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RUBBER GOODS FOR MINING PURPOSES..

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

..MANUFACTURED BY..

THE GUTTA PERCHA & RUBBER MFG. 0. OF TORONTO, Limited

~ LIDGERWOOD ENGINES

SPECIALLY BUILT TO MEET THE VARIOUS REQUIREMENTS
IN MINES AND QUARRIES FOR

- HOISTING OR WINDING

Locke-Mlller System of Cableways

MANUFACTURED IN CANADA BY

THE JAMES COOPER MANFG. CO. lelted

James Straet MONTR EAL.
E
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FRIEI] KRUPP AKTIENGESELLSCHAFT GRUSUNWERK’-

Magdeburg—Buckau (Germany):

MINING MACHINERY

ORE CRUSHING: ' AMALCAMATION : ‘
Stone Breakers of specially strong construc- Amalgamation Tables and Pans, Larslo’s GolMd &
tion, Roller Mills, Chilian Mills. Amalgamators, Settlers, etc.

BALL MILLS SEPARATION and CONCENTRATION : .
for dry and wet crushing, mere than 1,8¢0 at Separators, Exhaustors, Hydraulic Classifiers,

work, Percussion Tables, Jiggers, Rotating Round

STAMP BATTERIES Tables.

Shoes and Dies of Krupp’s Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant

a, For treating by the Wet Method with Stamp Batteries, Amalgamation and Coacentration.
b. For Dry Crushing by Ball Mills Dust Extraction, and Leaching.

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

For Canada: JAS. W. PYKE & Co,, Merchants Bank Building, MONTREAL. )

Age htS‘ =  For the United States : THOS. pnosssn & SON, 15 Gold Street, NEW YORK.
®  For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For South Africa: UNITED ENGINEERING CO., Ltd., P.O, Box 1082, Joaannesauas. S.A.R.

R Al L JOHN ), GARTSHORE, 83 Front Strost West

mn«nnnon«o“»on

000000000003 00000000000000006

Opposite Queen's Hotel TORONTO ONT

retmmemsmene o MINING EQUIPMENT, Etc.
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 ftarther information ¢

The Wm. Hamilton Mnfg. Co. Limited

Peterborough Ont.




Baldwin-Westinghouse

Electric Locomotives for Mine Haulage

100 H.P. Blectric 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.

CGHEO  QF e

Mg 251
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HADFIELD’S
PATENT
1331S
dSANVONYIA

LAWY PEACOCK BROTHERS, Canada L Biling, NOVTREAL
THOS. FIRTH & SONS, Ltd., Sheffield,
Tool Steel and Rock Drill Steel]

ALWAYS CARRIED IN STOCK.

MR, CANS, TAPPETS, BOSSES, ROLL
) SHELLS, CRUSHER PLATES. @

g 10ES AND DIES, e
H. W. DeCOURTENAY & CO.

86 and 88 McGILL STREET

* Agents for Canada.

MONTREAL..
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SOLE BUILDERS OF

Gates Rock and Ore Breakers

A
—

New Features

IN

Construction

OF

Great
Importance

TO

Crusher Users

SAVES 2() PER CENT

Complete Crushing Plants Designed and Equipped
Our 25 Years’ Experience is at Your Service
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. SUCCESSOR ‘TO
e e

EXTENSIVE BUILDERS OF

MINE PUMPS

We are sole builders of the Riedler po

. sitively 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 ump 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 moderate depth of water,

This engine was built for the Alaska United Gold Mining Co., Alaska, and has been doing excellent service since
installed in 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 BENNETT FUSE
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The Popular Fuse Throughout the Dominion

SOLE MANUFACTURERS

WM. BENNETT SONS & Co.

ROSKEAR SAFETY FUSE WORKS
Camborne, Cornwall, England.

AGENTS IN CANADA:
J. H. ASHDOWN, Winnipeg, Man. MECHANICS SUPPLY CO., Quebec.
CAVERHILL, LEARMONT & CO., St. Peters St., Montreal. WM. STAIRS, SON & MORROW, Halifax, N.S.
ROWLAND MACHIN, General Agent, Yates Street, Victoria, B.C.

IMPROVED NEEDLE LUBRICATORS.

On a PATENT PNEUMATIC and SELF-
=, ACTING PRINCIPLE,

IN GLASS

. INSTRUCTIONS for FITTING and ADVANTAGES

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

1st.—Free working of the machinery by perfect lubrication.
2nd.—A saving of more than 75 per cent. in oil.
3rd.—Corresponding economy in steam-power and coals.

4th.—Cleanliness, and consequent saving in labor, engineers’
stores, etc.

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

WRITE FOR PRICES TO

e — THE HAMILTON BRASS
s ounasem mmar oumus cea. MUFOx 604y Limited,

No Moisture, No Scale. Saves Cost Quickly. HAM'LTON. ONT.
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INGERSOLL - SERGEANT
MACHINERY

Rock Drills
_A.lI' Compressors
| Coal Cutters

The |=S COAL CUTTER H 4

Is 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 economlcally it makes the most of every pound
of pressure in the pipe line

BUILT FOR USE IN CANADA

THE JAMES COOPER M'F'G CO. Limited

299 ST. JAMES STREET MONTR EAL, Que.
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WALKER BROTHERS

WIGAN, ENGLAND

AIR COMPRESSORS

AGGREGATE POWER AT WORK, ABOUT 550 IN NUMBER, EXCEEDS 250,000 H.P.
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WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS
ORIGINALLY CONSTRUOTED BY OTHER MAKERS.

RIO TINTO COMPANY

We have received permission to state that tests made by the officials of the *“ RIO TINTO COMPANY”
during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their MIRES

- 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 BLACKWALL TUNNEL=———

Por the construction of the Tunnel, Six Air-Compressing Engines were crected. The largest Twu Pairs of Compound Engines, waie 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 :—
S PEARSON & SON, CONTRACTORS. BrackwaLL TunneL Works, East Greenwicn, S.E.
Messks. WALKER BROTHERS, PacerizLp lxouwonxs, WiGan. May zoth, 1897,

Dxar Sirs,—We are pleased to confirm what we told you verbally the other day, vis: that we ider the Air Cylinders and Valves of your Compressors to be the best for such
work as we have been carrying out on the above Contract.

One ngines ran for alm ear without sto lng and it gives us great pleasure to thus testify to the ood ualities of the plant which
we purchased from ot yo“ E ost & ¥ We ue,p , Yours taithfully. FSlgned) pro S. PEARSON § E. W. ’H

PEACOCK BROTHERS &reve™ 44 Canada Life Building, MONTREAL
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J. Bertram & Sons
Canada Tool Works,

DUNDAS, ONT.
Bullders of lron

¢ ¢« « « WORKING MACHINERY

REPAIR SHOP, MACHINE SHOP,
BOILER SHOPS,
CAR SHOPS,

SHIP YARDS
ENGINE WORKS,
FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.
OUR LINR OF

MACHINE TooOLS

WILL SUPPLY A SHOP COMPLETE.

MONTREAL
... STORE:

321 St. JAMES STREET.

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

‘Pull Information obtaimed at the Above Addresses. Write for Prices.

LONDON NEW YORE PARIS

J. BASZANGER & CO.

108 FULTON ST., NEW YORK, N.Y., U.S.A.
IMPORTERS OF

CA R Bo N s (BLACK DIAMONDS)

ano BORTZ

For Diamond Drills and all Mechanical Purposes.

Finest Quality and Shapes at Lowest Prices.

Groods Sennt o A pprxowval.
WORN OUT CARBONS AND FRAGMENTS BOUGHT.

000000000000 000

0000000000000 00000000 00600

mow
000000000000 000000000000000000000000000000000000 000000000000 000 000

DIAMOND DRILLS

They remove solid cores through rock.

They furnish the cheapest-

i1

known method of prospecting.

SEND FOR OUR DIAMOND DRILL CATALOGUE.

000000000000

STANDARD DIAMOND DRILL GO

431-5 STOCK EXCHANGE BUILDING, CHICAGO, U.S. A.
! mmmmm&mmmmnmommmmmmm“““mmm' !
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The capacity of our Drills is from 350 feet to 6000 feet. {
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NOVA SCOTIA STEEL & COAL (0. Lta.

PROPRIETORS, MINERS AND
SHIPPERS OF - - -

.Sydney Mines Bitummous Goal..

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

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bewvelled Steel Screen Bars, Forged Steel
Stamper Shoes amd Dies, Blued Machinery Steel 35 to 1" Diameter, Steel Tub Axles
Cut to Length, Crow Bar Steel, Wedge Steel, Hommer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 58 to 5’
true to 30 Part of One Inch.

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

Made in all capacities, for Hand or
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.

"ROCK DRILL
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DRUMMOND GOAL

$: LLJ'LJLIA..
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The Standard of Excellence

in Bituminous Coal and Coke

2.3 2ol oeoBo ol ool
Lt 20 2 2 2 1 o 2y b 0 2x 2

1 for Blast Furnaces, Foundries,

Manufacturing and Domestic

2o Boodio oo oo olo oo BoecBoole Buod
£ 20 2 2 )

.
' TTT T

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

- COLLIERIES AT WESTVILLE, NOVA SCOTIA.

2 .22 2.
b 20 0 2 e 2t )

..............
L2002 2 2 M 2 2 e e 2 M 2 2 M Jc M 2 e e 2 2 M 2 M Mt 2 2 M 2 i 2 2 2 2 e 2 e 2 2 2 e M 2 Jc M M 20¢ 2 2 2 e 20¢ 20 2 3¢ 20 b 20 2 )

RELIABLE, UNIFORM and STRIGTLY HIGH GRADE

Shipped from Pictou Harbour, Halifax, and all Points
on Intercolonial Railway and Connections by the

Intercolonial Goal Mining Cn. Linites

AGENTS :

Hugh D. MacKenzie, Halifax.

Chas. W. lves, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

Head Office. MONTREAL, Que.

JAS. P. CLEGHORN, CHARLES FERGIE, D. FORBES ANGUS

President. Vice-Pres. & General Manager. Seeretury.'rrmnm
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B ICOAL H N
UOMINION GOAL GOMPANY, LIMITED

Glace Bay, C.B. Canada

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

Yearly Output 3,000,000 Tons.

L e S e

International Shipping Plers of the Dominion Coal Co. Limited, at Sydney, O.B.

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

Bunixex» Coal

The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch. Special
attention given to prompt loading. Steamers of any size are bunkered without detention.
By improved screening appliances, lump coal for domestic trade is supplied, of superior quality.

ALEXANDER DICK, General Sales Agent, GLACE BAY, C.B.

KINGMAN & CO., 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 & CO., Agents, St. Johns, Nfld.



xiv THE .CANADIAN MINING REVIEW.

Coal Cuttlng'
Hauling
Drilling
Screening
Crushing
Dredging
Elevating
Conveying
Coal Washing
Power
Transmission

Electric and Compressed Air Rubbe.r Belt Conveyors
Chain Coal Cutters Spiral Conveyors
Cable Gonveyors

Electric and Storage Battery

Locomotives Screens Crushers
Elevator Buckets
Coal and Rock Drills Boots and Bolts
Generators Dump Cars
Mine Supplies Chains—all styles
Sprocket Wheels

Mine Pumps and Fans, &c.

Coal Washers, &ec.

Catalogue No. 72

e

Elevating-Conveying

BEST ROCK DRILL IN THE Machinery
MARKET

May we send you a copy ?

CoAL CUTTERS

ELECTRIC MINE LOCOMOTIVES

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

Catalogue No. 19 describing
these is yours for the asking

o v

JEFFREY 16A ELECTRIC CHAIN COAL CUTTER.

~—————— ADDRESS

THE JEFFREY MFG. CO., Columbus, Ohio, U.S.A.

Montreal Representatives—WILLIAMS & WATSON Toronto Representatlves—A. R. WILLIAMS MACHINERY CO.
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THE BAB‘COCK & WILCOX

WATER TUBE

STEAM. ..
BOILER. .

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.

BABCOCK & WILCOX LIMITED, ANS BUILDERS.

HEAD OFFICE r-'on CANADA :
NEW YORK LIFE INSURANCE COMPANY’S BUILDING, 1l PLACE D’ARMES, MONTREAL.

THE JOHN McDOUGALL

Caledonian Iron Works Co. Limited

MONTREAT. Que.

BOILER

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

GENERAL AGENTS

noanaoaror. WORTHINGTON Pumps

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

TANKS AND
WROUGHT IRON
WORK . . . .




xvi THE CANADIAN MINING REVIEW,

Electric Blasting. Apparatus.

Adapted for Firing all kinds of Explosives used in Blasting.

Victor Electric Platinum Fuses.

Superior to all others for exploding any make of dynamite or blasting powder.

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

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

and mining works.
Victor Blasting Machine.
Fires 5 to 8 holes ; weighs 15 1bs., adapted for prospecting, etc.

nsulated Wires and Tapes, » Blasting Caps, Fuse, Etc.

JAMES MAGBETH & CO., 128 Maiden Lane, New York, U.S.A, S5osen

ONLY BY

Hamilton Powder Company

Manufacturers of Explosives

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

“w  DYNAMITE AND EXPLOSIVES "o

. Manufacturers and Dealers in. ..

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, c.
cvzzc.. - ONTARIO POWDER CO. Limited ™ ™™o o,

Iron and Steel Structures for Collieries,
Metal Mines and Smelting Works.

Steel Bridges for Railways and Highways,  Steel Piers and Trestles.  Steel Water
Towers and Tanks.  Steel Roofs, Girders, Beams, Columns, for Buildings.
A TARGE S1Tooa O

ROLLED STEEL BEAMS, JOISTS, Gl GiRDERS CHRNNELS, HNGLES TEES, L BARS AND PLATES

ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET .
Tables, giving Stzes and Strength of Rolled Beams, on application, Post Office Address, - MONTREAL.

Dominion Bridge Co., Ltd., s oo

MILL AND MINING MACHINERY

Shafting, Pulleys, Gearing, Hangers, Bollers, Engines, Steam.
Pumps, Chilled Car Wheels and Car Castings. Brass and Iron
Castings of Every Description. Light and Heavy Forgings.

ALEX. FLECK'5.'OTTAWA
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Combines the Best Qualities
of Other Boilers.

e " &
L I 7 1 M L A A S i 8 A

[ 4
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 = WILLIAM MCcKAY WATSON JACK & COMPANY
. 19 McKenzlie Crescent, Toronto. 7 St. Helen Street, Montreal.
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anadian Pacifc Railway

IS THE MOST DIRECT ROUTE
TO THE

Great Mining
Regions

F

British Columbia, the
Yukon and Alaska.

DAILY
SERVICE
BETWEEN »
—THE—

ATLANTIC
AND
PACIFIC
COAST

THROUGHOUT
THE YEAR

First-class Sleeping and Dining Cars attached to all 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.

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

C. E. E. USHER, C. E. McPHERSON,

General Passenger Agent, General Passenger Agent,
Eastern Lines, Western Lines,
MONTREAL. WINNIPEG, Man.

ROBERT KERR,

Passenger Traffic Manager,
MONTREAL.

SCHOOL o MINING:

Practical Science Faculty of
Queen’s University

Kingstbn, Ontario.

[ B = o = = J

THE FOLLOWING COURSES ARE OFFERED

1. THREE YEARS’ COURSE FOR A DIPLOMA IN
(@) Mining Engineering.
(b) Analytical Chemistry and Assaying.
2. Four YEARS' CoURSE FOR A DEGREE B.Sc. IN
Grour I
(@) Mining Engineering.
(b) Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(d) Chemical Engineering,
Group II.
(¢) Civil Engineering,
(f). Mechanical Engineering.
(g9) Electrical Engineering.
Group IIL
(k) Biology and Public Health.

3. COURSES IN CHEMISTRY, MINERALOGY AND GEOLOGY

for degrees of Bachelor of Arts (B.A.) and Master of
Arts (M.A)

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

4. PosT-GRADUATE COURSE FOR THE DEGREE OF
Doctor of Science (D.Se.)
For further information see the Calendar of Queen’s University.

Next Session begins
! Sept. 30th, 1903.

MATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER I6TH.

THE SCHOOL is provided with well equipped laboratories for

the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. It has also a well equipped
Mechanical Laboratory. The Engineering Building will be ready
for occupation 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,

For Calendar of the School and
further information, apply to

The Seceetary, School of Mining, Kingston, Ont.
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LOBNITZ @OLD DREDGERS ARB

AT WORK IX BRITISH NORTH

AND SOUTH AMERICA. APRICA:
WBIA, &0

Telegraphioc Address: .
LOBNITE, RENFPREW Al Code used.

“ NOT AN EXPERIMENT: IN GENERAL USE THROUGHOUT THE WORLD”

The New Jackson Hand Power Rock I]n

Handled and operated by ONE MAN will accompllsh work of THREE MEN drilling with Bits and Hammers.-

WILL WORK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,

It Saves Labor,

Write for Catalogue. lt Saves Money'
JOHNSON WILLATS & CO. Sales Agent, 192 King St. West, Toronto, Ont.
S h | Uf P tlca SCIE“CB Tnmmn T e o D e Y e rromince of
IO T s g pe
AFFILIATED '1‘0 THE UNIVERSITY OF TORONTO.

3—MECHANICAL & ELECTRICAL ENGINEERING
4+—ARCHITECTURE

5—ANALYTICAL ano 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 :

1—CHEMICAL  3—MILLING  6—ELECTRICAL
s—ASSAYING 4—STEAM 7—TESTING
. s—METROLOGICAL

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

FOR FULL INFORMATIOQ SEE CALENDAR.

L B. STEWART. Secretary.

THE BUCYRUS COMPANY

SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDGES.

PLACER MINING MACHINERY OF THE ELEVATOR BUCKET TYPE.
RAILROAD WRECKING CARS AND PILE DRIVERS. CENTRIFUGAL DREDGING PUMPS,
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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

NITRATE OF SODA.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

Oak Leather Belting .......
Hydraulic and Mechanical Leather

MONTREAL and
TORONTO.

NICKEL

The
Canadian Copper
Company

74 BROADWAY

NEW YORK

KING BROTHERS

15 Bell’'s Lane
- QUEBEC.

Lumber
Asbestos
Chromic Iron

Mills at River Ouelle, Lyster, Kingsburg,
Pabos, Cedar Hall.

ASBESTOS—Crude, Fibreized and Paper
Stock Hampden Mine, Thettord.

CHROMIC IRON MINE—Black Lake.

L. VOGELSTEIN
9o-g6 WALI, STREET, NEW YORK

REPRESENTING
ARON HIRSCH & SOHN

Halberstadt, Germagy

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

Copper]and Brass Rolling and Tubing Mills in Europe.

AGENTS OF THE

DELAMAR CoOPPER REFINING WORKS
Carteret, N.J.

IN PRESS
13th EDITION
Canadian Mining Manual and

Mining Companies Year Book
1903

NICKEL
NICKETRSTEEL

The Orford Copper 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
Mining Inspector and Agent
ANDREW BELL, C.E, D.L.S., Etc
ALMONTE, ONT.

OLDEST EXPERTS IN
Molybdenite,
. " Scheelite,
Wolframite,

>&<‘o( Chrome Ore,
Tglc, \ <9 40\Nickel Ore,
Mica, \\\<9 4‘["\ Cobalt Ore,
Barytes, \‘74, (6\\ Cerium, and
Graphite, \ % <¢ .\ all Ores
Blende, N and
Corundum,
Fluorspar,
Feldspar.

LARCEST BUYERS.  BEST FICURES.®
ADVANCES ON SHIPMENTS,
CORRESPONDENCE SOLICITES.

CanLes—Blackwell, Liverpool, ABC Code, Moreing
& Neal, Mining and General Code, Licbers AN
Code and Mullers Code. AN

ESTABLISHED 1869.

Sample and Assay

Leboux & Co.

99 JOHN ST.,, NEW YORK.

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

Ores and Metals.

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, Gamphell & Jarvis

Barristers, Sollcitors, &c.

OFFICES :
Trusts and Guarantee Bullding

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, 8o STANILEY ST. MONTREAL, Can.

PARMALEE & WELD

Successors to Pohle & Parmelee
| ANALYTICAL CHEMISTS and ASSAYERS.

| Special Attention to Control and Umpire Work
| Ores tested to determine the best method of treatment.
| Experimental work on chemical processes or patents.

' Gemneral Commercial analysis.

\ Prices and sample sacks free on application.

P.O.Box 1421. 1755 Arapahoe St, Denver, Celo.

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, Prospgc_ting and Initial
Development of Mining Properties.
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vDIREGTDRY OF MINING

ENGINEERS, GHEMISTS, ASSAYERS, ETG.

JOHN E HARDMAN, S.B.

CONSULTING
MINING ENGINEER

Room 2, Windsor Hotel 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.

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,” AscHRrOFT, B.C.

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

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

2

MILTON L. HERSEY, M.Sc. McGilY)

CONSULTING CHEMIST OF THE C. P. R.
OFFICIAL ASSAYER APPOINTED FOR PROV. OF QUEBEC.

146 St. James Street MONTREAL
ASSAYS OF ORES.

CHEMICAL AND PHYSICATL TESTS OF ALL
MATERIALS.

MINERAIL PROPERTIES EXAMINED.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER .
30 Years Experience.
RAT PORTAGE - - - ONTARIO.

Undertakes the Prospecting of Mines and Mineral Lands.

Diamond Drill Borings made by contract for all minerals
(earthy and metalliferous), Artesian Wells and Oil Springs,
also Deep Soundings for Harbors, Rivers, Canals, "I'unnels 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 P ic and Hydrauli
‘lube System and the yield ascertained—Flumes, bitchec,
Monitors and Placer Mining Plant geunerally designed and con-
swucted. Properties Examined and Reported on, Assays made.

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.

J. T. DONALD

ASSAYER AND MINING GEOLOGIST.

112 $t. Francois-Xavier St.,
MONTREAL.
—
Analyses and Assays of Ores, Fuels, Furnace
Products, Waters, ete. Mines and Mining Pro-
perties examined and valued. ’

FRANK B. SMITH, B.So.

CIVIL AND
MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

FRANK C. LORING

MINING

ENGINEER
No. 45 Broadway NEW YORK

Office, Room 83.

JOHN ASHWORTH
CONSULTING MINING ENGINEER
Of the firm of
ASHWORTH & MORRIS

Civil and Mining Surveyors and
Engineers. Valuers.

8—KING STREET—8
MANCHESTER, ENGLAND.

J. H. CHEWETT, B.A. Se.

(Honor Graduate in Applied Sci , Teronto Uni
Asso. Men\. Can. Soc. C.E.

ty)

MINING ENGINEER

Consultation. Reports. Development.

87 York St., RossiN BLock,
TORONTO.

CHAS. BRENT
MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.

Superintends the erection of Mining and Milling
Plants.

J. C. GWILLIM, B.Sc.

MINING
ENGINEER

KINGSTON - B.C.

JOHN McAREE, B.A. Se. .

MINING
ENGINEER

Ontario and Dominion Land Surveyor.

RAT PORTAGE - . ONTARIO.

- DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS..

[ 4 .
Surveys. Reports.® Development. Installation.

Cable address, ¢ DEMORSIL, SUDBURY.”
Codes, Lieber’s and Bedford McNeil’s.

SUDBURY, ONTARIO.

WM. BLAKEMORE

MINING ENGINHEHRR.

Consultation. Reports. Development.

Montreal.

DREDGING MACHINERY,

A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc. M..E.
MECHANICAL ENGINEER
PLANT FOR PUBLIC WORKS.

14 PHILLIPS SQ., MONTREAL
CANADA.

GoOLD DREDGES.
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M. BEATTY & SONS,

Welland, Ontario.

CORLISS ENGINES

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 Machinery
Centrifugal Pumps for Drainage Works,

Jenckes-Corliss Cross Compound Engine Pumping Sand, Gold Mining,
Contractor’'s Use, &c.

Buiit in all sizes, Simple and Compound. Description and prices on request. WIRE ROPE AT MARKET PRICES.
The Jenckes Machine Company py—
727 Lansdowne Street, Sherbrooke, Quebec. E. LEONARD & SONS
MONTREAL, QUE. ST. JOHN, N.B.

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 _
EHAMILTON, ONT. TMONTREAX.,

Triplex Power
Pump . .....

Pumps for Mine Wor

We are manufacturing head- v ] E We illustrate in this advertise-
quarters for all classes of Pump- i ) ] ment a typical Pump for Mine
Ing Machinery. We have been in Work. This is our Triplex Power
this business for a great many Pump, fitted with tight and loose
years and have given special at- pulleys as shown in cut. It is the
tention to the construction of regular Triplex type with the three
Mine Pumps. We are prepared to cranks 120 degrees apart; crank-
quote on Station Pumps; Pumps shaft and connecting rods are of
for bad Mine water; Pumps actu- steel; gears machine-cut from
ated by Electricity, Compressed the solid; plungers of brass and
Air or Steam; Sinking Pumps or ail detalls carefully worked out.
Pumps for any special duty. This Pump is especially adapted
for service with Electricity as the
motor power.

Limited, Toronto, Ont.

Catelogues, Plans and Specifications
furnished on 1equest.

THE NORTHEY GO.,
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The Passing of Prosperity.

There are onimous signs on the business horizon, at any rate on
that of the United States—signs of a coming storm. The prosperity
that has been rampant for a number of ycars seems to be drawing to
an end, and the long postponed but L.ovit2hle 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, other
trades are likely to be prosperous, it 1s a btarometer responding
promptly to the rising demand of good times, and promptly showing
the recession when the flush of activity is past. In Octoler 1902 No.
2 foundry pig iron sold in Philadelphia at $22 per ton, in October
1903 it is being sold at $135.25 per ton, a reduction of 30 per cent. In
the Cincinnati market the fall has been even more pronounced. The
cause of the decrease is simply the smaller demand.  Consumnption has
measurably overtaken production, and there is a movement among
producers to restrict the output. Those furnaces whose margins over
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 will
be considerably smaller this year than last, and is not expected to
exceed 25.000,000 tons. As yet manufactured steel has not shown a
corresponding reduction in value, steel rails being quoted at the same
price as in October 190z, viz., $28 per ton, and steel billets, having
fallen from $29 to $27 per ton. But there is no mistaking the tendency
of the markets, which is decidedly downward, and favorable 1o 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 $9,000,000 in September 1903,
for the quarter ending in September from $36,9045,489 in 1902 to $32,-
302,821 in 1903, and for the nine ronths from $101,142,158 in 1902
to $94,013,856 in 16o3. This reduction in the dividend has been
followed by a heavy fall in the sclling value of the stock, common nox
being quoted at $12.50 per $1co share. The public has always been
nervous about U. S. Steel stork, the general conviction beiug thatit
carried 2 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 2 marked feature of smelting and manufacturing opetations for
two or three years is likely to come to an end. The situation in
anthracite contrasts strangely with that of a year ago. Then hard coal

was not 10 be had at any price, now dealers everywhere are well
stocked, and the collieries are running on short time.

Labor troubles have done much to causc uneasiness and are still
The high wages which have been the rule for
a lung time seem desuined to suffer a reduction, as in the ron mines of
Alabama, where the miners have had to submit to a cut varying from
212 cents to 5 cents per ton, the cause alleged being the fall in value
of pig iron. Railway companics are discharging men, but notwith-
standing \liis there are rumors of strikes among the employees of other
lines.

The course of the stock market in New York and elsewhere has
been sufficiently alarming. Shares have been tumbling until it seemed
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 perivd of trial, and already sume of them are showing
intrinsic weakness, the outcome of inflated valuations. A business
which in times of high prices and active demand can casily earn money
enough to pay 6 per cent on a capital of $100,000,000 representing say
$50,000,000 of real assets, may bs hard put to it to do more than
defray expenses when prices are cutin 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 fur Canada? In past years we have been vitally
affected by conditions south of the line, and good or bad times pre-
vailed here concurrently witi. there. This state of affurs yet obtains
to some extent, but notwithstanding the large increase of Canadian
trade with the United States, this country 1s 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’sability to
sell dues not suffer so much in a time of depression as us 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, whose affairs at Sault Ste. Marie
have reached a crisis. The preferred stock of this company, amounting
to $28,000,000, sold at one time for 8o, now it stands at 234, while
common stock of which there is $74,000,0co has tallen from 36 to a
quarter of a cent or less. That a compa.y with a nominal capital of
$102,000,000, OWNING its own mings, blast {urnaces, railways, sieamers,
pulp mills, steel works, water-powers, and saw-mills, and huge grants
of land, should come to such a pass as to permit 1ts effects to go to

disturbing the situation.
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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 has 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 has been
fuller than ever. The fertile plains of the Northwest are being rapidly
occupied and brought under cultivation. In Ontarin 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 upon
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 has 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 has 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 has 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
¢« economic ” 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
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

failure.

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
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.

Canada than those offered by problems of internal administration.

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
inevitably lead to the duplication of work and expense. The Dominion
and Provincial Governments will be covering the same ground, and
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.

public money will be thrown away.

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 fal]]
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. ‘The indispensable
work of defining the geology of the country might well remain with
the Dominion survey, as well as the extenseve field for industrial
investization afforded by the Northwest Territories. Mining statistics
for Canada as a whole might also be collected and published by the
Dominion authorities. But any scheme of collaboration can only be
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arrived at after consultation with the Provincial authorities, and so far
we have not heard that anything of the kind has taken place. ‘The
Dominion Government appears to be bent upon taking over the work
of the Provincial mining departments and of putting the latter out of
business, notwithstanding the excellent service which they have rendered
and are continuing 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 $10,000 has been
made by the Dominion Parliament to cover salaries and expeunses for
the wining bureau to be established in connection with the Depart.

ment of the Interior.  Sir Wilfrid Laurier, in explaning the item, said

it 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 mineral resources of the country, processes
employed, and the production, consumption, imports and exports of
economic minerals and products. The sum of $35,c00 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 place to recapitulate briefly the localities in this Province yielding
its ores.

The mast 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 11.00 10 44. 3 per cent of peroxide,

Pyrolusite is the only or: lat has been mined to any extent in
Nova Scotia. It occurs in carboniferous and pre-carboniferous strata.
In the gold districts it has 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 Jower 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 manganifercus 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 1s recognised near the mouth 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, Walton,
and Cheverie, These limestones carrying manganese ores outcrop
again about fifteen miles to the south.

The Tenny Cape manganese ores were 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 180 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 frecdom from 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 .nanganite gave

Manganese oxides.. ....... e 86.81
Iron peroxide 20
Bare RN Y
¢+ Silica coveiivieninnen. B TP 2% 7' |
Phosphoric acid........cceeeennen... crreen s =
Water ............. Ceeteriiiies craieeenns cerenes ... 10.00
Available oxygen......ccccviviiiiiins woeeees 4773

Tt is believed that if a system of systematic quarrying and wash.
ing were adop.«d, many of the more highly mineraiized belts would
yield good returns. )

Apparently his 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 tie manganiferous limestones. Manganese is
also present in the iron ores up to 14 per cent.

In Cape Breton County, neir 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 from 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 dnalysis of the Canadian Geo-
logical Survey, from 70 to go 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 contaiw ore and the abundance of sur-
face indications it is probable that this part of Hauts County would
repay investigation. .

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

Ores similar to those of ‘I'enny Cape orcur at Onslow and on the
Salmon river, near Truro. Here red sandstones and shales and beds
of dark colored limestone cany 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 has
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 from 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 go per cent of binoxide, two-tenths to
one-half per cent of iron, and from one to two per cent of silica.

This locality is believed to present the most promising field for
exploration in the Province. Some of the veins are said to camry
about 30 per cent each of iron and manganese, and 10 be large enough
for cheap mining. From these notes it will appear that the ores of
manganese are widespread in Nova Scotia, and that at several local-
ities 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 Mitlling Costs.

By S. orsLRrY, Mining Engineer and Inspector of Mines.*

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

1st. The nature of the power used-—e.g., water power is much
cheaper than the most effectively applied steam power. If
steam power is used, the relatlve cost of fuel must be taken
into consideration.  Extraction is much less costly where
coal is obtained easily and cheaply than where indifferent
firewood costs 3os. per cord.

The nature of the material to be crushed. Hard material
is not so easily crushed as a soft or friable material. A
customs 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 crushing
as another mine. '

The ni.mber of operations or processes necessary for a com-

2nd

3rd.

plcte 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, where 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 methods
of treatment have failed to bring down the total cost of extraction so
low as 10s. 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 100 heads to crush more
cheaply than one of 10 heads. But a company which finds 10 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 cach separate
procéss is considered.

At Chiapas, Mexico, the cost of milling the soft ore there is only
93d. per ton of 2,000 lbs, with a 10 head battery having 750 Ib.
stanps. ‘The cost of the power is not taken into account, as water
power is used. The Alaska-Treadwell Company, Douglas Island,
Alaska, with g40 stamps, crushed and concentrated for 934d. per ton
in 1goo. This company’s costs for total extraction—milling, concentra-
tion, chlorination, smelting, and office expenses, were :—

Year Euding Quantity Value per Cost of Total
Treated .Ton Extraction.
"I‘onsos s. d. s. d.
318t May, 1899.........00iien 250, 4 10 10 2 1
315t May, 1900......... heeeas 557,@ 8 4 1 6%
31st May, 190I.....cvvnnenn.. 457, 8 3 1 §%

# Queensland Mining Journal.

Their total costs for mining and milling for the same periods were
58. 134d., 35. 734d., and 4s. 4d. per ton respectively.

The Alaska-Mexican Company, at the same place, with 120
stamps, crushed and concentrated for 1s. 2d, per ton in 1899.  They
put through during 1899, 166,054 tons, valued at 8s 734/d. per ton,
for a total cost for mining and milling of 7s. 1d. per ton. The total
extraction costs were 15. 11%4d. per ton of 2,000 Ibs.

The Howmestake Company, South Dacota, U.S.A.,, crushed nearly
900,« 0 tons for the year ending June 3oth, 1goo. The total milling
costs were 3s. 4d. per ton, and the total mining costs 10s. gd. per ton
—a grand total of 14s. 1d. per ton. For the year ending June 3oth,
19o1, the Homestake Company mined and milled 934,375 tons,
valued at about 16s. per ton for a total cost of r4s. 8d. per ton, thus
making a profit of nearly £63,000 sterling out cf ore of a quality that
is practically 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 comwnanies, in parts
of Queensland as yet barely touched by the miner,

I'he milling costs of the De Lamar Mning Company, Idaho,
U. S. A, for year ending 31st March, 1899, were gs. 33{d. 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 :—

s. d.  Year ending.
Montana G, M. Co. Mont,, U.S.A....... .. 23 63 30/6/99
o o do .......... 36 10% 31/12/01
Mill at Ben d'Or, British Columbia ......... 21§ 96
Morro Vellhic Mines, Brazil.................. 25 8 31/8/o1
New Elkhorn Mining Co., Montana......... 66 10 31/12/99

The milling costs—or total cost of extraction—of the last named
company at the date given was 3gs. 7d. per short ton.

‘There is thus a wide difference between the 93£d. per ton of the
Alaska-Treadwell Company and the 3gs. 7d. per ton of the New Elk-
horn Gold Mining Company.

In the Western Australia the Lake View Consols crushed and
cyanided for 10s. 13{d. per ton in 1898, and for 6s. 10}4d. per ton
in 1899, but the extraction was unsatisfactory when sulphides came to
be dealt with. For these, other methods were adoptéd, and on August
31st, 1900, the cost of extraction was 43s. 5d. per ton. This amount
was reduced to 3¢s. 10d. per ton during the last three months of 1goo,
and was still further reduced in 1901 to 28s. 3d. by the adoption of
the Diehl process.

At the Great Boulder Perseverance Mine, the costs of extraction
were 34s. 11%4d. in 1900, and 24s. 1034d. per ton in 1901.

At the Ivanhoe Mine, Kalgoorlie, during November, 1902, the
reduction costs were set down at ros. 4d. per ton; mining, 14s. 3d.;
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 pericd, the total and mining
crushing costs were 38s. 5d. per ton, presumably a short ton in all W,
A. instances.

At Mount Morgan, Queensland, the cost of dry crushing for 1900
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 (19o2) 38s. rod. per ton
(2,2401bs). The works here, however, are not yet complete.

The Brothers’ Mill, Ravenswood, cart and crush hard mineralized
quartz for 15s. per ton, and dyke stuff for 8s. gd. per ton. Carting in
the former case costs 1s. 6d., and in the latter, ¢gd. per ton; con-
centartion, by Wilfley tables, is included, but not cyanide.
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The Commonwealth Mill at Dounybrosk for similar treatment
charges 16s. per ton, viz., 2s. for carting and 14s. for crushing, etc.

‘The cost of crushing, concentartion, grinding, and smelting of
concentrates at the Imperial Mine, Charters Towers, for the hall year
ending November 1901, was ¢s. 8){d. 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: —

s tons or under £s.

Over s tous and up to 25 tous..... ... 14s. 6d. per ton.
¢« 25tonsand up to so tons., ....| 13s 6d per ton.
'+ sv tons and up to 100 tons. . ... 13s. per ton,
U100 MONS L ii.eiiiiiians teaas 125. 6d. per ton.

Carting costs variously up to 2s. 3d. per ton, all of 2,240 Ibs,
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. 1f 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 amount, 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 1,000
ton lot does not appear to be known, and in high grade districts like
Charters Towers and Ravenswood there will 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 various parts of
the world. nothing can be done in the way of a correct comparison
unless the harduness, 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 \he material affect the raie
at which it can be crushed. At Ravenswood one party of tributers
has to pay the mill owner nearly twice as much as another 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 "Fowers 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 1bs. (not 2,000 Ibs.)

Most of the mills at Charters Towers 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 Process for the Treatment of Complex
Sulphide Ores.”

By H. lavincgsroNE Suiman and HlucH KIRKPATRICK PICARD

The class of ores to which our process is applicable 1s that in
which zinc blende and galena predom.inate, substantial silver values
being also generally present; these, commonly known 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 minerals as well as by the
presence of ferrous sulphides, garnet, rhodonite, etc., in considerable
quantity.

It is unnecessary to review at length 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.

Cost per Ton of Ore.

Annual
Tonnage
Year . . . -
Ending Name of Minc or Mill. 4 :?é?
g8 | & |38
& 2 588
: s. d.
veer....) At Chiapas, Mexico... .ov anne
3t/s/99| Alaska Treadwell, N. America.....
3t]3/00 dite ...
3t{sfo1 ditte ...
/99| Alaska Mexican.....c.cooen oot
30/6/oo] Homestake Co., US.A............
30/6fot ditto  Loieieeel
31/3/99| De Lamar Co., Idaho, U.S.A.......
30/6/00] Monmtana G. M. Co........ . ..... Ceeaee .l
3tfizfot ditto ...l
/99| Mill at Ben d'Or, B.C.
31/8for} Morro Valho, Brazil......... .-
31f12/99| New Elkhorn, U.S.A...... ve eaeas
{981 Lake View Consols, W. A..........
{99 ditto ... [N N
Joo ditto ereareas
101 ditto . ...l
foo| Gt Boulder Perseverance ... .....{....
Jo1 ditto cee e
fool Mt Morgan, Ltd., Q............l.
[11foz| Ivanhoe Co., W. A..... Cerseranans
[infoz] KalgurliCo., W. ALiies toaniil,
jo2] New Ravenswood, ltd., Q...... { 2”'}3;“‘
J1ifor ] Imperial, Charters Towers, Q... { zl’,g?g;:::} g | 3 10%
eee Charters Towers Mines ........... 4 RPN PN
.....] Raveaswood Mines............ou.. L P feceecens

e ' e K g P
PE 2| 2 gz 22 | 2w == lgas7,
g2 S% 2 Zg £%% ££3 EE |gESgs
‘22 4 ] £ o< c e <o G >

E0F | B$E 2 | SE | w&9 | 50 | & 258
: = g3t = S22
-] 3] w < 1] < Qs

s. d. s. d. d. s. d.

L X-X,

................... 38
................ FRRN PR YT 38 10
...... ofeeieeel 3 2Kl 14 9 84 18 8% | 28 4¥ 2
60? ces BT cereeseedd 2togy




THE CANADIAN

MINING REVIEW. 207

Before entering into the details of our process it is advisable to
briefly indicate the methods 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 slight 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
producticn 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 trouble.  These lead (silver)
concentrates are smelted in the usual manner, and constitute the only
product of commercial value derivable from the ore. ‘The other bye-
products are zinc middlings, silicious tails, and slimes; each is more
or less contaminated with all the various minerals of the origmal ore.
Thus, whist the galena concentrate carries several per cent. of zinc,
the zinc middlings similarly hold large amounts of lead aud silver, but
are nevertheless of little or no present value; samples which have
come before us have averaged 25 to 27 p.c. of zinc, about 12 p.c. of
lead, and 10 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 17 to 19 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 6u to 75 p.c. of
the lead, and 55 to 635 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 from those
outlined by Mr. Ashcroft in 1898, when he showed that, with the then
metal prices, a profit of 13s. was all that was realisable from an ore
value of some (g per ton. Siace that date it is true that consider-
able fluctuations in prices have occurred; zinc rose to 28, but
t-ough this was a usele.. 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 has
recently 1ouched its lowest recorded price. Indeed in 1901 all the
Broken Hill mines with the exception 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 t7 p.c. lead, 24 p.c. zinc, and 13 oz. of sii “ar per ton may
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 & closer saving
is possible, and the further concentratiun of the middlings 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.

By one type of magunetic concentrator known to us the galena
and quartz are obtained together, 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 100 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*ed quantities by continental smelters, but we are
unable to say whether (2= pay for the silver or exact a fine for the
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

lead.

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 wawer dressing, the first product con-
taining about 75 p.c. of the original lead aad 45 to 50 p.c. of the sil-
ver. The lead product is of course subjcct to the usual smelting
losses, which may vary from 7 to 10 p.c.

A second system, investigated rather with the idea of obtaining
the richest mixed galena-blende product for our own use than with the
object of effecting the sharpest possible separation of each mineral,
was able to produce fiom zinc middlings (assaying 30 p c. zine, 8%
p-c. lead and 12 oz. silver) a mixed concentrate zmounting to 65 p.c.
of the original ore weight, and carrying 29 p.c. of zinc, 1134 p.c. of
lead. and 1434 oz, of silver; equal tu wo1al recoveries of 8534, 87
and o1 p.c. respectively. This was cbtained by the mixing of a more
with a less leady concentrate,

The foregoing is a brief sketch of the recoveries now obtainable
in Australia, and is given to indicate 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
methods would not necessarily be followed as prel'minary steps in our
own or perhaps other processes. The Broken Hill products and
accumulations are the outcome of evolutionary concentration methods,
but in many instances complex ores are capable of direci reduction
without the need of mechanical separation, or at most but that of
barren silicious gangue if desirable

In our scarch for a suitable reductio» scheme we desired to
confine our attention to dry processes. ir: order to avoid the apparently
insuperable difficulties attendant upen 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 practicaily allowable cannot reach much over 20 p.c.
the task of dealing with the huge neces:sary bulks of solution, and of
leaching, fitration, concentration 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 Smelting Corporation, of Ellershausen, Armstrong, Angel, Claus,
and many others in this direction. But we belicve 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! taining the
zinc as « volinhzaton, or as a slag, or other residual product, for sub.
sequent re-treatment,  We cannot, however, include 1n this category
the recently introduced Phoetix  process, which, if alone from the
daring ingenuity displayed, s worthy of a class to itself.

In fact zinc has «lways been considered as the objectionable
element in the ore, and the efforts of mventors have almost invariably
been towards its early elimation, with the hope, never yet realised,
of a subsequent economic recovery.  The reasons for this attitude are
easy to discern ; these ures have always been considered primarily as
lead ores, whilst those interested in the zinc industry, who may have
directed attention towards such, have condemned them at once as
unsuitable for treatment in zinc retort furnaces, owing to the fatal
presence of lead in any product obtainable by dressing.

In justice to other metallurgists we wish to mention that during
the latter period covered by our invesugations other workers were
independently carrying out researches i the same direction, and had
practically reached the same conclusions as ourselves,  In this connec-
tici, we would mention the names of Messrs. Sims and Christopher
James as having arrived at the same results upon almost identical lines,
although 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 full credit for their independent discovery, and we are
happy to say that we have secured their co-operation in the future
wori(ing of the process.

The difficulties in distilling leady zinc ores are shortly these.
Foremost comes the destruction of the retorts by the reduced lead ;
this occurring mainly during the stirring out of the seconds from the
pots, whereby the metallic lead 1s oxidised to litharge, with the inevit-
able result of the rapid slagging up and holing of the retorts. KEven
could this be overcome, 1t 1s found in ordmary practice that lead tends
to volatilise with the metallic zinc vapours in such quantities as to
materially damage the spelter produced. Finally, if lead were capable
of complete elimination from the ore, we should still have the question
of the silver to deal with, which, as we have shown, largely follows the
blende, and wouild, 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.ry of this metal from zinc precipit-
ates obtained from the cyanide process that we 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. Qur idea was thersfore to treat these prim.
arily as zinc rather than lead ores; and to obviate the difficulties en-
countered when the material 1s 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) cousidered likely to lead to the slag-
ging of retorts during distillation,t a danger to be avoided as far as
possible; even good (roasted) blen.e ores always contain much slag
material (Fe, O;, FeS, Si0,, 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 dct-
ing as a mechanical diluent. As the amount of mixing coal used in
general practice varies from 5o to 100°p.c. (on the roasted ore), it is
essential that this should contain the least possible ash, Further, slag-

*See Journ. Soc. Chem., Ind. xvi, p. 667, also Trans. Inst. Min. Eng,,
March 20th, 1898.

$Louis and Schanel, 11, 8.

ging troubles would be far more provounced 1if an ordinary zinc distil-
lation of roasted Broker Hill ore were attempted; as, apart from the
lead and ferrous sulphides, we have also the manganous oxide (which
yiclds a very fluid slag with silica) and much garnet.  As the result,
however, of aur experience in the distillation of zinc-gold matenal, we
formed the opinion that the use of a strongly-coking coal would, by
holding dangerous materials suspended 1 its pores, overcome the ob-
jections to the presence of leaw and other slag formers, and permit ot
the distillation of complex blende-galena ores as ordinary spelter-yield-
ing material.  In this factor alor
previous methods, 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 cousider 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 limit for blendes, we have [re-
quently obtained good zinc recoveries with a higher sulphur res.due;
calcination is only necessary to such an extent that any resic 13l sul-
phur should be capable of combining with the iron present in the pro-
duct. In the case of Broken Hill ores, this usually amounts to abont
10 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 binders 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 experimment, 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 consistirgy of a disintegrator,
into which the roasted ore, coking coal, and pitch, are mtroduced, a
pug-mill, press and table, together with the usual intermediate elevators
and a conveyor belt for delivering the finished briquettes to the retort

has lain our main departure from

house.

The briquettes are then submitted to distillation m 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
15 briquettes, the totul 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 distllation 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



THE CANADIAN MINING REVIEW,

209

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 paddle. 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 gg 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 14 p.c.; it can thus be employed for the manu-
facture of the finer kinds of brass, for which the ordinary brands,
containing from 1 to 2} 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 in 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 all 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-
able 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 all 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, containing 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 25 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 materia, 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 3g 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 some 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 g 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, whilst labour in retort charging and discharging is materially
lightened by the use of briquetted material.  Briquetting charges are,
of course, additional; but are to some extent balanced by the far
smaller consumption of mixing coal, and by the economical handling
of material during the final lead smelt.

A poimt to which attention will doubtless be directed is that of
pot and pipe consumption. ‘The average life of our pots, even though
used for distilling such highly refractory material, is fully equal to that
of the retorts used for good blende and calamine ores according to
Our present
The cost of our hand-

usual methods, being from five 10 six weeks each,
consumption per day is 3.7 pots per furnace.
‘This is admitedly high, even for
England, and hydraulic-pressed retorts, having a longer life, requiring

made pots is about 6s. apiece.

less ‘clay and demanding a lower distillation temperature can be pro.
duced for 3s. each.

A cerain proportion of *fines " is inevitably produced in raking
the briguette seconds from the pots into the caves beneath the furnace
house. These are separated, damped with water, and  re-briquetted
for lead-smehing purposes from tine to time at a cost of about 2s. per
ton of fines.

We append a schedule of costs incurred during the late treatment
of a parcel of Broken Hill siimes, averaging 235 p.c. of zinc, 24 p.c. of
leadl and 20 oz. of silver per ton.

Calcining.—Hand roasting of such material to 3 p.c. of total sul.
phur or slightly under, in South Wales, costs about gs. per ton, whilst
mechanical roasting in the Godfrey furnace amounts o about 6>. 6d.
Other forms of mechanical calciners, such as the Brown Straight Line,
will roast complex sulphide ores to this limit at even lower cost: but
at present the hand-calciner and the Godfrey appear to yield the
The ques-
tion of the best form of calciner is not fully settled, but we select the
Godfrey costs as those most lately obtained.

denser product and also to be preferable in other respects.

COSTS PER TON OF ORE TREATED.

s.d. s.d. s. d.
Ore Drymng—Screening and crushing of lumps
and wheeling ... ... ..ol e 2 6
Caliining:—Fuel, labour, maintenance... ... 7 O
Brijuctting—( 30 tons of roasted ore per day )—
Labour—g pressman at - . . ... ... 5 0
3heltmenat. ... ...l 5 0
2labourers At ..., 39
Boilerman.. ... . ... 3 9
32 3
Coal—
ttonforboiler..ooooneen. Lol S 6
6 tons for mixing, at 8s. 6..... ... ... 51 o
Pitch—13f tonsat g8s. qd..o.o0 oL 72 6
Stores—0i), €l1c. .. .. ..iiiiiiiiiiieeeae 1t 3
Cost of briquetting 30 tons 165 6
<pertonore .......... . 5 6¥
Retorting—( Costs per furnace per 24 hours)~—
lLabour—2 fotemenat 65, 8d... ............ 13 4
2 second handsat §s. 64, .. ...... 11 o
2 helpersatgs. 3doaooeoa S 6
gcavemenat gs. 3d. ...l 17 ©
1 pipe chipper (boy) .........L..s 1 g
General Iabour......oo.iiaiiaal, 59
—_551
Portery.—3. 7 pOISALOS... o iiie teiiieiaaans 22 3
gpipesat ad...ioiiiiei eiiieaian, 1 6
Coal, for firing 3% tonsat gs. 6d............ ‘e 30 104
Stores, luting clay and repairs.....ooooveio... 4 6
116 034
Contingeucics, unvecupicd pots, dead-fires, etc.,
AAA §% ceiiriiiii oo tehe aaeaas s q¥
121 10

Yor charge of 7 tons briquettes 5.6 tons of

o1 - perton ............ e 21 9
Yard and general labour.................. ceees 1 6
Re-briquetting of ** fines,"” at 2s. per ton.—
Seconds contains 307 fines 1 on SoY, of
SECONUS. v iiet titiiiiine e veien 53
(Seconds amount to about 8o/ on the ori-
nalore.)
Stelting per ton seconds. ... ovviiiiiiinas 12 6
Refining, sales, brokerage, insurance, etc.,
at £2. per ton of bullion produced, at
267 bullion ... il e, 10§
Pertonofseconds, .........ooiviviiinnne 22 11
PErlOBOTE  ..iviitiviinvnen oien drnans 18 4
Lead smelting losses—
2 Sunitsof lead (10~ on residues) at 2s,
A e 6 4
5% silver 1 oz.atzs.id. ... ... 2 8§
Office management and assays dependent on
size of installation, say........... ..... 5 0
‘Total cost of treating ttonof ore...oo.oiel. . 71 1
Recoveries—
Zinc, 70!, (of 257 )=17.5 units at 3.65s...... 63 10}4
Lead, 9o (of 24 p.c.) 21.6 units at 2s,
3o e a8 7y
Silver, g5 p.c. (of 26 0z.) 24.7 0z. at 2s. 1d.. .... st 5%
163 11y
Tesscosis..coovve ciiiiiiin., 71 1
Realisations ...o.o.ovveniiennn,. £3 12 104

From which must be deducted cost of transport of slimes or cost
per ton of ore.

In regard to the first four items the above costs are certainly
capable of reduction. .

In South Wales we have at present no lead-smelting plant for
spot recovery of the seconds values, but dispose of these to local re-
duction works according to their assay values upon the usual scale of
returning charges. The erection of lead-smelting plant at our own
works is under consideratlon, in order to save these extraneous profits
and to obviate freight to the smelters. In Australia, the smeliing plant
is that in ordinary use for reduction of the lead concentrates, ctc.

‘The work outlined has occupied our attention for some years past,
during which we have carried through a large number of experiments
in the laboratory, in smali warks specially erected in Surrey, and finally
at the Emu works in South Wales, where large-scale furnaces have
been running for the past year as a commercial undertaking. We have
there treated over four thousand tons of Broken Hill slimes, besides
many other parcels of complex sulphide ores.  The recoveries of lead
and silver have been practically complete in all cases, whilst the spelter
yields have varied from 60 ju.c. to So p.c., according to the original
zinc contents.

Complex ores containing copper present no further difficulties as
1o rctort treatment ; the copper, of course, remains with the lead and
silver in the seconds, and is thence obtainable by modern copper-lead
smelting methods.

Summarising our process, it may be said 1o consist in the holding
up of the minute particles and prills of reduced silver-lead in a coherent
but still highly porous coke or carbonaccous sponge during zinc dis-
tillation ; thus preserving the retorts from contact with lead or other
slag matcrial, and ensuring the all but complete non-.volatility of the
lead and silver in the liberated vapours of metallic zinc.

We do not claim to have invented a new metallurgy of cither
metal-zinc or lead : practically all spelter now produced is retort spel-
ter, and except as to certain advantages, our process is subject to the
samc cconomic conditions as is the ordin'ary zing smelter.  Nor do we
claim to be freer from lead-smelting methods and costs than the lead
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smelter : whilst zinc, lead, and silver recovery methods remain what
they are, we are content 10 have reduced these hithernto refractory
mixed ores to ordinary simple zinc and lead reduction operations.
Local metallurgists can therefore insert the figures and costs obtaining
in their own districts for those we have given here ; until new processes
for the reduction of either metal are discovered, and the electrolysis of
zing, even from the fused chloride, has yet to prove its commercial
utility, we may fairly consider that complex sulphide ores are at length
amenable to ordinary methods.

In spite of its apparent simplicity, our process has been found
capable of complete patent protecdon in the principal countries and
colonies of the world ; whilst the grant of the United States, German
and Scandinavian patents, may be taken as evidence of novelty.

Uredging and Valuing Dredging-ground in Oroville,
California.*

By NEwroN Boory KxNox.

The gravelly bottom land below Oroville, California, is being extensively
mined for gold by means of dredgers. Upon a strip of land nine miles long
by two mniles in width, bordering on and adjacent to the Feather River, 21
dredges are at present working, These dredgers are the propenty of about
twelve companies, who own dredging land varying from $So 1o Soo acres.
The companices are all close corporations, and though the official figures of
working costs and profits are difficult to obtain, it is well kuown that they
vield their stockholders excellent dividends. For instance, one company’s
working expeuses, including labour, repairs, power, interest on capital in-
vested, depreciation of plaut, sinking fund, ctlc., amounted to but 32 p.c. of
the bullion output, leavinyg the remaining 68 p.c. clear profit.

The total general average of the drillings of several of the largest com-
panics' holdings, covering a period of seveml years, gives the value of the
gravel between 17 and 19 . per cubic yd., and an average depth of 11 yd.
As a dredge haudles from 1,200 to 2,000 cub. yd. per day, at a cost of from
5to Sc.,average 6 c., per cub. yd., it is evident that the returns in this work
are considerable.

HISTORY.—In the early days of California history, Oroville district was
cxtensively mined by first the white man and later by the Chinese. Itis
claiined that S2 millions of dollars has bheen taken out within a radius of
cight miles of the town of Oroville. The gravels were worked to water
level, and washed mostly in hand rockers. Pits and small shafts were sunk
until a rich pay streak was encountered, which was followed, drifted out,
hoisted 10 the surface and rocked. \Vater interfered greatly with this style
of mining, and only the richiest streaks could be worked. The gravels left,
made excellent dredging ground.

THR GRAVELS.—The gravel deposit about Oroville evidently rcprc'scms
the flood plain of an ancicnt stream of the Sierra Nevada, near the point
where it débouched into the gulf which then occupied the present Great
Valley of Californin. As stated, the gravels average about 33 ft., varying
from 28 f1. 1o 6o ft. in depth. A false bed-rock of lava.ash, or volcaunic tufa,
varying from the consistency of chalk to that of firm sandstone, is cn-
countered at this depth. Below this false bed-rock arc gravels and sand.
In once place a hole was drilled So ft. below, and showed sharp w'i~ zzad.
In some places the gravel is topped by 2 red soil overhurden, varying from
10 fi- to 25 ft. in thickness. This over-hurden, and the material below the
falsc bed-rock, contain little or no gold. The gravel is fairly coarse, large
houlders, weighing 300 1b. or 400 b, being very exceptional. Onc-half of
the gravel will pass through a ¥-in. screen. As a rule the gravel is not
cemented, though some dredgers have encountered pieces of ground which
had to be loosened with powder.

The gold is distributed more or less cqually throughout the gravels.
Rich concentrated streaks of fromn an inch to a foot in thickness occur, fol-
lowed by barren sandy areas, wnich seem to represent varying counditions of
flow in the depositing strecam.  The gold is in a very finely divided state,
and casily caught by the riffles, cocoa-matting and quicksilver of the dredge.
Nuggets are a rave oceurrence.  The gold found in the bore-holes is g22 fine,
and worth £19 an oz. The dredge bullion is somewhat lower grade, the base

*Paper read before the Inktitute of Mining and Matallurgy.

being the surprisingly large amouuts of lead in the form of quail, rabbijt and
duck shot, which the dredge digs up.

This fact ie interesting and would be hard to believe if it were not very
well authenticate.d,  This region has been a great small-game country, and
during the last fifty years doubtless thousands of pounds of shot have been
scattered over the gravels which the dredge is now recovering,  Nor does it
require such reckless shooting on the part of these old hunters to reduce the
bulion grade as vould at first appear. Fake an 11-yd. bank of gravel s
1his contains §0,000 cu. yd. to the acre—a dredger conld treat an acre of this
a month, producing a bar per month of say $10,000, or, roughly, 500 oz. of
bhullion.

Now if the bullion from drillings went £19 - 950 fine all gold

and dredger f17 - 8so -
or 50 oz. gained in lead in the 500 oz. bar, fifty ordinary shot gun shells, 12
gange, wonld furnish this much shot.  The baseness of the bulion however
does not truthfully represent the amount of shot, as on wost of the dredgers
the Jead is separated by panning, and carefully picked before the bullion is
melted.  On the Butte Dredger they have collected about 501b of shot from
about two acres of grave).

Occasionally a pistol ball is found, recalling the golden glorious, old
days of California history, when some festive **man behind the gun,” filled
with cathusiasm and ** barbewire * whisky, would sally forth in search of
trouble, and—generally find it.

The Oroville distiict is peculinrly favourable for dredging, for the
following reasons :—

(1) Bed-rock (so-called) is soft and casily cut by the dredge.
(2) Boulders are small.

(3) Water is available,

(4) Power (clectric) is cheap.

(5) Gold is fairly evenly distributed,

(63 Climate is such that work can be carried on twelve months of
the year.

(7) Labour is cheap aud eflicicnt ; and finaily
(8) The gravels contain enough gold.

TESTING THE GROUND.~—In order to assertain whether a picce of ground
is worthy of cousideration, the following system is adopted :

The land is first divided, according to its area, into blocks of from 5 to
10 acres, and a hole is drilled in the centre ¢f each of these blocks.

The Keystone driller has been generally adopied in Oroville as having
proven itself fully equal to this work. The driller consists of a ** walking
beaw ** operated by stcam power producingg the required motion for raising
and dropping thedrill.  In addition to thisis a reel, on which is wound the
rope of the sand-pump used in pusnping out the holes, The drill is sus-
pended by a 2-in. in dian. Manila rope, which passes uunder one sheave on
the walking beam over another to the main drum. As the walking beam
moves, the rope is alternately tightened and loosened, which raises and
drops the drill.  The drill itsclf consists of :—~

1. Rope socket.

2. Drill stem—a piece of soft steel about 4 in. diam., and from 12 t0 1§
ft. long.

3. The bit, with a single cutting face about $7% in. long.

When ground comtaining coarse boulders is being drilled, there is a
liability of the drill becoming wedged in the hole, and i order to prevemt
this, a tool called the jars is inserted between the rope socket and the stem.
It is like two links of a chain, and when the bit is caught these two links
cotning together with a shock jar the drill loose.

The whole string of tools, socket, jars, stem and bit weigh about 12001b.

SPEED.—The driller makes about sixty 30 to o-in. strokes per minute.

¥unt —About a half cord of oak wood is burned per day of ten-hour
shift.

WaTER.~—For drilling and washing the drillings about 1000 gal. of water
is used per day.

Tun OrexrarioN.—The land is surveyed, and the location of the dnill
holes staked out and marked by flags. The drll is set up over flag No.
A bole is shovelled out to = depth of about 2 ft., and the first length of easing
is made ready. This section of casing or drive-pipe is 53 in. inside diam,,
3 in. thick, and about § it. Yong. It is fitted with a wrought steel drive
shoc to protect the lower end from injury. This drive shoe is made 73§ in.
iu diam. at the cutting edge and is slightly bevelled inward.  On the other
cnd of the casing is serewed a steel driving head to prevent the threads from
being battered during driving.  This casing, so nounted, is sqt up in the
hole directly under the suspended dial and tamped around with cxcavated
dirt.

. o .
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Drilting is now commenced. \Water is poured in from tiue to time to
thin out the material. After the ground below the foot of the shoe isloosened
for u distance of, say, 1 ft,, the casing is driven dowun and the loosened and
thinned matenal removed by weans of the sund putup, a hollow pipe supplied
with plunger and foot valve,

The driving is accomplished by striking the driving head with a couple
of 1ron blocks clamped to the stem by means of two 13¢ in. bolts, the weight
of the stiiny of tools acting as a hamner.  After driviag, the driving blocks
When the first leugth of casing is driven down to head, the
drivivg cap is removed, a second section of casing is screwed on the first,
the driving cap replaced, and drilling resumed.  \When the required depth
is reached, determined enther by striking *“ bederock ** or passing through
the pay steatum, the hole may be considered finished, and the next step isto
pull up the casing.  This is accomplished by removing the bit, stem and jars,
and replacing them by what is kvown as the pulling or pipe jars. These
consist of an 1ron boss fixed to the end of a rod 324 ft. long  Above the boss
is a1 in, thick plate—the ** kaocking head ""—provided with threals which
are screned into the tleeve of the top section of casing  The stem of boss
passes through a square hole in the plate. The walking bram is set into
motion, and the string of casings is raised by the boss striking against the
knocking head.  As each section of casing is raised, it is unscrewed. and the
knocking plate screwed on the next. If care is used in keeping the threads
of the casing cican, the casings can be used for a long time. It is rarely that
a casing is lost.

TREATMENT OF DRILLINGS. ~The drillings extracted from the drill-hole
by means of the sand pump are discharged into a wooden trough, 12 ft. by 1
ft. by t ft., set on & slight grade.  From the trough they are run into the
riddic of a rocker, and rocked in the ordinary methed adopted for washing
gravel, Great care is taken to save all the extremely fine parnticles of gold,
as upon this work depends the accuracy of the test made. 1t is customary
10 clean up results of each pumping, and to carcfully note the number of
countable colours obtained, and the character of the ground drilled through.

For instance, a page of the driller's uote book taken from actual practice
is as follows :~

are removed,

HOLE No. 4.

Puenring., COLOURS. REMARRS,
\ ! .
] s
Surface—10  fi. . 1speck ? RC{:LCO;:L"C‘]:]\ sand. and

Gravel stants at 10 ft.
. Fine gravel,

Coarse gravel,
Gravel softer.
Gravel softer,
Gravel coarse.
Gravel caoarse.
Gravel coarsc.
Gravel coarse.
Gravel coarse.

Finer yravel.

Finer gravel.

Finer gravel.

Finer gravel

Finer gravel.

fine rravel
Stopped in fine gravel.

22 fine colours
52 colonr; and fine gold
14 colonurs and fine gold
4 fine colonurs
4 fine colours
S fince colours {1t fat aae)
7 colours and fine gold
6 fine colours
S calauss, somie large
16 colours, some large
: 16 fine colours
21 colours and fine gold
¢ 8 colouss, fine gold
2534 fl -26% ft. ' 13 colours, some Inrge
268 fl —28 ft, . 6 colouss and fuic goid
28  {1.—283% ft. ; 5 colours, fince gold
2813 ft.—2g9% ft. ! 8 very fine colours

10 ft. 11 ft.
1t fu—12 ft,
1212 t'x—x.H ft.
133 fi.—15 f1,
154 fl.—161 ft.
163 fl.—174 i,
17% fL—s ft,
fi.—iq¥ {1t
19l4 ft.—20%£ f1.
203 ft.—»3  ft.
23 —2‘}4 f1.
234 (z —24z fL
233 ft - 25% ft.

WaATHR LEVEL 21 FT.

The tenmn * fine gold ' is applicd to such specks as ase 100 swall to be
couunted, but which play an important part in making up the total value of
the hole.  The gold from cach clean-up is jnat it a smald dish,

This practice of cleaaing up after cach pumping (approximately afier
cach foot of hole drilled) instead of one final clean up is ail-important in
furnishing «data for a cross.section map, showing occusrence of rich streaks—
sandy or clay patches, finegravel, depth of over-burden, of faisc bed-rock,
and of water level.

After the last clean-up all the gold from the bole is collected by uicans
of quicksilver forining an amalgam. Tbis amalganm is dissolvedin nitric acid
and throughly washed i bot water. A few drops of alcohol added to the
wash water will prevent the spatteriog and loss of gold when the last drop
of water is evaporated.  The zold is anncaled and carefully waighed. From
thns weighing the valuc of the ground at this pasticular spot is calculated,
and the result given in cents per cubic yard.

CALCULATING TIHE VALUES is best showa by an example. The gold
from say, hole No. 14 weighed 2°22 gr. « this at 3°95 c. per gr. equals $-76¢. 3

the value of gold from hole No. 14. The cubic contents of the wholeis next
caleulated.  To do this, a factor called the ** pipe constant or pipe factor *
1s applied, The inside diaw. of casing is 5% iu. ; the outside diam. is 6%
in. Itis the practice of the district 10 use the outside diam. of the pipe asa
basis for calenlating its contents, the Jocal engineers holding that it is the
drsplacement of the pipe and not the cubical contents that should be used.
Figuring the cubic contents per tt. of pipe, with a dinm. of 6} 1., would
give "23 cub. ft. In practice it is found that 23 is much too small, giving
values too high, values not borne out by subsequent dredging.

Some engincers use 2§ as factor.  ** Radford's Factor ** is *27—n factor
obtained by Mr. W. H. Radford, a mning engineer of wide experience in
this class of work, by the following method ; Mr. Radford sunk a shaft 3 in.
in dizun., using a drill-hole as the centre, to a depth of 34 ft. The gold
obtained from the shaft corresponded almost exactly with the gold obtained
from the drill-hole when usiuy ‘27 as the factor in the calculation. This
factor is very important, as ou it depends the value of the holes and
consequently the final value of the ground. The difference inthe results
obtained by using eithe the factor “25 or *27 is sufficient to change the vatue
per cub. yd. from net to gross, i.e , adifference in some cases of 6 to S c. per
cub, yd.

Continuing the calculation : Hole No. 14 was 2934 ft. when drilling was
stopped ; 2934 - 27 gives 7°965 (cub. ft in the holedrilled). Now wehave
the simple proportion, 7'963 (cub. ft of gravel drilled : 27 (the number of
cub. ft. iz a cub. yd.) :. 8§79 (the value of gold obtained) is to X - the
value per cub, yd., whence, X == 29°69 c. per cub. yd.

CALCULATING THE AVERAGE VALUE PER CUS. VY'D.

The value of cachi hole in cents per cub yd. is multiplied by its depth in
feet, and the sum of the products divided by the sum of the depth;the
quotient is the average value in cents per cub, yd.  Thus webave a block of
dredging ground drilled with one hole to every 10 acres,

The sum of the products obtained by multiplying cach depth by its
corresponding value -~ 13°045. The sum of the depths is 66o ft. Dividing
the first by the second gives 21 28 ¢. per cub, yd.  average value of this
ground. The average depth is 33 ft., or 11 yd. ‘

F1xA7, CALCULATIONS.—At an average of 11 yd. deep this ground will
contamn 53.24c cub. yd. to the acre, and allowsng 3240 cub. yd. for ridges aud
** corners ** left in dredging, we have 50,000 cub. yd. per acre, or 10,000,000
cub. yd. in the 200 acre tract under consideration.  This a2 2128 . per cub.

vd. givesatotalcontents of ... . . ... . oL £2,215,000
.\\summg the priceis .......  ......... £150,000

Cost of a 3-ft. bucker drcdgc 65,000
Working Capaital. .. ... Che eiees eees e 10,000

Total Cast.. .. ... .... ... «cc... $225,000

A 5-ft. bucket dredge is rated at treating 65,000 to 70,000 cub. vd. per
month, but up to the present time, the best these dredges ave been able to
do Lkas heen about 70 p.c. of the possible running time. It may be added
that the new dredges now building liope to better this, and wiil doubtless
bring up the runuing time to So p.c. In fact a new dredge, the ** Butts,™
which has been running but three months, bas, during that time. averaged
75 p-¢ and the last month of their run they have averaged §6 p.c. of the time,
Assuming 79 p.c. running time, a §-ft. dredge wili work ont this ground at
the mte 6f an acre per montb or in all, about 17 years for the tract.
Assuming a working expense of the dredge as high as $3500° a arouthy, or

$32,000 per year, aud that 1 . per cub. yd. is left in the tailings,} then we
have—
Total valuein ground.......ooiiiet ciiieiil £2,215,000
Total valucin tailings ... .. .. ............ 100,000
To be recovered............ Cere e enaen $2,028,000
Total cost of treatmmen? .. ooieveiiienn. . . 714,000
Net gain in ground.. ... ..ol vee ove - $1,314,000
Net annual gain for 17 years....... ... 77.300
Net annuul ;;~un per cent, 34°3 p-c.
Or allowinug a sinking fund—17
vear's life, annual contribution
to sinking fund—tobeat 3 p.c..oovevnnannn, 10,300
To he applied to davidends...... . ..., £67,000
Gain per camt per year onanv estment
with sinking fund. oot iiiiiiii e 30 p.c.

*$2t00 e month is closer to & fair average of the month's cxpenses even when
nl!owmg a <um of §soo for potsible repairs,

{A text has lately been made by Mr. W. 1t Radford in the ™ Batte " tailings which
were found ut the end of the <dnicea” and which represent xay 0 pc. of the tank gravel.
Prom 100 buckeir of this material siv-tenths of & cent in goid and a little quicksilver.
about thie size of a peppercorn, were olained.
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CosT oF DRILLINGS. —The running expenses of a driller per day is.

Jabour, 1 Driller ............. ...,  rereee e £3 50
t Fireman . e e e e . 2.50

1 Teamster and team .. ... ... .. 3.50
Chinese rockerman  ....... ..... 1.50

.00

Woad, half cord, at §6.00 ... . 3.00
Repairs, say e e 500

Drill hire ... 5.00

Totul Expeases per day ... £23.00

Drilling about 10 ft a day gives a cost of £2.40 a {t. Drilling contracts
at Oroville are let for $2 50 per ft, and counsidering delays, breakdowns,
repairs, road cutting anad moving from hole to hole, this figure is reasonable
enough. The number of feet drilled per day varies greatly —ard dependson
the character of ground and the season  In soft ground 20to 30 ft. &t day
can be drilled with & corresponding reduction in cost per foot. In winter
and spring. when the top soil is wet and soft, the problem of moving the
machine from hole to hole, and of bringing in wood and water becomes a
serious one.  Just toshow the extra difficulties, delays and stoppages a drilter
must contend with, [ quote in full the log of Mr. Radford for the month of
December, 1902 t—

st —Started hole No. 12, but did not do much owing to lack of good
driviug cap and scarcity of water.  Made 15 ft.

and.—Drilling on hole No 1z all day.  Made 7 ft.

jrd.—Started about 7.30 aam  Broke sand puwp abowt $.15. Had o
take it to town to get it repaired.  Fmished hole No, 12at noon  Com-
menced pulling casing 12.30.  Fimshed and moved to hole No. 18—1320ft.
Set up and started drilling.

4th —\Worked all day on hole No. 18.
sth.—\Vet, did not work.
6th.—S1arted work on No. 18 after lunch.
7th.—Wet, did not work.

Sth.—Worked on hole No. 15, Made 11 ft. Started pulling np casing.

gth.—~Finished puinng up casing from hole No. 18, moved to hole No,
20 about goo ft . ground very soft, had to raise drilling macline with jack-
screws, and to keep it up by means of wood placed under the wheels, JMade
14 ft. in hole No 20.

10th —\Wet, did not work,
11ith.—Wet, did not work.
12th.—Worked on hole No. 20.

13th. —Finished hole No. 20, 34 ft deep; pulled up casing and started
movinug to hole No. 13—ground very soft.

14th.— Moved to hole No. 14, and set up wachine, ground very bad
places; distance from No. 20 to No. 14, 1,320 ft.

15th.—Working un hole No. 14, made 173 ft.

16th —Working on “0le No, 13 reached depth of 2S ft., broke holtin
driving blocks, ot new ane fror machine shop in town.  Lost two hours.

15th. - Finisked hole Na. 13, 29% ft. decp. Pulled up casing and moved
machine a short distance towards hole No. 16,

1Sth.—Moved machine about 100 yd. Got into soft mud and stayed
there aill day.

19tk.—Raised machine ont of the mud. Took off gear-ring on account
of broken teeth, and took it into town and got it repaired

20th.—Got gear-ring about noon. put it back on machine, and started,
ran short distance towards hole No. 16.

2:5t.—Moving machinc to hole No. 16, road very bad in places.

220d.—Moving to hole No 16, 1,320 ft. from hole No. 13. Sct up
machine, and started drilling. Struck old drifted ground. Made 21 ft.

23rd.—Finishied hole No. 16, 29 ft. deep.  Pulled up casing and moved
toward hole No. 10.

24th.~Finished moving to hole No. 10, 1,320 ft.
dalled 4 ft.

25th.~Working on hole No. 10, reached depth of 192 ft.

26th.—\Wet, did not work.

27th.—Ground too soft to haul woord and water.

2Sth.—Working on hole No. 10 ; reached depth of 31 ft.

2gth.—Working on hiole No. 10; reached deptiz of 41 ft.—stopped.

soth.—Finishied pulling casing from hole No. 10 soon after lunch
started moving to hole No. S.

31st.—Finished moving to hoie No. 8, 1,520 ft. Setup machine and
started drilling. Broke walking.beam arm, hiad to send to town for a new
onc-lost three hours.  Made 53 ft.

Although the crew worked a ten-hour shift during this month, oniy 7
holes were finished, giving a total depth of 212°5 ft., or an average of 6°8 ft.
a day."”

I quote this, not as an example of average work, but merely, as T have
said, to show the difficultics—particularly in winter.

VALTE OF THESE TESTS.—Thsee years' drilling followed by subsequent

Made 20 ft.

Made 7 t.

Sct up machine and

dredging of the drilled tract, has proven that these tests are but fairly -
dicative of the values in the tract. For iastaunce, one company, in order to
prove the cfficiency of these tests. drilled an ucre of ground with 23 drill
holes, which afierwards dredged within 95 p.c. of the calculated value, On
the other hand, I have heard that a company with a recently finished
modern dredge has already dredged out abont six acres, which produced 35
pc of the dnlted values (two holes to the acre). It is unfortunate that
more exact data reparding the values of these tests are not at hand.
Engireers will recognize the ever-present lability of error and consequent
dissatisfaction arising from all work where the value of the large is calcul-
ated up from the value of the small.  So the chicf value of this method of
testing grotnd lies not <o much m provin'g the total possible yicld of a piece
of ground, erats values in sight, but m dicating the presence and occur-
rence of the pay chaunels, depth of bed rock. water level, cic, ete. Itis
now e custom to keep o« doller well in advance of the dredge, the results
of the drilled holes serving as o guide for its future movements.

NEW COMPANIES.

QONTARIO.

The Ontario Mining and Smelting Company.—Incorporated under the
laws of the State of Maine and licensed under the Statutes of Ontario, 20d
September, 1993, Autherized capital for use in Omtario §20,000. H. F.
Gann. M.E.. Bansockburn, Ont,, attornev. Formed to acquire the pro-
perties known as ** The Ontario Mining and Smelting Company.*’

The Star of the East Gold Mining and Milling Company, Limited.—In-
corporated nuder the Statutes of Ontario 23rd Seplember, 1603, Author-
ized capital, R1.500.0¢0, in 1,500 00 shares of &1 each. Directors: S, Sager,
E. J. Cowain, A, 0. Kidd, J. M. Fletcher, J. W. Sager  Head office, Peter-
horough, Ont  Formed to acquire the properties known as ** The Star of
the Eest Gold Mining and Milling Company, Limited.”

The King Edward Oil Company., Limited.—Incorporated under the
Statutes of Ontario, 1Sth September. 1go3.  Aunthorized capital, £100,000, in
100,000 shares of €1 each. Directors: J. R. McDowall, D). S. Robb, J.
Houlden, J. Hutcheon, . Howard. Head office, London, Ont.  Formed to
acquire the properties known as ** The King Edward 0il Co., Limuted.

The Eagle Lake Gold Mining Company.—Incorporated under the laws
of the Territory of Arizoua, and licensed under the Statutes of Ontario, 23rd
Septembher. 1903.  Authorized capital’ for use in Ontano, £50,000. J. B.
O'Brian, Toronto, Ont.. attorney.  Formed to acquire the vroperties known
as ** The Eagle Lake Gold Mining Company.”

Toronto Pcat Fuel Company, Limited—Incorporated under the Statutes
of Ontario, 231d September, 1903 Authorized capital, £40,000, in Soo shares
of £30 carhi. DircClors : A. A. Dickson, J. Brebner, W. S Jackson Head
office, Toronto. Ont  Formed 10 acquire the propeniies known as the ** To-
ronto Peat Fuel Company, Lunited ™

The Kipp Oil Company, Limited.--Incorporated under the Statutes of
Ountario. 7th October, 1903. Authorized capital, £150,000, it 1,5c0 shares
of 8100 cach., Ditectors: G W, Kipp, E. F. Kizer, W. R. Hall, J. T,
O'Kecfe. ] F O'Keefe. Head oflice, Chatham, Onl.  Formed to acquire
the properties kuown as ** The Kipp Oil Company, Limited.”

. BRITISH COLUMBIA

Perry Creck Hydraulic Mining Company, Limited.—Incorporated under
the Satutes of British Columbia, 11th September, 1903.  Authorized capital,
F1,000,000. i1 1,000,000 shares of f1. cach. Formed to acquire the proper-
tics known as the ** Persy Creck Hydmulic Mining Company, Limited.*”

Fisher Maiden Mining Company, Limited.—Re¢-incorporated under the
Statutes of Rritish Columbia, 15th Sepiember, 1903, Authorized capital,
£150.000, 11 1,500,000 shares of ten (10) cents each.  Formed to control the
propertics kuown as the ** Fisher Maiden-Troy Mines, Limited.”

MINING NOTES

A special correspondent at Trail, B.C., writes as follows :—** On Wed-
nesday. October 7th, a shipment of $5.000 ounces of silver ¢99 fine was made
to the United States Government at San Frandsco for shipment to the
Phillipines. which is the result of smelting British Columbia lead ores at
Trail. and refining the resulting bullion by the clectiolytic lead process,
which has for many months past been supplying Eastern Canada with
commercial pig lead.

When the clectrolylic lead refinery was first operated, the “silver
slimes** (composed of the precious metals and ali the impurities, such as
copper. astimony, arsenic, ctc.) were sold to the United States refinerics,
where the actual separation of the precious metals from the impurities was
made. As there were no plauts in operation prejared to cconomically
handle this particular product, which differs somewhat from the slimes
produced from clectrolytic cOp})cr refining, it was decided to build a special
plant at Trail for the purpose of making a complete separation of the precious
metals and impuritics, which will make, in conncction with the clectrolytic
lead process and the smelting works, a complete works for the treatment of
all lead-silver ores and the production thercfrom of purclead, finesilver, &ne
gold. copper sulphate. and probably later, metallic antimony.
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The tirst shipment of about 303 ounces of gold wineh was over 995 fine
w s mnde to the Umted States Assay Oflice at Seattle, and «second shipment
of abon 700 otnces of gold was made on Friday to the same place.

As Canada is now 10 2 position to produce steadily fine gold, the
Canadian Government should certainly tike steps immediately towards
purchasing this gold at whatever pointit may be produced and s, save the
Cattadian producers the cost of saipping and selling 1t to the United States
Assay Offices

It is believed that the above shipments of fine gold, or refined gold to
the United States Assay Office, and sibver brick to the Plullipines, are the
first wineh hve ever been made as the result of smelting and aefining ores
in Canada.

The Canadian Smelting W achs, Trail, are therefore 1 a position to
supply Eastern Canada with whatever pig lead they may require, fine gold
ready for imnting purposes, fine silver, copper sulphite for use in Manitoba
and the North West Terrtories, and will 1 2 few months be turning out
metatlic antimony which will be used in making various babbitt metals *

Anlington Mine ( Enie? Trail Dristrict, B.C. -Durning the month’of Sep-
tember there were shipped five carloads of ore 10 the Hall Mines Smelter,
Nelson. The net smelter returns were £5341.95 being an average of over
21000, it ¢carload  The expenses in Camada for the month were £3322.03,
Jeaving a profit of $1003.63

Tilt Cove Copper Co., Limited. -The Fifteenth Ordinary General meete
g of this company was held 1 London, Engtand, at No g Queen Street
Place, on the 22nd inst., for the purpose of receiving the Report and
Accounts to December 3ist g2, aind for transacting the vrdinary business
of the company. Two members of the Committee of Management whose
termn of uffice had expired under the Articles of Assocation, but who were
eligible were re-elected, viz.. Mr. E A, Berthoud and Mc. E. C, Jeaver.
Messrs, Deloitte, Dever, Gritfiths & Co., were re.clected as auditors for the
current year.

Zenith Zinc Mine.—This mine situated on mining location 30-T, in the
District of Thunder Ray, Ont,, and formerly the property of the Grand
Calumet Mimng Co , was sold on the 6th inst. by pulnic auction to Mr. Nel-
son D). Porter, of Ottawa, iu the office of Wm I, $cott, local master and
deputy registrar, Court House. Bidding was principally between Mr.
Poupore, Montreal, aud Mr. Porter. and started at about $7,000 and stopped
at = little over £20,000, aud as the reserve bid had not been reached Mr.
Scott declared the sale ofl. A little later Mr. Porter submitted a written
tender of $21,000, which was accepted. The mine is situated about twelve
miles from Rocklaud on the C.P.R. The sale included besides the mine a
cousiderable quantity of mining machinery.

Rossland Ore Shipments.—The details of the shipping operations from
Rossland Cump for the week ending October 17th, 1903, are as follows :(—

LeRoOb....ooveiien oune cee el e 5.160
Centre S1ar ..., . L L e . 1,501
War Eagle...... et eeresaeriaaiaeas . ... 1,030
Le Roi, No. 2 . etee reeeeaeans J50
Jumbo......... eer e e e . 125
Spllzec .. oo . 0 iieiieneas e 60
I. X, L. (milled). . ... ... RN 200

‘Total week 8,576.  Year to date 313,354 tons

Western Fuel Company.—A western exchanuge states that this company
which is operating the coal mines at Nanaiwo, Vancouver Island, gives un-
mistakable evidence that the new workings at Departure Hay are proving
satisfaciory, aud that operations are to be carried on_ steadily there. The
company has made a proposition to the City Council to extend the water
nains e she new works, and provide sufficient water for iour boilas.  The
company agrees to enter into a contract for a supply of water for five years,
There is no douht that the Coal Company intends to ship from Departure
Bay. as an arrangement is sought by which water may be supplied to vesscls
cominy to the Northfield wharf,

Granby Consolidated.—A Montreal despatch of the Sthinst. says :(=—A3t
the annual meeting of the Granby Cousolidated Mining, Smelting & Power
Company, Ltd., held at the company’s office, Canada lLife Building, in this
city. the old Board of Directors were clected as follows: S. H C. Miner,
Jay P Graves, John Stanton, William H Nicholis, A C. Flumerfelt. A L.
White, W. A. Robhinson, Jacob Laugeloth, J. H. McKechnie, George Martin
Luther, Fayettc Brown and C. S. Houghton.

When the financial statement was presented it showed the company to
be free from debt with the exception of the ordinary monthly hills. The
production_for the year ending junc 3oth, 1903, amounted 10 12,511,000

ounds of fite copper, 277,000 ounces of silver, and 35,121 ounces of gold,
or which was received the sum of £2,232,741, while the reuts and real cstate
sales brought in £35,511, making a total of £2,371,232.

Snowshoe Gold and Copper.—Rumiors are current in Loudon that the
amalgamation of the Suowshoc Gold and Copper Mines, Limited, and the
B. C. Copper Company is being arranged. The former company is = subsi-
diary company omhc B. C (Rossland-Slocan) Syndicate operating the
Snowshoc property in the Boundary District of British Columbiz, and is 0w
shipping an average of 2,000 tons a weck. The B.C. Cupper Company owns
the Mother Lode Minc, and also an extensive smcllin{: plant at Greentwood,
which at present is running two blast furnaces, and will shortly install 2
copper converter.

The Winnipeg Mine.—The annual general meeting of the Winunipeg
Mincs, Ltd., was hicld at the mine, near Pheenix, on the 6th inst., when the
following officers were clected : President, John Dean, of Rossland ; vice-
president, C. D. Hunter, of Pheenix; secretary-treasurer, Richard Plewman,
of Pheenix ; also W, W. Gibbs, of Portland, R. E. Plewman and F. WV,
Baucr, of Rossland, aud J. A. Morrin, of Phcenix.

CONCENTRATES.

SLATE AND MARBLE INDUSTRIES IN VERMONT —Far a number of years
past the United States Geological Survey has carried on work in the slate
and marble districts of Vermont. Prof. ‘I, Nelson Dale, who is in charge of
this work for the Survey, prepared a very complete report on the slate beds
of Vermont and New York a few years ago.  This report was published
the ananual report of the Dircctor of the Survey, and proved to be of such
value and interest 1o quarrymen and others that the edition was soon ex-
hausted.  Itis probable that a portion of this report will be rejubhished
carly in 1904 as part of i report on the slate dustry of the United States

Investigations of the marble deposits of Vermont have also been carried on
by the Survey, and Professor Dale is preparing a report on this subject.

_ Gold Comwissioners in British Columbia give notice that placer mining
claims are held over as follows: Canboo, from November 1st to June tst,
190.0. Kamloops, Ashcroft, Yale and Siwilkameen, from November 1st to
May 1st.

The B.C. Aczeeie, published in London, Bugland, publishes the {ollow-
ing in its issue of the 17th inst. :— * During the progress of the Commission
which has been recently sitting at Dawson to investigate the question of
hydraulic concessious in general, and that granted to Mr, A. N, C. Tread-
gold in particular, he is reported to have stated that if a clear title is given
to him under the terms of his concession, over £800,000 will be expended in
a waterworks scheme for supplyimng the nnnes,  There appeass to be an un.
pression in the Yukon that this money will be found in London, but we may
state that there 15 not the least pussiininty that any such suut could be rawsed
here for such an object.  \We have hitherto been under the impression that
any financial backing Mr. Treadgold may have obtained came from Chicago.
The results which have so far attended the investment of British capital 1n
the Klondike have not been such as would enable even one issuing house of
repute to find une quarter of the sum mentioned for any concession in that
country.”

Speaking of concessions of water rights the following is taken from
South African Mines, a leading mining paper published in Johannesbuiy,
$.A, inats issue of September 261h :(—** In his speech on Saturday last His
Excellency the Lieut-Governor hinted at the policy of the Guvernment in
regard to water-rights  He announced that the Government propose 10 in-
troduce an ordinance vesting the water of the principal streams of the colony
in the Government.  Reference to the letter of the Registrar of Mining
Rights, printed hereafter, will further elucidate the remarks of His Excel.
lency. Water-rights under the present mining law are most unsatisfactory.
The fees exacted for power righits are prohibitive and iniquitaus, and ure to
be abolished. Cancellation of water-rights 1s virtually impossible under the
existing law if the holder chooses 1o pose as a dog in the manger A salut.
ary change proposed is the removal of the restriction of the grant of # water
right to the holder of a properly developed digger's claim. ~This provision
has operated toward the creation of monopoly, and the grant of water for
development purposes will be a relief. Water-rights are, therefore, 1o be
granted for a period in connection with mining rights subject to proper
uses.”

The Mount Morgan mine, said 1o be Australia’s oldest and greatest gold
mine, paid last vear §750,000 in dividends. The annual report for the fiscal
year shows the following figures regarding production : Ore treated, 262,819
tons; gold produced, 143,583 ounces, which was 4.014 ounces less than the
gold production of the previous twelve months, when £g 866 less tonnage
was milled. The muadic ore treated during he year was fifty-two per cent,
The average return from all of the ore dealt with during the year was nearly
113 dwt,, of the value of 45s. &1, while the cost of mining and treating
averaged 218,

Stream tin was discovered in Alaska last year, and now it is reported
that great ledges of tin ore have heen found at Cape York. on Behring Sea.
Numcrous individual placer mines are reported to have made small fortunes
during the part sununer; two men, for example, having taken twenty-two
tons of strcam tin from clauns along one of the crecks in the Cape York
region, using the crudest hand methods. Hydraulic machinery will be
taken into the district next season, when tl:e extert and value of the tin de.
posits will be ascertained.

The history of the cyanide process is as follows : In 1306 it was known
that gold was soluble in potassium ~vanide In 1883 Eloner published the
results of his investigations and gave his well-known equation. Faraday
used the solvent cffect of cyamde to reduce the thickness of gold films.
About 1885 Mesars. McArther and the Forrests of Glasgow commenced their
investigations, and in 1888 the cyanide procsss was tried 1n New Zealand
and proved 1o be a succass. The year following the process was introdu . 3
into South Africa for the purposc of treatment of tailings. It was a great
success, and the process bas spread into cvery gold mining district. Be-
tween 1844 and 1858 many experiments were made 10 use potassium cyanide
as a comumercial solvent for gold but without suceess. The Messrs. McAr-
thur and Forrest are entitled to the credit of the greatest improvements in
mctallurgy made duting the last twenty-five years,

‘The anpouncement comes from Gennany that a Freuchman, Edward
Moilard, has rcported to the statedepartment the discovery of another metal.
This new metal is called selium aud s both lighter and stronger than alunm-
num. Its hardness is not quite cqual to iron, but is greater than zinc, and
its power of resistance ranks between 1ron and steel. The greatest advantage
of l‘l)::: new metal is its cost of production, which is only about one-twenticth
that of aluminum. Sclium does not corrode and is capable of a very high
polish. The former quality is an important requisite in ship-building, while
{lic 1atter makes the new metal exceptiorally suited for cooking utensils.

Rich gold field have been discovered about 160 miles west of the city of
Oaxaca, Mexico, and 122 miles from the town of Ejutla. The ore found is
said to assay up to $50,000 a ton, and so great is the excitement that cavalry
has gone to guard the claims, The ledge is said to be a fiftcen feet wide.
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A monster nugget of silver weighing more than a ton, the largest single
piece of silver ore ever taken from the ground, will be one of the features
that the state of Iduho will display atthe St. Louis Exposition  This is in-
teresting to British Columbians, in as much as the nugget comes from a mine
just across the border from the richest silver district in Canada

Efforts are being made to still further dev eloplhc manganese ore mining
industry in the Cancasian district of Kussin  “1'o this end two large banks,
\uth the authorny of the Government, are about o establish offices near the
mines, for the purpose of wmaking advance- on ore and undertaking the sale
of the same through their agents abroad,

Lstitnates of the tron ore area of the United States—made for the Wall
Street Journal by the United States Geolagical \ur\u—plau the total at
18,000 square miles.  Of the aggregate it is estimated that the Lake Superior
area, comprising at least 95 per cent. of the Hessemer iron ore supply, in
cludes not less than 9,000 suare miles, and the total may be a htle more
The total shipment of Lake .Supcnor ores in 1902 was 27, 57! 121 tons, of
which the United States Sted] Corporation produced 16,174,473 Lons or 58.6
per cent, of the whole.

There have been found on the west ann of Quatsino Sound, Vauconver
Istand, B.C., immense deposits of linonite wnd bu;5 iron, by two prospectors
\ka%rs Hick and Frank  These deposits were fornd Yite last year, and for
various reasons the find was kept secret. Considerabie de cloputent having
recently heen done on the property, thesefore assuring the owners that it as
in reabity a rich deposit of hematite.

The Comstock lode has produced £320,000,000 ; the Calumet has paid
£350.8c0,000 in dividends ; the Anaconda, sold for \;oooooou to the Roths-
cinlds, p.nd that amount in dnadends hefore the ale ; the Omtario has pard
£14,000,000 in dividends | the Howmest eke has paid $;.33, i dividends every
\\urkmk day mthe st ten years | the Gramte rase in 1wo veurs from 10
cents a share to £75 and piys 5o per cent in dividendsevery month Mining
15 1deed o fine business when you Int it rich ~New York Press

Duaring the shutdown at the Broken Hill nunes, i NS W, Australia
ot account of the want of sufficient water caused by lhc long coutinued
drouglit, « bibulous anner drauk o much cocculus, indicus, and sugar at the
local bcer houses as 10 get delirnun tremens He had a anate to whom he
went daily for sy mp,uh\ and threepences,  Finally this mate got tired of the
drunkard’s woes * Oh, go and drown yourseld ** he said, hotly  ** Great
Scott I was the reply ;¢ 1 never thought of that ** ; and the alcohohe wner
rushed away to find a suitable spot.  Needless to say, hie was miserably un-
successful ; and at last advices hie was stil) unlmsmnm;, and borm\uu;.

Lead Shipments of B.C.

Leal shipntents in British Colunbia from 1587 to 1992 it lusive are re-
ported by Mr. Macpherson, M.P., for Burrard to have been as follows :—

1887 cooeie 204,820 1895 16,475 364
1888 . 674,500 1866 .. .. . ...  23199,977
1859 .. .. .... 165,100 18597.... .. ... 38,841,135
18g0. . R 1l 1598 31,693,559
1891 ..., ... nil, 189y .. . . 21,862 436
1892 ... ... 508,920 1900 ... .. 63,338.621
1893 . . ... ... 2,135,023 1Ig0t... ... . ... 51.5382,906
189.; Cieee o o....56062,523 1902 . .. ..., 22,536.351

The consumption of lead in Canada during the Iest vear mentioned
{1902) was about 24,007,000 ponnds.

A New Gold Dredge.

From a western exchange comes the information that a new style of
gold dredge is being huilt 1n Seattle by the Washington Iron Works and the
Puget Sound Machinery Depat fur the use of the Bachuan Gold Dredging
Co. of Pasadena, Cal., on streatus in the Mount Baker District, State of
Washington. It is claithed for the proposed dredyer that its construction
and operation is to be on lines entirely new in subagucous gold mining.
The following particulars mry be of interest to those of our readers engaged
in this branch of the Canadian mining industry.

The mechamsmi of this dredge is unique, a combination of the well-
known chain bucket system and a powerful direct-action plunger pump.
The pump is especially designed for pumping granular matter, and is the
invention of James Bewsher, of this city.  The chain buckets wil} be oper-
ated to bring the boulders and coarser gravel to the surface, where they are
disposed of, whilc the fine saud, gravel and gold are all taken in through
the suction pipes and delivered to the sluice boxes on board the dredge. It
1s clumed for this pump that it will lift and carry gold in any form iu sus-
pension as casily as it pumps fine sand, and that 1t will save all of the bed-
rock gold, practically all of which is now lost under the old mcthod of
bucket dredging. The most interesting feature in this new departure in
mechanics is the fact that the granular matter is passed through the cham-
bers of the pump without injury 10 the plungers or other wearing parts. As
a dredging pump for all purposes great efficiency is claimed for it over the
centrifugal pattern now in general use.

Mica Properties ior Sale

Address

GEO. S DAVISON

P.0. Box 1069 OTTAWA, ONT.

POCSON, PELOUBET & CO.
PUBLIC ACCOUNTANTS

NEW YORK - - -
CHICAGO - - -
ST. LOUIS ~ -
BUTTE - - -

20 Broad Street
Marguette Building
Chemical Building
Hennessy Bullding

Audits of Books and Accounts,
Systems of Bookkeeping or Costs,
Financial Examinations, Etc.

B N S I R T T L M 3 B SRR L B e

ASSAYERS SUPFUES
CHEMICAL APPARATUS

» ; = Prospectors’ Qutfits  Fine Chemicals
. Mmers Outfits  Heavy Chemicals (—'7

' The Ghemlsis & Surgeons Supply Gu. Ltd

CHAS. L. WALTERS (12 years wwith Lyman Sous) Manager
818 Dorchester St. MON TREAL

RN

Correspondence invited.
Prompt deliveries

ZINC, CYANIDE and SULPRURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HAMILTON-MERRITT PROSPECTOR'S OUTFITS. .. ..

Becker's Balances and Weights.
Battersea Crucibles and Muffles.
Hoskias’ Gasollne Furnaces.
Kavalier's Bohemian Glassware.
Munktell’s Swedish Filters.

OUR 1897 CATALOSUR ON APPLICATION.

Lyman, Sons & Compan
880, 382, 384 and 386 St. PAUL STREET
MONTREAL.,
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THE GARDNER
ELEGTRIC ROCK DRILL

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 R. E. T. PRINGLE CO. LmITED

ELECTRICAL APPARATUS AND SUPPLIES

BRANCH OFFICES : Head Office and Factory.

St. John, N.B. Toronto, Ont. MONTREAL, P.Q.

ABANMANTINE SHOES & DIES ALSO CHROME CAST STEEL.

THE CANDA PATENT SELF-LOCKING CAM
TAPPETS, BOS3ES, ROLL SHELL and CRUSHER PLATES. Also Rolted Parts for Huntington and other Mills.
These castings are extensively used in all the Mining States and Territories throughout the World., Guaranteed

B to prove better and cheaper than any other~  Orders solicited subject to above condittons.  \When ordenng send
sketch with exact dimensions. Send for Ilustrated Catalogue to .

CHROME STEEL WORKS,
“vo HOOPER STREETS, BROOKLYN, N.Y., US.A.  cuuacam.

F. E. CANDA, Prosldent. C. J. CANDA, Vico-President. F. MORA CANDA, Secretany. T. 1. JONES, Traasuror.

l | 2nd you will have beasings lubricatedto your entire satis-
factfon Endorsed by m!illozs of sstlsfied wsers. Specifythen
and order from your dealer. Write for catalog of Irass
and Iron Engineering Appliances of superior quality.

4 | THE LUNKENHEIMER CO., Cincinnatl, Q.

y NEW YORK : 26 Cortlandt Street.
BR*NC“ES{ LONDON: 35 Ureat Dover Street, S. B.
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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 3o 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
merits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

R | Bradley Pulverizer Co. @™
SEEE44488$8EE4868484488844444080888444444408408

FOR SALE Are You Confronted with a

SILVER AMBER MICA PROPERTY |1 weovente Meceent Scramerts

THE WETHERILL MAGNETIC SEPARATING PROGESS
In Eastern Ontario. Has produced over 5,500 pounds of Thumb

Trimmed Mica up to 8 by 10 inches in size. Eleven feet of a vein of May Prove the Solution

pink calcite (pink lime). Terms and particulars on application. .-APPLY TO...

F £ LEUSHNER. WETHERILL SEPARATING CO., 52 Broatway, New York

Room 12, Janes Bid., TORONTO, Canada.

Manufacturing Agents for Canada, ROBERT GARDNER & SON, Montreal, P.Q.

g s PR, PPN PP AN S & M
! Cable Huist-Q onveye -

! Built for the U. S. Government, {3

New York Office- Cooper, Hewitt & Co., 17 Burling Slip.
Supyingd HoOUPVYOMW PII—9o2WO 03ed1YyD
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J. & J. TAYLOR [f

(TORONTO SAFE WORKS)

TORONTO, ONTARIO

MANUFACTURERS OF

Bankers’ Steel Safes e L
Fireproof Safes L ‘Vj:gu;j:g(_
Jewellers’ Safes ‘
Vault Doors = R B
Pl'ison Work, &c. THIS CUT SHOWS SUITABLE SAFE

FOR MINING COMPANIES

IMPORTER OF

CARBONS AND BORTS §

% For Diamond Drills and all Mechanical Purposes

65 Nassau Street, NEW YORK, N.Y.

GOODS SENT SUBJECT TO APPROVAL

LAURIE ENGINE COMPANY

MONTREAL - - CANADA

IMPROVED
CORLISS
= ENGINES

FOR BELECTRIC LIGHT and POWER PLANTS.

SIMPLE
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~ The Pulsometet-

PULSOMETER ENGINEERING CO., Limited, READING, ENGLAND
1,000 1o 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 Ginaoh vire stoc: montaeas

HEINE Z57cEn

MANUFACTURED BY

The Ganadian 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.

COMBINED THEODOLITE AND
Mining DiaL

Quick Levelling Head.

Reading go® up and down.
GUN METAL - - Price £25.
CoDE WORD - - Atavism.
[

ALUMINIUM - - Price £30.
CobpE WORD - - - Ataxy.

Stanley’s Patent Mine

| The Cumberland Railway & Coal Company

20 inches, very port- . .
e e very port 256, Are prepared to deliver this well known

Cope Worp - - Element. Steam Coal at all points on the lines of
Mathematical, Drawing, and Surveying Instruments G.T.R,, C. P.R. and I. C. Railways,

Of every description, of the highest Quality and Finish, at
the most inoderate Prices.

e o e M Hoad Offe: 107 ST. JAMES STREET, MONTREAL
Address—W. F. STANLEY & CO. Ltd. Address: P. 0. BOX 396.

CREAT TURNSTILE, HOLBORN, LONDON, W.C., ENC.

Telegrams—** TURNSTILE, LONDON.

Gold Medals, Inventions Exhibitions, 1885, and Mining Exhibition, 18go.
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THE THE
“AUSTlN,’ “AUSTIN”
IS THE ONLY RANGES IN
AUTOMATICALLY CAPACITY FROM
LUBRICATED 40 TO 2,000 TONS
CRUSHER PER DAY

ON THE MARKET
AND EMBODIES

AND IS THE
MOST DURABLE

MANY OTHER AND
SPECIAL . EFFICIENT
PATENTED m : c CRUSHER FOR
IMPROVEMENTS. m E MINE OPERATORS

CRUSHERS

ELEVATORS, SCREENS, ETC.

W. H. C. MUSSEN & CO.

763-765 Craig St. MONTREAL

E£STABLISHED 185 .

PE Stscfifton  AERIALWIRE

ALESCHEN&SONS ROPE CO

K-

£S5 MO

Canada Atlantic Ry.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montteal.
4 TRAINS DAILY 4

EXCEPT SUNDAY
And Sunday Train Both Directions
PULLMAN BUFFET PARLOR CARS
Close Connections at Montreal with Trains for

Quebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston

And all NEW ENGLAND POINTS
Through Buffet Sleeping Cars between Ottawa and New York

Baggage checked to all points and passed by 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'’l Passenger Agent. Ass. Gen. Passenger Agt.

ok F LB e

EIGHTH MONTHLY DIVIDEND, Feh, I5th

WILL BE PAID BY THE

0/ California-Nevada Minirg Co.
/O

PER ANNUM GUARANTEED

on Par Value of Stock when Mill is completed.
PRESENT DIVIDEND ( 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 MILI and the | CONTRACTED FOR and will be
Hoodlum Claim, which adjoins the | in full operation not later than
0Ol1d Victor Mine, yet to figure on. | April 1st, 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 you will want. Write for prospectus.

W. H. BALDWIN & CO., Brokers and Financial Agents *5.u = seanny mv. "

REFERENCE—Bradstreet's and Dun’s Agencies ; State Bank and Trust Company,
Los Angelos, Cal.; any mining journal of the state or prominent mining men.

Canadian Mining Institute

INCORPORATED BY ACT OF PARLIAMENT (838

AIMS AND OBJECTS.

(A) To tprom«':»te 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 gualif ying thetpselves
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 subseription................0o0eee $10 00
Student Members do e 2 00
PUBLICATIONS.

Vol. 1, 1898, 66 pp., out of print.

Vol. 11, 1899, 285 pp., bound red cloth.
Vol. I1I, 1900, 270 pp., ‘¢ ‘
Vol. IV, 1901, 333 pp., ‘¢ ‘o
Vol. V, 1902, 700 pp., “ ‘
Vol. VI, 1903, 600 pp., now in press.

Membership in the Canadian Mining Institute is open to everyone in-
terested in promoting the profession and industry of mining without 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

-P
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DOMINION OF CANADA

SYNOPSIS OF

REGULATIONS

For Disposal of Minerals on Dominion | ands in Manitoba, the North-
West Territories, and the Yukon Territory.

COAL.

Coal lands may be purchased at $:0.00 per acre for soft coal, and $20.00
for anthracite. Not more than 320 acres can be acquired by one individual or
company. Royalty at such rate as may from time to time be specifled 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 $10.00 per annum for an individual, and
from $50.00 to $100.00 per annum for a company, according to capital.

A Free Miner having discovered mineral in place may locate a claim
1500 x 1500 feet by marking out the same with two legal posts, bearing location
notices, one at each end of the line of the lode 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 $5.00.

At least $100.00 must be expended on the claim each year or paid to the
Mining Recorder in lieu thereof. When $500.00 has been expended or paid
the locator may, upon having a survey made and upon complying with other
requirements, purchase the land at $1.00 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 160 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 100 feet square; entry fee, $5.00,
renewable yearly. On the North Saskatchewan River claims are either bar
or bench, the former being 100 feet long and extending between high and low
water mark. The latter includes bar diggings, but extends back to the base
of the hill or bank, but not exceeding 1,000 feet. Where steam power is used,
claims 200 feet wide may be obtained.

DREDGING IN THE RIVERS OF MANITOBA AND THE N.W.T,,
EXCEPTING THE YUKON TERRITORY.

A Free Miner may obtain only two leases of five miles each for a term 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 for bar diggings or bench claims, except on the
Saskatchewan River, where the lessee may dredge to high water mark on
each alternate leasehold.

The lessee shall have a dredge in operation within one season from the
date of the lease for each five miles, but where a person or company has ob-
tained more than one lease one dredge for each fifteen miles or tion is
sufficient. Rental $10.00 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
$10,000.00.

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. ’

Orrawa, oth Dec., 1901.

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 1st
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, $100.00 per mile for first year, and $10.00 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 1,000 to 2,000 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 1,000 feet in length,
and if the party consists of two, 1,500 feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee $15.00. Royalty at the rate of 24 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 $2.00. A claim may be abandoned
and another obtained on the same creek, gulch, or river, by giving notice,
and &?ying a fee.

ork must be done on a claim each year to the value of at least $200.00,
or in lieu ot work payment may be made to the Mining Recorder each year
for the first three years of $200.00, and after that $400.00 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 Gasette.

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 tor twenty years,
rovided the ground has been prospected by the applicant or his agent; is
ound to be unsuitable for placer mining ; and does not include within its
boundaries any mining claims already granted. A rental of $150.00 for each
mile of frontage, at the rate of 234 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 $5,000.00 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, 1901, be
open to prospecting for petroleum. Should the prospector discover oil in
paying quantities he may acquire 640 acres of available land, including and
surrounding his discovery, at the rate of $1.00 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.



THE CANADIAN MINING REVIEW,

PROVINCE of QUEBEC

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

GHEAT MINERAL TERRITORY

Open for investment inithe Province of Quebec.

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

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

The Mining Law gives absolute security to Title, and has been
specially framed for the encouragement of Mining:.

Mining concessions are divided into three classes :—
1. In unsurveyed territory (2) the first class contains 400 acres, (8)
the second, 200 acres, and (¢) the third, 100 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
Crown may be acquired from the Commissioner of Colonization and
Mines (@) as a mining concession by purchase, or (4) be occupied and
worked under a mining license.

No sale of mining concessions containing more than 4o0 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 1,000 acres under special circumstances.

The rates charged and to be paid in full at the time of the pur-
chase are $5 and $10 per acre for mining lands containing the superior
metals*® ; the first named price being for lands situated more than 12
miles 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 metals include the ores of gold, silver, lead, copper, nickel, graphite, asbestos,
mica, and phosphate of lime. The words inferior metals i de all other mi Is and ores.

Mining lands are sold on the express condition that the purchaser
shall commence doma 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,

(4) 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 ot
100 ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for
every 1oo acres, and (2) in unsurveyed territory, $5 for each square
The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

mile, the license to be valid for three months and renewable.

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.
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Ontario’s

Mining
Lands..

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

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

Iron in large bodies of magnetite and hematite : copper in sulphide
and native form ; gold, mostly in free milling quartz ; silver, native and
sulphides ; 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 1900 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,

Commissioner of Crown Lands,

to

or

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario. "
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THE CANADIAN

MINING REVIEW,

PROVINCE OF

NOVA SCOTIA.

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

é

—AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

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

Licenses are issued to owners of quartz crushing mills who are required

to pay Royalty on all the Gold they extract at the rate of two per cent. oa
smelted Gold valued at $19 an ounce, and on smeited Gold valued at $18 an
ounce,

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day from 10a.m. to
4 p.m., except Saturday, when the hours are from 10 to 1. 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 15 miles from Halifax in which to make application at the
Department for his ground.

- MINES OTHER THAN GOLD AND SILVER.

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