a foot in thickness occur, fol-
lowed by barren sandy areas, wnicli seei to represent varying conditions of

ilow in th depositing streau. The gold is in a very finely divided state,
and casily caught by the riffiles, ocoa-matting and quicksilver of lthe dredge.
Nuggets are a rare occurrence. The goll foundin tlie bore-holes is 922 fine,

and wortli $g an oz. The dredge bullion is soumewhiat lower grade, the base

oraper read hefere the Insitulte of tining and t-:tatIuirgy.

being the surprisiigly large ainounlts of lead in tIe form of quail, rabbit and
duck shot, vhich the dredge digs up.

This fact iF interesting auid would be hard to believe if it were lot very
well autiienticate.1. This region has been a gre.at snall-gaine country, and
during the last fifty years doubtless tioui.ands of poinds of shot have been
scattered over hIe gravels which the dredge i.. now recovering. Nor does it
reqiuire such reckless shîooting on the part of threse old hunters to reduce the
bullion grade as would at first appear. Take an i s -yd. bank of gravel '
this contains so.ooo cni. yd. to the acre-a dredger conid treat an) acre of this

a iontli, producing a bar per month of say $10,000, or, rougily, 5o oz. of
lillion.

Noiw if the bullion froi drillings went $19 -950 fine ail gold
and " dreilger $ 7 -5O

or 5o oz. gained in lead in the 5oo oz. bar, fifty ordinary shot gun siells, 12
gauge, would furnisi this munch shot. The baseness of the buflion hîowever

dues înot truthfully represent the amnoutiîî of siot, as on tiost of the dredgers
the lead is separated by panning, and carefully picked before the bullion is
mlîelted. Oi the Butte Dredger they have collected about o lb of shot fromt
about two acres of grave).

Occasionally a pistol balil is found, recalling the golden gloriouîs, old
days of California history. vhîen sonte festive "nan behind the gui." filled
witi entiusiasmii and " barb.wire " whisky, would sally forth in search of
trouble, and-geierally find il.

The Oroville distiict is peculiarly favouirable for dredging, for the
following reasons :-

(i) lied-rock (so-called ) is soft and easily cut by the dredge.
(2) loulders are srnall.
(3) Water is available.
(4) Power (electric) is cheap.
(5) Gold is fairly evenly distributed.
(6j Clirnate is such that work can be carried on twelve mîonths of

the year.
(7) Laborur is cheap and efficient ; and finailly
(S) The gravels contain enough gold.

TFsTINC THE GROUND.-Itt order to assertain whcther a piece of ground

is worthy of consideration, the following systeu is adopted :
The land is first divided, according to its arca, into blocks of fron 5 to

to acres, anid a hiole is drilled in the centre cf aci of these blocks.
The Keystonie lrller lias been genîerally adopted in Oroville as having

proven itseif fully equai to titis work. Tht driller consists of a wvalking

beai " operated by stean lipower producing the requiired motion for raising

and dropping thedrill. li addition to tis is a reel, on which is wonnd hIe
rope of tit sand-pumnp used in punmping ont the hioles. Tie drill is sus-

pended by a 2-ii. in diani. Manita rope, whici passe:s tider one slicave on

the walkiug beamn over another to the main druu. As hie walking beani
ioves, tRhe rope is alternately tighltened and loosenîed, whici raises and
drops ti drill. Tie drill itself consists of:-

1. Rope socket.
2. Drill stem-i-a piece of soft steel about 4 in. diami., and fromt 12 to 15

it. long.
3. The bit, with a single cutting face about 5, in. long.
Wienî grounsd containittg coarse boulders is being drilled, tlhre is a

liability of the drill bcconing wedgcd in the hole, and in: order to prevent

this, a tool called the jars is inserted between the rope socket and the sitn.

It is like two links of a chain, ansd when the bit is cauglt these two links

cotiing together with a shock jar the dril loose.
The whole string of tools, socket, jars, steni and bit weigi abitut i22 mlb.

Spin.-The driller nakes about sixty 3o to 4o-in. strokes per minute.
FiUin. -About a lailf cord of oak wood is burned ier day of ten-iour

shift.
WATE.-F-or drilling and washing the drillings about uooo gal.of watter

is ised per day.
Tiux OrFaArros.-The land is surveyed, and the location of the drill

Ioles staked out and muarked by flags. The drill is set up over flag No. 1

A hole is shovelled out to a depth of about 2 ft., and the first leigtla of casing

is made ready. Thtis section of casing or drive-pipe is 5% in. inside diamn.,

M4 in. thick, and about 5 it. long. It is fitted with a wrouglt steel drive
shoe to protect the lower end fron injury. This drive shoe is nade yM in.

iu diam. ai the cutting edge and is slightly bevelled inward. On the ller

end of the casing is screwed a steel driving head to prevent the threads fron
being battered during driving. This casing, so -nounted, is set up in the

hIole directly under the suspended daiti and tanped around with excavated

dirt.
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Drilling is now commenced. WVater is potured in front tite to time to
thin out the material. After the ground below the foot of the shoe is loosetied
for a distance of, say. t ft., the casing is driven lown anld lte loobenîed and
thiinnied imaterial rrnoved by neans of tlie sand pumîp, a hoilow pipe suppliel
with plunger and foot valve.

TFhe driving is accomplished by striking the driving iead wiîth a couple
of ironi blocks c)ampiltedi to the %tst hy ineans of two i 3. in. bolts, the weigit
of the stling of tools acting as a ihamner. After driviag. the driving bIocks
are remîîoved. Wlen lte first length of casing is driven down t al. the
driving cap is remtoved, a second section of casing is screwred on the first,
the drivinîg cap replaced, and drilling resumed]. When the required depli
is reached, deterneied either by striking " bed.rock " or passinîg through
the pay stratum,,, the hole imay lie con-sidered firnishied, and the iext step is t
pull up the çasmng. This isl ncconpliishedi b) remttoving ite bit, Sten andi jars,
and replacing thet by wtat is k•town as the pulling or pipe jars. These
consist of an iron toss fixei tu the end of a rod 4% ft. long Above Ihe boss
is a i in. tlick plaie-the " knocking iead "-provideti with Ihren's whicli
are screued into the leeve of the top section of casing 'Tie stm of boss
passes through a square hole il the plate. Tle wallking bran i set int
motion, and the string of casings is raised by the Ioss striking against the
knocking ieat. As eaci section of casing is raisel. it is unîscrened. and tie
knockinig plate screwed on lte next. If care is usel iln kreping the tireaIds
of the casing ciean, ite casings can be sei for a long tinte. It is rarely ithat
a casing is lost.

TRHiATMI:NT oF. Ri: .t.1Ns.-The drillings extracted froms the drili-hole
by lmeans of the sadt pumntp are discharged into a wooden trotgugh, 12 fi. by 1
ft. byi t ft., set on a sliglt grade. Fron the trought they are run into the
riddle of a rocker. and rocked it the ordinary niethod alopted for wrashing
gravel. Great care is taketi ta save all the extremeily fine particles of gol,
as ipon titis work depenids the accuracy of the test matie. Il is customttary
to clean up results of eacht punpinîg, atnd ta carcfully note lte ntntber of
countable colours obtainel,. anti the character of tle groiid drilled through.

For instance. a page of the driller's note bolok taken front actuIal practice
is as follows

HL(ME No. 1-1.

i. Cor SRe.il ai.a. sa . atd
Surface- t. speck fine grai.
Io it. ir ft. . 2 file colotrs Gravel sts aIa fi.
i1 ft.-i 2 ft. 52 calour;ani ine gait Fine

22 t-s ft. oa.%grv]:2 ft.-1 14 cI0îivs ant fine g Co r
:5 fi.-16 fi. 4 fitte ctlo.rs Glacci -aller.
y s it.-i it. .1 le calot Gravel -aller.

161,î.îy fi. .1 fille Colotnne i fat ont) Gravel coarse.
t754 it.-tS it. 7~ colours itti fie golul Gravel coasse.
S ft.-:9 t 6 fine cu.rs Gravel caarse.

19% ft.-2o% f. S clmars soi.e large Gzai coarse.
20% Et.- - ft. 16 colar. -aie large Gravel coare.
23 ft -23½ fit. 16 fine coicirs Flier gravel.
2% (t.- 2.> Et. 2: olo uit gala Vintr gravel.
24% fi 254 ft. colanrs. fine g0l1 Flcr grave].
25% fi. -26% ft. s3 colotrs. sonc large :incr gracci
26% ft.-2S i. 0 Colotra isse goit Fiiter grael.
2S ft.-2S4 ft. % caioîîvs. filte gOid Fille grawel
2S% ft.- 2)! fi. S very fine clurs Stoppai ils fine gravel.

Mit termni -fille goiti-" la pplieti I0 sucbi r.peek as -me %o msnait ta bc
cann'acdl. but which play ln important part l naking up I tal %le af
hIe Isole. Tue gohi front each cie.1n'îîp1 is -,st ili a snii iISh.

Thtis pracaice ai clea.oinrsi t afier cai plndping (approxizziciy aficr

cadli foot of Isole drillri) insîcai oi aine final citait lt) i ai]iint>ort.l ils

fîtvîtissiiîîg ;]sta for a1 dra5n-SeCt liaîp. shaîvitg occturrcence of rli tsreaks-
satdy or clay patsîces. (ititegravel. deptît of ovcr-lnrdris. of fasse bcd.rock,
na of water leve.

î«Iier t lasi cat.i4up ail tht gala brom te bale is collectcoi oy tursan

of quict'silver foainig ait autlain. This anîalgarn is ullssoiveul ili ititrie acul
and îlsraîghly waslîed ils hot ucaler. A fcw draps ai aicoiol adulai 1t0 the
,mash weatcr %%iii prevcnt tlt spallcvlng anl loss ai gala lt viihe st drap

p Tie gobld l ca l ant crtrefully fie olglous . lavann

this weîglitîg lte value af the gratina al. ibis ptrticulai spot is Calcnllated.
ans) te resuit giî'en in centse per ctîbic yard.

7Ti vALuES is besl shown by an example. Th gol 
front -av. Isole No. r4 weigicid 2-22 gr. -this ai 3-95 c. per gr. cutits 8-76 e. *

the value of gold frot hole No. u4. The cubic contents of the whole is ntext
calculated. To Io tiis, a factor called the " pipe constant or pipe factor "
is appliei. Tie inside diat. of casing is 5% ins. ; the outside diati. is 634
in. It is thte practice of the district ta use ti outside diati. of tle pipe ls a
basts for calculating ils contents. tIhe local etngiteers holding ltait il is ithe
dIuspi.menhl of ithe pipe anti not lte cubical contents that shouldl l be used.
piguring the cubic contents pier Il. of pipe. wiith a diuimi. of 6% In., would

give '23 cub. it. In practlice il is fotnld tit -23 is ituch' too stiall, giviig
calutes t higi. values not borne ott by subseitient dredging.

Somte etgincers use -25 as factor. " Radford's Factor " is -27-a factor
obtaiiied by Mr. W. I. Radford, a :ining engineer of wide experienîce it
this class of work, byl the followintg iethod ; Mr. Radford sunk a shaft 3 ina.
in diumti., tsitg a drill-hole as the centre, to a depIth of 34 fi. The gold
obtained froms the shaft correspoided ahtost exactliy wtiih the gol d obtatined
frot the drill.hole wiet usiZîg '27 ais the factor it the calculation. This
factor is very important, as oni it depends ite value of thie holes and
consequently the final value of the grouncd. 'Tlhe diffieience in the resuits

obtlainled by uîsittg eithe Ihe facIor -25 or -27 is sufficient to ctatnge the value
per cub. yd. frot net ta gross, i.e , a difference ini soie cases of 6 to S c. per

cub. vd.
Cotitnuling the calculatiot : IIole No. 14 was 29% ft. uhlen drilling vas

stopped ; 29% . '27 gives 7-965 (cub. ft it the ioledrilled). Now wveiave

ithe simple proportion. 7-965 (ciub. fi of gravel drilled : 27 (lte inutiber of

cub. fit. ini a cub. yd.) : . S·79 (the value of gold obtained) is ta X ý- the

value per cubi. yl.. whence, N - = 29·69 c. per cubi. yd.

CA.CUL.\TING THII AVliRAGE \'ALUIi PER CUl. \D.

Thte valtie of aci hole il cents per culb yd. is tuiltiplied by ils deptl in

feet, and1( tle stum of tle products divided by the sumn of thie depti ; the
quotient is the average value in cents per cubi. yul. Thus ve have a block of
ireIginig grouid drilled wVith% one hole to every to acres.

'ite sumî of tle products objialitiedl by tmultiplyitng eaci depli by ils
c.arrespotding value - 14'045. The suct of the depths is 66a fl. Dividing
the first Iy tle siecond gives 21 2S c. per cub. yd. average value of this
groîud. The average depth is 33 fi.. or t yl.

FicA:. CAr.ctI.AToss.-Ai a, average of si ydl. decp thns groinid wil
contaim 53.24c cub. vl. ta the acre. and allowtmg 324o culb. yl. for ridges and
"corners " left ini dredginîg, we have So.ooo cub. yd. per acre, or ro.ooo.oo
cub>. yd. ini the 200 acre traet under consideration. Titis a 2r-2S C. pier cub.
yd. gives a totai contents Of... . . . .... , ........ $2,21S.oO

Assuming the price is ....... ........... $150.000
Cost of a 5-ft. hucket dreulgc.... .. . . . .. 6 ,ooo
Wovrkiig Capital....... ... ..... ..... ... . .100

Total Cost.. ... .. .. ... ...... ,

A 5-ft. bucket dredge is ratied ai treating 65,000 10 70,000 cui. yu. per
mitonth, but up to the present tnie, the best these dredges have been able ta
do Ias becn about 70 p.C. of the possible running time. Il may ie added
itat tlte tiewy dreniges now building hope to better this, nnd will doubtless
bring up the runinitig time to Sa p.C. ln fact a new iretige. ti ltt',''
which lias becet rutnnttg but tree montihs. ltas. during that time. avcraged

75 P.c andi the Last tmtonîtht Of their run they have averagedl F6 p.C. of te iltime.

Assuing 7, P.C. rtiiitg Litie, a 5-ft. dredge will worark out this gratuin ai

the rate -f ant acre per month, or it all, about 17 years for thie trnct.

Assutning a warking cxpetsc Of the dredge as Iigh as $350* a moaanth', or
$42,%S per year, and that i c. pcr cul. yd. is left ini the tailing. i then we
have-

Total valut il grain.a.... ......... ......... $2.2:S.0o
Totli value il tailintgs ... .. .. ............. roo.on

To be recovered................ ..... ..... $2.o2S.coo
Total cost of treatmient ................ .. .. 74,000

Net gain ini groiud ...... ............... $,3i4,0oo
Net anutial gain for s7 ycars....... ....... 7y.300
Net annual gai, per cent. 34- p.C.
or allowinug a sinking fund-7

vcar's life, annual contribution
to sitking fund-to be at 3 p.c.............. ... 300

Ta lie applici ta d:viulends...... $67,000
Gain pcr cent pcr ytar on investment

with sinkitig ftutld....................... 30 p.c.
'5S.co per month is closer to a fair acvrage of the month's expenses even wher

tllowing a umof $o for pos.ihte reclrs.
tA test htis tatelv been made liv 3-Ir W. Il. adford in thr "Mute - tailings which

were faiuat i the en l of thr itces'and which represent say so p c. of the bank gravc1.
Frnrn zo buckets of thi matelrial si,.leinh. of a cent In Zold and a litile quicksitter.
nhout the slac of a peppverorn. were oaitned.
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COST OP Diui.N.rs. -The ruiining expenlses of a driller per day is.

Labour. i Driller ............. ... . ...... ...
i Firemiani..... ........ .....
g Teaister and teai.. ..... .
Clinese rockermlan ....... .......

Wool. lalf comd, at $6.oo ... . ...
Repairs. ay: . . . .. · .
Drill hire ...

Total Expenises per da .

$350
2.50
3.50
1.50

si i.0o
.3.00

... • o
5.00

$2..Ooî

Drilling about in fi a day gives a cost of $2.40 a fi. Drilling conîtracts
at Oroville are let for $2 50 pier fi . and considering delays, bîreakdowis,
repiirs, road cutting a.id mtoving froun Iole to Iole, this figure is reasonable
enough. The nuiber of feet drilled per day varies greatly-ard dependsoin
tile chiracter of grouid and he season In sofit ground 20 to 30 fi. a day
cati he drilled witli a correspouding reductioni in cost per foît. lin vinter
and spring. wheni the top) soil is wet and sofit, the problei of mliovinig thel

machine fron Iole to hole. and of bringing in wood and wvater brcomnes a
serious oe. ut to show he extra difficuhies, delays and stoppages a driller
iiust risnltenid wiith. I q1ute in full tht log of M1r. Radford for lie mîonth of
Decebler. 1902:-

" ist -Stirted hole No. 12. but did lot de mlîuîclh owiig to lack of good
driviig cap and sc.icity of waher. Made s i fi.

2i.-Drilliig on hIole 'NO 12 all day. %lade 7 fi.

3rd.-Sarted albout 7.30 a.m1 Blroke sanid pumiip about S.15. Iai. ho
take it tu town to get it repaired. Fîisled Iole No. r2at neon Cois-
iienced piullitg casing 12.30. Fimsled and ioved to hole No. tS--r12o fi.
Set up and starteil drillinig.

4thà -Workel all day on hole No. 18. Milde 20 ft.

5th.-Wet. did not work.
6th.-Sarted vork an No. iS after lunch. ainde 7 fit.

7th.-Wet, did nlot work.
Sth.-Worked o hIole No. iS. 3ade : ift. Started puling up casing.

9 th.--Finiiehed pubhing up casing from hole No. IS. mlîoved to Iole No.
2o about 9uo fi . ground very soft, hiad to raise drilling machne with jack,
screws. and to kecp it up by ieans cf iood placed uiider the whîeels. 3ilde
14 ft. in hole No 20.

uoth -Wet. did iot Vorkc.
r tih.-Wet. did not vork.
i2ti.-Workled on hole No. 20.

3thi.-:itished hIole No. 20. 34 fi deep ; pIulled un casing and started
nioving ta hole No. z4-grotind very soft.

14tl.--ovtedl to hole No. 84. anud set up machine, grounîtd vcry had mi
places; distance fromi NO. 20 to No. r4. 1.320 fi.

5th.-Working on hIole No. 14. Made 174 fi.
16thi -Workiiig on ':ole No. 34 ; reachcd dephi of 2S ft.. broke boit in

driving blocks, got iew one fromt machine sho in town. Lost two hours.
17th. - Fiiished hole No. r4. 291.4 ft. decp. Puilled up casiig and isoved

machine a short diststace toIards hIole No. 16.
1Sth.-31ovcl machine about ion v. Got into sfit imud anl staved

there aill day.
9thm.-Raised machine out of the mîîud. Took ofi gear-ring oi accouint

of broken teeth. and took it imîto town and got it repaired
2othi.-Got gear-rinîg about inon. put it back ons machine. iid started.

ran short distance tow-ards Iole No. 16.
2:st.-3oving machine to Iole No. 16, road vcry bad in places.
22nd.-3laoving 1o hole No 16. 1.30 fit. fromt hole No. 14. Set up

imiachine. and started drilling. Struck OId drifted ground. 3ladc 21 ft.
23rd.-Finished hIole No. 16. 29 ft. deep. Ptilled up casing and iiovedi

toward hole No. o.
24tll.-Flinished mltoving ho hole No. 1o. r,32o ft. Sct up machinc and

drilled 4 fi.
25ti.-Workinig on Iole No. io, reacied depti of rgh ft.
26th.-Wet. did nlot work.
27ti.-Groutnid too soft to haul wood and watcr.
2Sth.-Working on hsole No. zo; reachied depth of 3: ft.
29th.-Working on hIole No. to; reachîed depth of 41 ft.--stopped.
3th.-Finishecd pulling casing fromi hole No. to soon after lunch

started moving to Iole No. S.

31st.-Finisliel moviig to hole No. S, i,32o ft. Set up machine and
started drilling. Broke walkinîg.bcam armi. had to send to town for a new
one -lost three hours. 'Made Y3 ft.

Althougli tht crew worked a ten.hour shift durirg this month, only 7
holes were finished, giving a total deptii of 2:2·5 ft., or an average of 6.8 fi.
a dav."

I quoite this. not as ant eaniple of average work, but icrely, as I have

said. to show the difficultics-particularly in winter.

VALu. oF .uisE TESTs.-Thiree ycars' drilling followed by subsequent

dredging of the 'rillecd tract, lias proven tait these tests are but filirly mn-
dicative of the values in the tract. For ijstaice, one company, in order to
prove the efliciency of these tets. drilled an acre of groiund witl 23 drill
holes. which afterwards dredged wîithin 95 p.c. of the calculated value. On
the other h:ul, I have leard that a coipaniy witli a receitly finislied
modern dredge lias already dredged out alboult six acres. wlich produced 35
p> c of tile drilled vaîlues (tuo lioles to the acre>. I is uiifortiuiate tait
more exact data regarding the values of these tests are lot ai iand.
Eigineers vill recognize tie ever.presenit liability of error and consequent

dissatisfactioni tri%ing fromt all work whîere the value of the large is calcul.
ated up froii tiet value uf tlhe smîall. So lie chi f value of tis imlethod of
testing grolissd lirs lot so iiuch mi proviig the total possible yield of a piece
of grounid. vr its values in siglit, but is incdicating the presence and occur-
renîce of hIe pay chalnnsels. dirptih of bed rock. water level, etc , etc. It is
niow the cuîstul tu keep .t driller well in advance of tile dredgc, the resuilts
of tle drilled hules serving as .1 guide for its future mnovemients.

NEW COMPANIES.
NT ARIO.

The Ontario Mining and Smelting Company.-1incorporated utnduler the
laws Of tlhe Stte of 3laine an1d licenîsed unîder the Statutes of Ontario. 2n1d
September, Z913. Autl.,rizel capîital for use ii Ontario $20.0oo. Il. F.
Ganin. 1. E.. lannckburn. (Ont., attornev. Fortine.1 to acauire the pro-
pei ties kiown as - rie Ontario Mining and Smîeltinig Coimpainy."

The Star of the East Gold Mining and Milling Company, Limited.-In-
corporited tutnder Ihle Statites of Ontario 23rd Septeriber. 1903. Author-
ized c.spital. s-.no . in r.Son.t ou shares of $: aci. Directors: S. Sager,
E. J. Cowaii. A. O. Kidd. J. 31. Fletcher. J. W. Sager Hcad office. Peter-
borouigh. Ont Formîel ta acqÀu(ire the lroperties known as " The Star of
tie 1.st Gold liiinlg aid lilhng Comîpanly. Limited."

The King Edward Oil Company., Limited.-Iincorporated uider the
Statutes. of Ontario, iSth Septezbher. i93. Authorized capital, $1oo,ooo. in
rcx.<xoo shares of $: each. Directors: J. R. 3lcDowall, 1). S. Robb, J.
llonlden. J. luitcheon. S. Ioward. Head office. London. Ont. Forned to
acquire tht properties knuwn as "The King Edward Oil Co.. Liinited.

The Eagle Lake Gold Mining Company.-Incorporated (1under the laws
of tht Territore of Arizona. and licensed unider tht Statutes of Ontarîo. 23rd
Septeimber. 1903. Autiliorized capital' for use in Ontario. $50.000. J. B.
O.lriai. Toronto, Ont.. attorncy. For:îed to acquire tht properties knowi
as "The Eagle Lake Gold Slining Company."

Toronto Peat Fuel Company, Limited-Inicorporatel underthe Statutes
of Ontario. 23d Septembîher. i<y13 Authorized capital. S4o.ooo. in Soo shares
of $5a eA, h. Directors: A. A. Dickson. J. llrebîner. W. S Jackson H1ead
office. Toronto. Ont 'orm..u ho acquire tie properties known as the - To-
ronlto P'cat Fuel Companv, .mitled "

The Kipp Oil Company. Limited.--Iincorporated uider tht Statutes of
Ontario. 711h October. 190;. Authorized capital. $450.000. in î.Sco shares
of $tao aci. Directors: G W. Kipp. E. F. KZizer. W. R. Hall. J. T.
O'Keefe. J F O'Kecfc. ilead office. Chathan. Ont. Fornird tu acquire
the propertics known as " The Kipp Oil Company, Limitedl."

BRITISH COLU.IBIA

Pcrry Creck Hydraulic Mining Company, Limited.-Incorporaite under
the Statutes of îritisi Columbia. i îth Septeiber. :903. Authorized capital,

Sroo.oon. i .000.000 shares of $:. cach. Formcd tu acquire the proper-
ties known as the *'Pcrry Creek Hivd raulic Nlining Cmpany, Linited."

Fisher Maiden Mining Company. Limitcd.-Rc.incorporated under the
Statues of lritisi Coinihbia. i5ith Septebiieîcr. 1903. Autlhozized capital,
$:50.0oo in 1.500.0o shares of hen (to) cents Cach. Formed *o control the
propcrt.cs kiown as the "Fisher 3laidcn-Troy 3inses. Liiited."

MINING NOTES
A special corrcspndcent at Trail. n.C., rrites as follows:-" On Wed-

ncsdav. Oct.hcr 7th. a shipmenczit of SS.ooo ounices of silver 999 fine wras made
to the United States Govermnient at Sani Francisco for shipment to the
Phillipincs. which is tht result of snelting British Columbia Iad ores at
Trail. and refininig the rcsulting bullion by the electiolytic lead process,
whicih has for iany imonths past been supplying Eastern Canada with
commercial pig Iead.

Wlicn the clectrolytic Icad refinierv was first operated, the "silver
slimies" (composed of the preciotis inetlIs and ali the impurities, such as
copper. antinony. arsenic, etc.) were soll to lte United States refiierics,
wihere the actial separatian of lit precior metals fron the imnpurities was
made. As there wcre no plants in operation prel.arcd to economically
handle hiis particular product, wliici difiers somîewhiat fron the slimes
produced fromi clectrolytic copper rcfining, it was decided to build a special
plant at Trail for lhepurpose or making a complet scparation of tle precious
muctals and inipiiritics, which will make, in connection with the clectrolytic
cad process and the smelting works, a complete works for the treatient of

all lcad.silver ores and the production therefroni of pureclead. fine silver, fine
gold. copper sulphale. and probably later, inctallic antimony.
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lie tirt shipinielIt of about 30> Ouciles of goldl whicl was over 995 file
w is madi.le to the l'mted Suites .\ss:y Ollice at Seattle, aid i secnîid s îhipmlent
of abou• ;oo otulces of g.îld was made oni Priday tu the saille place.

1, C.uaigd. i, iow in a pXo-iti I to produce steadily fine gold, the
C.miadia Gloverîniieit sioild certaiily t i ke steps imiiiiîediately towards
puIrclh;ising this gold at whatever point it inay lie produced ild N à sa ve the
C.nu.nls.tîî pîr iduncers the cost of %:Ipipilg aidl seliing it to tle Unlited States
.jssaV (ihices-

il i,, I',lieved that the above shiipimlents of fine go.I. or refined gold to
tIe Vlted .S>taite, As-t (>Ifi:e. andi silver brick tg) Ile Phdhllipinies, are the
first wîiih hl tve evc: beel niiide as the resilt of sieltniig .ind iefining ores
in Canada.

The Can.liab; Sieltig \V .:s. Trail. are therefore in a ipsition to
supplv IHasterin Canala with whatever pig lead they i.v r.quire. finle gold
readv for iitnting purposes,. fine silver. copper sulph tc for tie in 3ansitoba
nd the North West Territories., and will lit a lew ioitlis lie turning ont
ietalhe antiiunny whlc hii wi ll lie isedl in iakinig various babbitt uetais "

Arlington Mine E Lric ý Trail Dristrict, B.C. -During tle ionth'of Sep-
teilier tiere wcre shipped live catloads of ore Io the Ilall lines Smiele:,
Nelson. The net stiielter retiuri, were $5341.95 being li average of over
51000. a c.rlo.ad The expenses in Can:ul.t for the monriitlh were $4322.03,
leaviiig a profit of $cX)3.64

Tilt Cove Copper Co., Limited. -Tlhe Fifteeuth Orlinary (enierl meet..
ing of tlis comzupin w.is ebI in l Lodon. Enugand. at No 9 jueens Street
Pll.tce. on the 2211d in..t.. for the urpose of receiviig the Report and
Accoants tu l>ecembîlîer 3ist p2, .îind for trans.ictig the ordinary business
of the coipany. Two ieibers of the Coimiittec of Nlanageient whose
terni of office had expired nider the Articles of Assoc.attion, but who were
eligible were re-elected. vi... '%Ir. E A. lBerthoud and Mr. E. C. Leaver.
Mlessrs. Deloitte, l)ever. Griffiths & Ca., were re-elected as auditors for the
current ycar.

Zenith Zinc Mine.--This msine sitiitei on miinîîg location 30.T, in the
lkiitrict of Thunder Itay. Ont., and forierly the property of the Grand
Calumet 31inmuîîg Co . was sold on the 6th inst. by pubéic auction to Mr. Nel-
soli 1). Porter. of Ottawa. in lite office of Wmtz L, Scott, local master and
dlepity registrar. Court House. Rlidding was principally bîetweei 'r.
Poupore, lontrcal, and .Ir. Porter. anud started at about e7,00 and stopped
at a littie ovCr $20,000, and as the reserve bid had lot beeCn rcached \Ir.
Scott declared the sale off. A little later Mr. Porter subnitted a vritten
tender of $21.000. which was accepted. Thei mine is situated about twelve
miles froin Rockland on the C.P.R. The sale inicludeid besides the mine a
considerable quantity of mining machinery.

Rossland Ore Shipments.-The details of the shipping operations fron
Rossland Camup for the week endinig October l7th, 1903. are as follows

Le Roi.................... ... .............. 5.,60
Centre Star ..... . . . ......... ......... ... 1.501
W ar Eagle...... ......... .................. ... 1,050
Le Roi, No. 2 . . . ........ .... 4
J inbo.............. . ...................... 125
Spitzec ..... .. . ............ .. ........ .. 60
1. X. 1. (lilled). . ... ...... .......... .. 200

rota] ucek S,576. Vear to date 313,354 tous

Western Fuel Company.-A weterni exciange stales thait thiscomlipany
wliiclh is operating the coal suines at Nanaimtio. Vancouver Island, gives tuni-
miiistakable evidence thait the new vorkings at Departure Ilay are proving
.utisfactory. and that operations are to be carricd 011 steadily thcre. The
conipany Las inade a proposition to the City Couicil te extend the waiter
mains te thc niew works, and provide stfficient water for ioutr boilcrs. The
comxpaly igrces to enter inito a conîtract for a supply of water for five years.
There is no dtlî tiat the Coal Comîpany intends to shlip froi Departure
Bay. as an arrangement is sought ly wiicht weater miay be supplicd to vescisels
coiinîg to thie Norilifield wharf.

Granby Consolidated.-A Montreal despatcli of the Sth inst. says :-.\
the anial meeting of the Granby Consolidated Mining, Smneltin); & Power
Comaîpaniuy, Ltd., hell at the comlîpany's office, Caniada Life Building. in this
city. the old Board of Directors were elected as follows: S. H C. liier,
Jav P Graves, Johni Stanton. William H Nicholîs, A C. Flumiierfelt. A L.
Wliitc, W. A. tobinson, Jacob Langeloth. J. H. %IcKeclnie, George Martin
Luther, Fayette Brown and C. S. Houghton.

Wlen tle finanucial statenent twas preseted it showed the i omipany to
be free fromt dlebt witlh the exception of the orulinîary monthly bills. The
production for the year ending Junse 30111. 1903, aiotnted to 12.,51 ,ooo

potnds of fire Copper. 277,000 ounices of silver, and 35,921 ounces of gold,
for wiici was receved the sum o' $2.232,741, while tlie rents and reaul estate
sales brought in $3S,51 :. m11akinlg a total Of $2.371,232.

Snowshoe Gold and Copper.-Rumors are current in London that the
amrialgamîation of tie Snowsloc Gold and Copper \fines, Limuited, and the
Il. C. Copper Conipainy is being arranged. Tte foruter company is a subsi.
diarv company o thie . C (Rossland-Slocan) Syndicate operating the
Snioishoc proplerty in the Bountidary District of British Columbia. and is now
shipping an average of 2,ooo tons a wecl. The B.C. Copper Conpany owns
the Mlother Lode Mine. and also an extensive smnelting plant at Greenwood,
which at present is runnsing two blast furnaces, and will ashortly insiall a
copper converter.

The Winnipeg Min.-The annual general meeting of the Winnipeg
Miines. Ltd., was held ait tlc miinîe, ncar Phllonix, on the 6th inst., when the
following officcrs were clected : President, John Dean, of Rossland ; vice-
president. C. 1. ltnter, of Plîcnix; secretary-treasuirer, Richard Plcws-muîan,
of Phrenix ; also W. W. Gibbs. of Portland, R. E. Plcwman anud F. W.
Baner. of RosslaInd. ad J. A. Mlorrin, of Phoenix.

CONCENTRATES.
Sr..vrîi Ax D ai INIusTaius Iî \'IERatosT -For a numlber of years

past the t'nited States Geological Survey has carried ons work in the slate
and mîarble districts of Vermnîat. Prof. T. Nelîou Dale, who is li charge of
this work for the Survet, preparel a very compIIîlete report on tie %l.tle bels
of Vermont anîd New Yurk a few ycars ago. This report was publishied in
thle aniniual rrport of the Director of tle Sirvey, and proved to lie of sunch
value anîd ilteret to quarrylimi and others that te elitioli was soonl ex-
haustedl. It is probable thaît a portion of this report will lie rel tlubsiiedl
early in 1904 ais part of a report on the saite m81distry of the Unitel Staites
Investigations of the îuarble deposits of Veriiont have also bren cairried on
by the Survey, and l'rofessor Dale is preparing i report on this subject.

Gold Coniissioners in British Columbia give notice that placer îining
claimîs lire helti over ais follows : Cariboo. froîî Novemiber ist to Jtuse ist,190.1. Kamloops. Aslicroft, Yale and Siilkamen, froînt November ist to
May ist.

ile I.C. / .- , pubsllued is 1.ondonî. Eigland, sublislhes the foilow-
ing in its issue of the i7th ilst. :- * Iuring the progress Of the Comuiission
whiclh has beei recenitly sitting at Dawson to inIvestigate the question of
hydrauulic concessions ins general, and lhatt granted to Mr. A. \. C. Tread-
goli in particular. lie is reported to have stated that if a clear title is givenIl
to himîu unlder the terms of his concession, over £Soo,ooo will lie expended in.
a waterworks sclemue for supplying the muinses. There appears to lie ail sm-
pression in the Vukoi that this muoney* will lie founld in London, but wVe mîîay
state that tlire is nut tt i leat pussibuttl that ail) such suit cauld be raised
lere for suchau object. We have litherto been tunlder the impression that
anty financial liacking MIr. Treadgold nay have obtained caisse from Chicago.
The results which have so far attended tie investisent of British capital in
the Klondike have iiot ben such as wvould enable evei one issuiig house of
repute to find une quarter of the stuni îmetioned for any comlession in that
country."

Spîeakinig of concessions of water righîts the following is taken fronî
S.Çnth African M1hinaei, a leading iniing paper publisheld in Jantshug,
S.A , in its issue of Septemlier 26th :-- li bis speech oi Saturday last fis
Excellency the Lieut-Governor hinîted at the policy of the Governmieut in
regard to water-rights le ainotinced that the Governmncut propose to in-
troduce ai ordinance vestiug the water of the principal streamls of the colony
ins the Government. Referenuce to the letter of the Registrar of litiinig
Riglhts, printed lereafter, will further elucidate the remarks of His Excel-
lency. Water-riglits und-r the present iniiing law are nost unsatisfactory.
The fees exactud for power riglhts are prohibitive and iniquitous, and are to
be abolislied. Cancellation of water-riglts is virtually impossible nunder the
existing law if the holder chooses to pose as a dog in e imanger A salut-
ary change proposed is hie remîoval of the restriction of the grant of a water
righut to the holider of a propcrly, developed digger's clain. Tiîs provision
has operated toward the creation of mnonuopoly, and the grant of water for
developuient purposes will be a relief. Water-rights arc. therefore, to lie
granted for a period in connection with lininmg riglts sbiject to proper
uses.,

The Moint Norgan mine, said to be Aistralia's oldest ani greatest gold
iiine. paid last vear $750o.oo in dividends. The anmal report for the fiscal
year shows the following figures regarding production : Ore treated, 262.8g
tons ; gold produced. 143,584 Ounces, whicil was 4.oJ4 oiunces less thaun tle
gold production of the previous twelve îîuontls. whenu:9 >66 leis tonnage
weas llillel. Tluc nidic ore treated durinîg lie y-ear weas fifty-two per cent.
The average returi fromt aIl of the ore dealt with during the year wias nîearly
Il ý dwvt., of the value of 45s. 6d , while ti cost Of mtlining and uTeatinig
avcraged 215.

Streami tin was discovered in Alaska last 3car, and ilow it is reportedl
that great ledges of tin ore have been foumnd at Cape Vork. on iehrinig Sea.
Niimerotus individual placer muinses are reported to have made small fortunes
durinîg the part sunmîer; two men, for exatuple. liaving takei tweity-two
tons of strcani titi froms claums along one of ite creeks in the Cape Vork
region. uising the crudest hand miethods. Hydratilic mnachincry will be
taken inito tht district nect season, whliuenî te exteu.t and value of the in de-
posits weill be ascertainied.

The history of the cyanide process is as follows : iln 13o6 it was known
tait gold weas soluble in potassiun s-anide In :SS4 Eloier publislied the
results of his investigations and gave his well-knon eqtation. Faraday
usetd thme soisit effect of cyande to redumce the thickness of gold films.
About iSS5 'Messrs. McArtlir and the Forrests of Glasgow coniienced their
investigations, and in î888 the cyanide proccss twas tried lu New Zealaintd
and proved to be a success. The year followtinmg the process wvas introdu . à
into South Airica for the purpose of treatient of tailings. It was a great
success. and the process las spread into cvery gold miîinug district. Be-
tween 1844 and îSS8 many experiments werc made to use uotassium cyauide
as a commercial solvent for gold but weithout success. The 31essrs. McAr-
thur and Forrest are entitled to the credit of the greatest imîîprnvenîemets in
metallurgy made during the last twcnty-five years.

'he anunouncemen contes frot Geruany that a Freichmain. Edward
Mollard, has reported to the state departmîieit the discovery of anmothier mnetal.
This ncv imietal is called scliun anîd is both lighter and stronger than aIlumini-
num. Its hardiess is not quite equal to iron, but is greater thain zinc. and
ils power of resistance ranks between iron and steel. The greatest advantage
o! tht iew metal is its cost of production. which is omly about one-twentieth
that of aluminmi. Sclium dots not corrode and is capable of a very biglh
polish. The forier quality is an important requisite in slip-building, wlile
the latter naikes the new metal exceptiornally suited for cooking utensils.

Richi gold field have been discovered about u6o miles west of the city of
Oaxaca, Mexico, and 122 niles from the town of Ejutla. The ore fouid is
said to assay up to $5o,ooo a ton. and so great is the excitement that cavalry
bas gone to guard the claims. The ledge is said to be a fiftceei feet ride.
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A itonster nugget of silver weighiig ilure thisan a ton, the largest single
piece of silver ore ever takein from t me ground, vil] be one of tIh features
tihat hie state of Idaho will disphyy ait the Si. Louis lxposition This is il-
teresting to British Columîbians, ils as imucli as the nugget cones fromli a mine
just across the border fron the richest silver district in Canada

lEfforts are being nade to still further develop the ianîganmese lre mniiîing
iidustry iii the Cau< asia district of Russia To this cid two large banks,
with the aultlority of the Giovenment, are about to establisli offices near the
muinses. for the purpose of muaking advanie- on ore and uindiertaking the sale
of the saile througli theil agents abroad.

E.stimiiates of the ironl ore area of the United States-made for the Wall
Street Journal Il the United States Geological Survey-place the total ai
S,ooo square nules. Of the aggregate it is estiitated 1tiht the I.ake Superior

area, couprisilmg at least 93 per cent. of the Besseuiier iron ore supply, in
cules not less than 9.000 square miles. and the total may be a litle mure
The total shiipnent of Lake Superior ores in 1902 was 27.571.121 tonts, of
wliich, the United States Ste, 1 Corporation 1,roducel 16,17.1,473 tois or 58.6
per cenît. of the whîole.

T.lire have been foiid oi the wvest aria of Quatsinîo Souid. Vancouver
Island, H.C., iimigense dCeposits of linitite and hog iron. I two prospectors
Messrs. Ilick aid Franik Thiese deposits were fund] laie lasIt year. aind for
variots reasois the find was kept secret. Considelable de elopient laving
receitlv been done on the property, the. efore assuiriig the owners that it is
in realty a riclh deposit of hîtunatite.

The Comlstock lode hal. produced $32,onao.oo ; the Cahtimet lias paid
$.80.8.cpn ii dividends ; thie .\nacoda. sold for $.oOo tu Ihe Roths-
chlils. paîd sitai .121101nut in d udends before the sale ; the O >:irio hîpaid
$:.o.0.0 ins dividends ; ithe llotest tk)e ha. paid $3.333 1in dividends e.:ery

ovrkîng di% iitlie L.t tel e.,r . the Grmute n in il venrs froin 1o
cents a share tu $75 anid p Iys .5. per celit iiidendsevery a linsiîîig
is iidecd a' fine buîsinjtess when %, in t it ricli -New Vork Pre..

During the slhtidownm at the liroken 1iii ilîtes. iin N. S W. .\st r.dia
-n accouit of the want of suilicient water causel by the long conîtinuedh
drotiglit, a biblns uier dr.ank ..o rninch cocculus. in'idicu-, aisil sugar aii the
local berr louses as to get delrnm tremens lie hal a imite to whomi lie
w.ent daily for sNi ipathy and threepences. l:inally this mate got tired of the
dlrnkard.s woes " Oi. .;o ani drowii vourself ' lie said. lotly " Great
Scott !' ças the reily ; . I iever thouglit of thalh ; and the alcolohlic nmîiner
rtuslhed açay ti find a suitable spot. Needless t say. lie was iiserabîly un-
suîccessful ;a ai lasit alvices lie wvas still uni oIso,,ming andl bOrr.owinilg

Lead Shipments of B.C.

Lea i sh1ipmlents i% iritish Columbia froll s 7 to l<y2 lis lusni V are re-

ported by '\Ir. Macpherson. 1.P.. for llurrard ta have beei as follows:-

rSS7 ............. 204.800 iS95 . 16..75 464
SS............ 67.500 1896 .. 2... .... 2.199.977

1839.. .. ...... i65%,îs'o 1'97.... ....... 38.9.li.35
îS9 o.. . ...... 1i. i89s .... .. 3.693,559
189 ....... ...... il. yi99 .. . . 2t.862 436
1892 .... ........ . 0O ..120 90 ........ . .. 63.358.62:
189; . . ... ... . 2.135.023 190s ....... . . .. .5: 582.906
i894. ..... . .... 5662.523 1902 . .. .... 22,3, .38:

Thîe consulptioi of lead in Canada duîring ti lest year mentioned
(1902) was aboit 2.1.oo->,Oo pouiinds.

A New Gold Dredge.

From a wrcsctrnl exclange camies the information tlit a new style of
gold dredge is bîeing luiit Iin Seattlc by tie Washington Iron Works and the
ltget Sound Machinery Depot f..r the usc of the Iiachmssans Gold Dredging

Co. of Pasadena. Cal., on streanus in the otint Ilaker District. State of
WVashiiigton. It is claimcl for the proposed dredger that ils construction
and operation is to be on lines cntirely new in subaqucous gold mining.
The following particulars mry be of inîterest to those of our readers engaged
in this branchi of thlc Canadian nining indtustry.

The mnechaismî of this dredge is unique, a coibination of the well-
knîownî chain bucket systei and a powerful direct-action pîinger puip.
The pumsup is espccially designed for puiping granunlar matter, and is the
invention of James Bewshcr, of this city. The chain buckets vill be oper-
atcd to bring the boulders and coarser gravel to the surface, where they arc
disposed of, while the fine sand, gravel and gold arc ahl takenî in through
the siction pipes and delivercd to tle sluice boxes on board the dredge. It
is clained for this pumîp that it will lift and carry gold in nîy foirmî in sus-
pension as easily as it pumps fine sand, and that it will save ail of the bed-
rock gold. practicall3 ail of whicl is now lost utnder the old mîethod of
bucket drcdginug. The tost interesting fcature in this ncw departure in
mcchanics is the fact that the granîular mlatter is passed through the chan-
bers of the pumîp without injury to the plungers or other vcaring parts. As
a dredging punip for ail purposes great efficiency is claiumed for it over the
centrifugal pattern nowe in general use.

Mica Properties for Sale
Address

GEO. S DAVISON
P.O. Box 1069 OTTAW'A. ONT.

POCSJN, PELOUBET & CO.

PUBLIC ACCOUNTANTS
NEW YORK - - - 20 Broad Street
CHICAGO - - - Marquette Building
ST. LOUIS - Chemical Building
BUTTE - - - Hennessy Building

Audits of Books and Accounts,
Systems of Bookkeeping or Costs.

Financial Examinations, Etc.

ASSAYERS SUPPLIES
CHEMICAL APPARATUS

Prospectors' Outfits Fine Chemicals
Miners' Outfits Heavy Chemicals

Corresponltime invited.
Prompt deliveries

The Chemists & Surgeons Supply Cg, .td,
CHAS. L. WALTERS iv yer, ith .yimi Sons) Manager

818 Dorchester St. MON T REAL..

Chemcaland

Assay Apparatus-
ZINC, CYANIDE and SULPHURIC ACID

FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.
THE ArniLTON-MERRITT PROSPECTOR'S OUTFITS ....

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

Hoskins' Gasoline Furnaces.
Kavalier's Bohemian Glassware.

Munktell's Swedish Filters.

OUR 1897 CATALOaIUE ON APPLICATION.

lylman, Sons & Conlpay
880, 882, 884 and 888 St. PAIUL STREET

MONTREAL.
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THE GARDNER

ELECTRIC ROCK DRIL
A Mechanical Drill Electrically driven.

It requires less Horse Power to operate
than Air or Steam.

No Pipes to install.

Highest possible efficiency.

Write for descriptive Pamphlets.

They will interest you.

THE . E. T. PRI GLE CO. LIMITED
ELECTRICAL APPARATUS AND SUPPLIES

BRANCH OFFICES: Head Office and Factory:

St. John, N.B. Toronto, Ont. MOÑTREAL, P.Q.

ADAMANTINE SHOES & DIES ALSD UHROME CAST STEEL
THE CAnEDA PATENT SELF-LOCKING CAM

TAPPETS, BOS3ES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mils.

These castings are extensively used in nll the finizg States and Territories throughout the World. Guaranteed
to prove better and cheaper than any otier- Orders solicited subject to above conditions. Wlen ordennig seud
sketch with exact dimensions. Send for Iilustrated Catalogue to

KETCHROME STrEEL WODRKS,
KETAVENUE KEAP•••« KET AVNUBTREESK -YN, N.Y., UJ.S..A- can.aa cam.ârio HOOPER STREETS. R CKLY N y U SI gadCrn

F. E. CANDA, Prosidont. C. J. CANDA, Vice-Prosident. F. MORA CANDA, Secretary. T. 1. JONES, Traasvrr.

Use Grease or O11 and Lunkenheimer Cups7te

TH-E LUNKENHEIMER, CO., Cincinnati, O. F& GR
Ncu ORK. 2 rts E I S

dD 5 i I s
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THE GRIFFIN
THREE ROLLER

..ORE MILL..
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 themselves as a crushing agent. The Griffin Three Roller Ore Mill is

therefore a Mill of great strength, and has few wearing parts. We construct these Mills,

with extreme care, using only the best of raw materials, which are most carefully worked

by men who are specialists as mill builders. We sell the Griffin Ore Mill on its determined

-nerits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

Bradley Pulverizer Co. MON,

FOR SALE

SILVER AMBER MICA PROPERTY
In Eastern Ontario. Has produced over 5,500 pounds of Thumb

Trimmed Mica up to 8 by io inches in size. Eleven feet of a vein of

pink calcite (pink lime). Terms and particulars on application.

F. E. LEUSHNER,
Room 12, Janes Bid., TORONTO, Canada.
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Are YOU Confronted with a
Difficult Ore-Separating Problem?

THE WETHERILL MAGNETIC SEPARATING PROCESS
May =br-ove thie Solutli'

· ·. ^AL. TO...

WETHERILL SEPARATING Co., 52 Broadway, New York

Manufacturing Agents for Canada, ROBERT GARDNER A SON, Montreal, P.Q.
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J. & J. TAYLOR
(TORONTO SAFE WORKS)

TORONTO, ONTARIO
MANUFACTURERS OF

Bankers' Steel Safes
Fireproof Safes

Jewellers' Safes
Vault Doors

Prison Work, &c. THIS CUT SHOWS SUITABLE SAFE
FOR MINING COMPANIES

IMPORTER OF

CARBONS AND BORTS
For Diamond Drills and all Mechanical Purposes

GOODS SENT SUBJECT TO APPROVAL 65 Nassau Street, NEW TORE, N.Y.

LAURIE ENGINE COMPANY
MONTREAL - - CANADA

IMPROVED
GORLISS.

SIMPLE

COMPOUND

VERTICAL

HORIZONTAL ENGINES
FOR ELECTRIC LIGHT and POWER PLANTS.
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C1,e -uLsomexer»
PULSOMETER ENGINEERING CO., Limited, READING, ENGLAND

1,000 TO 100,000 GALLONS PER HOUR
PUMPS ALMOST ANYTHING

NOISELESS. NOT AFFECTED BY WEATHER.
NO SKILLED LABOR REQUIRED.

MOST ECONOMICAL AND BEST MADE.
NO EXHAUST STEAM. SIMPLE. DURABLE.

PEACOCK BROTHERS SOLE CANADIAN REPRESENTATIVES

CANADA LIFE BLDG., MONTREAL

H SAFETY
_____ BOILER

MANUFACTURED BY

The Canadian Heine Safety Boiler Co.
TORONTO, ONT.

THE HEINE SAFETY BOILER-Made in units
of 100 to 500 h.p., and can be set in batteries of

any number. Suitable for Mines, Pulp Mills, Water
and Electric Installations, and large plants generally.
The best and most economical boiler made.

SPRINOHILL COALM
The Cumberland Railway & Coal Company

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

Head OIie : 107 ST. JAMES STREET, lONTREAL
Address: P. O. BOX 396.

COMBINED IHEODOLITE AND
MINING 9DIAL

Ruik Leveling Head.
Reain g 0

p and down.

GUN METAL - Price £25.
CODE WORD - AtaViSM.

AiLuMINIUM - Price £30.
CODE WORD - - - AtaXy.

Stanley's Patent Mine
Staff, 6 feet, C -sing to
20 inches, very port-
able................£2 5s.
CODE WORD - - Element.

Mathematical, Drawing, and Surveying Instruments
Of every description, of the highest Quality and Finish, at

the niost inoderate Prices.

SPECIALTY FOR MININC SURVEY INSTRUMENTS.

PRicE LIST, POST FREE.

Address-W. F. STANLEY & CO. Ltd.
CREAT TURNSTILE, NOLBORN, LONDON, W.C., ENC.

Telegrams-" TU RNSTILE, LONDON.

Gold Medals, Inventions Exhibitions, 1885, and Mining Exhibition, 189o.
m
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THE

"AUSTIN"
IS THE ONLY

AUTOMATICALLY

LUBRICATED

CRUSHER

ON THE MARKET

AND EMBODIES

MANYOTHER

SPECIAL

PATENTED

IMPROVEMENTS.

THE

"AUSTIN"
RANGES IN

CAPACITY PROM

40 TO 2,000 TONS

PER DAY

AND ISTHE

MOST DURABLE

AND

EFFICIENT

CRUSHER FOR

MINE OPERATORS

CRUSHERS
ELEVATORS, SCREENS, ETC.

W. H. C. MUSSEN & Co.
763-765 Craig St.

I.

MONTREAL

Canadian Minin Institute
INCORPORATED BY ACT OF PARLIAMENT 1898

AIMS AND OBJECTS.

(A) To promote the Arts and Sciences connected with the economical
production of valuable minerals and metals, by means of meetings for the
reading and discussion of technical papers, and the subsequent distribution
of such information as may be gained through the medium of publications.

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

(C) To take concerted action upon such matters as effect 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.

Members yearly subscription...................$Io oo

Student Members do

Vol.
Vol.
Vol.
Vol.
Vol.
Vol.

PUBLICATIONS.

1, 1898, 66 pp., out of print.
II, 1899, 285 pp., bound red cloth.
III, 1900, 270pp., ""
IV, 1901, 333 pp.,
V, 1902, 700 pp.,
VI, 1903, 6o0 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 quali-
fication or restrictions.

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

B. T. A. BELL, Secrotary,
Orme's Hall, Ottawa

EIGHTH MONTHIY DIVIDEND, Feb. 15th
WILL BE PAiD BV THE

( O 0/ California-Nevada Mining Co.
/0 PER ANNUM GUARANTEED
on Par Value of Stock when Mill is completed.

PRESENT DIVIDEND i PER CENT. PER MONTH ON PAR VALUE UNTIL
MILL IS COMPLETED.

$20,000,000 BLOCKED OUT A 200-TON PER DAY PLANT
READY FOR TRE MILL and the CONTRACTED FOR and will be
Hoodlun Claim, which adjoins the in full operation not later than
Old Victor Mine, yet to figure on. April Ist, 1903.

PRESENT PRICE $1.00 PER SHARE. Fully paid and non-assessable.
Do not fail to investigate this proposition, for the more you investigate the more
stock voit will want. Write for prospectus.

W. H. BALDWIN & CO., Brokers and Financial Agents "a "Do 55 OLC

REFERENCE-Bradstreet's and Don's Agencies; State Bank and Trust Company,

Los Angelos, Cal.; any mining journal of the state or pronintent mining men.

Canada Atlantic Ry.
THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.
ITRAINS DAILY

EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

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

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston
And ali NEW ENGLAND POINTS

Through Buffet Sleeping Cars between Ottawa and Ie York
Baggae checked to all points and passed by custcms in transit.

For tickets, time tables and information, apply to nearest ticket

agent of this company or connecting lines.

E. J. CHAMBERLIN, C. J. SMITH,
General Manager. Gen. Traffic Manager.

W. P. HINTON, J. E. WALSH,
Gen'1 Passenger Agent. Asa. Gen. Passenger Agt.

...................... 2 oo



THE CANADIAN MINING REVIEW.

D)OMINION OR CANADA
SYNOPSIS OF REGULATIONS

For Disposai of Minerais on Dominion I ands in Manitoba, the North-

West Territories, and the Yukon Territory.

COAL.

Coal lands may bc purchased at $zo.oo per acre for soft coal, and $2o.oo
for anthracite. Not morè than 320 acres can be acquired by one individual or
conpany. Royalty at such rate as may from time to time be specified by
Order-in-Council shall be collected on the gross output.

QUARTZ.

Persons of eighteen 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 exceed-
ing five, upon payment in advance of $io.oo per annum for an individual, and
from $50.oo to $roo.oo per annum for a company, according to capital.

A Free Miner having discovered mineral in place may locate a claim
1500 X 1oo feet by marking out the same with two legal posts, bearing location
notices, one at each end of the line of the Iode or vein.

The claim shall be recorded within fifteen days if located within ten miles
of a Mining Recorder's Office, one additional day allowed for every additional
ten miles or fraction. The fee for recording a claim is $5.oo.

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

Permission may be granted by the Minister of the Interior to locate claims
containing iron and mica, also copper in the Yukon Te -ritory, of an area not
exceeding r6c acres.

The patent for a mining location shall provide for the payment of royalty
on the sales not exceeding five per cent.

PLACER MINING, MANITOBA AND THE N.W.T., EXCEPTING THE
YUKON TERRITORY.

Placer mining claims generally are ioo feet square; entry fee, $5.oo,
renewable yearly. On the North Saskatchewan River claims are either bar
or bench, the former being oo 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 r,ooo feet. Where steam power is used,
claims zoo 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 ot
wenty years, renewable in the discretion of the Minister of the Interior.

The lessee's right is 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 tor bar diggings or bench claims, except on the
Saskatchewan River, where the lessee may dredge to high water mark on
..ach 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 ob-
tained more than one lease one dredge for each fifteen miles or fraction is
sufficient. Rental $io.oo per annum for each mile of river leased. Royalty at
the rate of two and a half per cent., collected on the output after it exceeds
$1o,ooo.oo.

DREDGING IN THE YUKON TERRITORY.

Six leases of five miles each may be granted to a free miner for a term of
twenty years, also renewable.

The lessee's right is confined to the submerged bed or bars in the rivers
below low water mark, that boundary to be fixed by its position or the îst
day of August in the year of the date of the lease.

The lessee shall have one dredge in operation within two years from the
date of the lease, and one dredge for each five miles within six years from
such date. Rental, $roo.oo per mile for first year, and $io.oo per mile for
each subsequent year. Royalty ten per cent on the output in excess of
$ 15,000.00.

PLACER MINING IN THE YUKON TERRITORY.

Creek, Gulch, River, and Hill claims shall not exceed 250 feet in length,
measured on the base line or general direction of the creek or gulch, the
width being from i,ooo to 2,ooo feet. All other Placer claims shall be 250 feet
square.

Claims are marked by two legal posts, one at each end bearing notices.
Entry must be obtained within ten days if the claim is within ten miles of
Mining Recorder's office. One extra day allowed for each additional ten
miles or fraction.

The person or company staking a claim must hold a Free Miner's cer-
tificate.

The discoverer of a new mine is entitled to a claim r,ooo feet in length,
and if the party consists of two, i,5oo feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee $i5.oo. Royalty at the rate of 214 per cent. on the value of the
gold shipped from the Territory to be paid to the Comptroller.

No Free Miner shall receive a grant of more than one mining claim on
each separate river, creek, or gulch, but the same miner may hold any num-
ber of claims by purchase, and Free Miners may work their claims in partner-
ship, by filing notice and paying fee of $2.oo. A claim may be 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 to the value of at least $200.00,
or in lieu oi work payment may be made to the Mining Recorder each year
for the first three years of $200.oo, and after that $400.oo for each year.

A certificate that work has been done or fee paid must be obtained each
year; if not, the claim shall be deemed to be abandoned, and open to occupa-
tion and entry by a Free Miner.

The boundaries of a claim may be defined absolutely by having a survey
made, and publishing notices in the Yukon Official Gazette.

HYDRAULIC MINING, YUKON TERRITORY.

Locations suitable for hydraulic mining, having a frontage of from one to
five miles, and a depth of one mile or more, may be leased ror twenty years,
provided the ground has been prospected by the applicant or his agent; is
found to be unsuitable for placer mining; and does not include within its
boundaries any mining claims already granted. A rental of $15o.oo for each
mile of frontage, at the rate of 2X per cent. on the value of the gold shipped
from the Territory. Operations must be commenced within one year from the
date of the lease, and not less than $5,ooo.oo must be expended annually.
The lease excludes all base metals, quartz, and coal, and provides for the
withdrawal of unoperated land for agricultural or building purposes.

PETROLEUM.

All unappropriated Dominion Lands shall, after the first of July, 19oi, be
open to prospecting for petroleum. Should the prospector discover oil in
paying quantities he may acquire 64o acres of available land, including and
surrounding his discovery, at the rate of $î.oo an acre, subject to rovalty at
such rate as may be specified by Order in Council

JAMES A. SMART,
Deputy of the Minister of the Interior.qth Dec., 1901.
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PROVINCE of QUEBEC
The attention of Miners and Capitalists in the United States

and in Europe is invited to the

GREAT MINERAL
Open for investment inithe Province of Quebec.

IGold, 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:-
i. In unsurveyed territory (a) the first class contains 4oo acres, (b)

the second, 200 acres, and (c) the third, 1oo acres.
2. In surveyed townships the three classes respectively comprise

one, two and four lots.
All lands supposed to contain mines or ores belonging to the

Crowan may be acquired from the Commissioner of Colonization 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 4oo acres in
superficies can be made by the Commissioner to the same person. The
Governor-in-Council may, however, grant a larger extent of territory up
to 1,ooo acres under special circumstances.

The rates charged and to be paid in full at the time of the pur-
chase are $5 and $1o per acre for mining lands containing the superior
metals*; the first named price being for lands situated more than 12
miles aud 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 conces-
sions for the mining of superior metals, the purchaser has the right to~
mine for all metals found therein ; in concessions for the mlning of the
inferior*metals, those only may be mined for.

*The superior inetais include tbe ores of gold, silvýer, lead, copper, nickel, graphite, asbestos,
mica, and phosphate cf lime. The words inferior metals include ail oth-er minerais and ores.

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

(b) Licenses may be obtained from the Commissioner on the fol-
lowing terms :-Application for an exploration and prospecting license,
if the mine is on private land, $2 for every 100 acres or fraction or
1oo ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for
every ioo acres, and (2) in unsurveyed territory, $5 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

Licenses for mining are of two kinds : Private lands licenses where
the mining rights belong to the Crown, and public lands licenses.
These licenses are granted on payment of a fee ot $5 and an annual
rental 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 th mine of the mineral extracted after deducting the cost of
mining it.

The fullest information will be cheerfully given on application to

THE MINISTER OF LANDS, MINES AND FISHERIES,
PARLIAMENT BUILDINGS, QUEBEC, P. Q.

TERRITORY
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Ontario's
Mining

Lands..
HE Crown domain of the Province of Ontario contains an area of

over roo,ooo,ooo acres, a large part of which is comprised in
geological formations known to carry valuable minerals and ex-

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

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

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

. tario are believed to be the most extensive in existence.
The output of iron, copper and nickel in 19oo was much beyond

that of any previous year, and large developments in these industries
are now going on.

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

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

The climate is unsurpassed, wood and water are plentiful, and in
the summer season the prospector can go almost anywhere in a canoe.
The Canadian Pacific Railway runs through the entire mineral belt.

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

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

THOS. W. GIBSON,
Director Bureau of Mines,

Toronto, Ontario.
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PROVINCE OF NOVA SCOTIA.

leases for Mines of Gold, Silver, Coal, iron, Copper, Lead,Tin

PRECIOUS STONES.

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

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

Licenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any number of areas are granted for a
term of 4o years at $2.oo per area. Theseleases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 5o cents
anuually for each area contained in the lease it becomes non-forfeitable if
the labor be not performed.

Uense are issued to owners of quartz crushing mills who are required

to pay Royalty on all the Gold they eztract at the rate of two per cent. e.
smelted Gold valued at $î9 an ounce, and on smelted Gold valued at $18 an
ounce.

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day fromi zo a.m. to
4 p.m., except Saturday, when the hours are from 1o to i. Licenses are
issued in the order of application according to priority. If a person dis-
covers Gold in any part of the Province, he may stake out the boundaries of
the areas he desires to obtain, and this gives him one week and twenty-four
hours for every .5 miles from Halifax in which to make application at the
Department for bis ground.

MINES OTHER THAN GOLD AND SILVER.
Licenses 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 firet year ls 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 acquired promptly either by arrangement with the owner
or by arbitration al land required for their mining works.

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

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, 1o cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from 10 to 4o miles, and embraces an area of over three
thousand miles, and is traversed by good roads and accessible at all points
by water. Coal is known in the Counties of Cumberland, Colchester, Pictou
and Antigonish, and at numerous points in the Island of Cape Breton. The
ores of Iron, Copper, etc., are met at numerous points, and are being rapidly
secured by miners and investors.

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

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

HALIFAX, NOVA SCOTIA.



CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.
CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Seotland
MANUFACTURERS 0F

WIRE ROPES or Collieres, 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 ourP Winding, Haulage and Crane Ropes.

Illustration of 3ý4/" diar. SpecýaI Improved Patent Steel Wire Rope, 1760 yards long, supplied to Daizeil Colliery, Motherwell, Scot. ,
which ran two yrars and 8 months, shewing condition when taken ofi. Previous rope from another maker lasted it year and 9 months

TELEGRAMS-" Ropery Rutherglen." A B C, A I and Lieber's Codes uaed.

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

Drummond, MoCall & Co., MontPeal.
John Burns, Vancouver, B. C.

Drummond McCall & Co.
IRON, STEEL and GENERAL METAL MERCHANTS

CENERAL SALES ACENTS

Algoma Steel Co. Ltd., Sault Ste. Marie, Ont.
AND IMPORTERS OP

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

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

Wire Rope. Snow Steam Pumps. Tool Steel.

Genoraol Ocos; CANADA LIFE tUILDING
I

Montreal Pipe Foundry Co.
Llmlted

MANUFACTURERS 0F

CAST IRON 2E Z M
WATER AND CAS

and other Water Works Supplie@.

"LUDLOW" VALVES & HYDRANTS

CENERAL OFFICES

OQa4aa ,ife Zuildin~g - XQNTRLEAL.

PIG
- KONTILEAL.

IRON...
80. 1. F." Oharceal Plg1rn, also

"Midland " Foundry Coke Pig Iron
MANUFACTURED BY

CANADA RON FURNACE COMPANY, LIMITED
Plantsat{ RDMOR ONg QUE, and

MDAD,-ONT.

-ENERAL OrioES

CANADA LIFE DUILDINC, MONTREAL.

Geo. E. »rummond, Managlng Director and Treasurer.



THE Oivi iON WIRE ROPE 00.
MONTREAL,

Manufacturers of " LANG'S PATENT WIRE ROPES

FORCOLLIERY AND GENERAL
MINING PURPOSES.

ALSO BEST STEEL WIRE:
FOR ALL PURPOSES.

ROPES

SOMETHINC
NEW...

SOMETHINC
TO LAST...

The Wearing Surface Of Eomp.
Tho Fleuaart or anna.

UNEZCELLED

The Strength of Wiro.

?OZ TRAN XISSION AND PILE DIVTNG PUIWOUS

BRANCH OFFICES: Vancouver, B.C.
Rossland, B.C.

Winnipeg, man.
Troronto, ont.

Ottawa4 Ont.
Halifax, N.S.

CATALOGUE ON
APPLICATION@-

MINING AND CONTRACTORS' RAILS
RELAYING RAILS 30 ibm-, 45 121,9563Ib-.- 66

IM MEDIATE

Ibo. per Yard

SHUI~MENT.

LIGHT MINING RAILS'
25Itbs., 30 Ibo., per Yard

STOCK.

ORE
AND

..Mlning Cars..

WHEELBARROWS ü.

SPECIAL ORE BARROWS
ChargIng Barrows

PIGU, UOYELS, HAMIERS, TOOLS, ETc., ETC.

Barrett Jacks. Car Movers.
ENGLISH OCTAGON DRILL' SEEL UNIE IN

OJas: E SI, JAMES St., MONTREAL

LIMITED
CAN.

. ae

12 Ibs., 18 Ib.,

..IN

D m 1 10 D ÌABLE


