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1 CANADIAN RAND DRILL (2
SHERBROOKE , QuE.

- BRANCH OFFICES IN
MONTREAL,Que. TORONTO,0nt. HALIFAX NS,

ROSSLAND,a.c.RATPORTAGE .Onr. CREENWOOD
VANCOUVER,B.C,

AL MINDS OFX

g - 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-Miller System of Cableways

MANUFACTURED IN CANADA BY

THE JAMES COOPER MANFG. CO. Limited

299 St. James Street, MONTREAL.

Branches—HALIFAX, 124 Hollis St. RAT PORTAGE, c/o Diamond Drill Co. ROSSLAND, P.O. Building.
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®
Magdeburg-Buckau (Germany) :
I HINE :
®
ORE CRUSHING: AMALGAMATION : fﬂ
Stone Breakers of specially strong construc- Amalgamation Tables and Pans, Larslo's Gold "
tion, Roller Mills, Chilian Miils. Amalgamators, Settlers, etc.
BALL MILLS SEPARATION and CONCENTRATION :
for dry and wet crushing, more than 1,800 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 Barteries, Amalgamation and Concentration.
b. For Dry Crushing by Ball Mills Dust Extracticn, and Lesaching.

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 nts . For the United States: THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
For Mexico: PABLO BERGNER, Apartado 540, MEXICO.

For outh Africa: UNITED ENGINEERING CO., Ltd., P.O. Box 1082, JOHANNESBURG, S.A.R.

0009000008000 00000000000000609000600000000000000:00000000

:0.0.0.0‘0.00000.0000

IMPORTER OF

For Diamond Drills and all Mechanical Purposes

65 Nagsau Street, NEW YOREK, N.Y.

The HANILTON

Crusher

Compact
Strong
Reliable

Built correctly, and therefore always
gives satisfaction.

We are always ready to estimate on
crushing plants for any purpose.

Write for Catalogue.

The Wm. Hamilton Mig. Co. Limitea

Head Office and Works PETERBOROUGH, Ont,
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Baldwin Locomotive Works

Burnham, Williams & Co, Philadelphia, Pa., U. S. A.

Steam

Compressed Air ; ‘

and

Electric

Baldwin Compressed Air Mine Locomotive

—F OR

LocomOtiveS Mines and Furnaces

LOBWITZ GOLD DREDGEAS ARE
AT WORK IN BRITISH NORTH
AND S8OUTH AMERICA. AFRICA.

Telographic Address:
LOBNITZ, RENFREW A1 Code used.

THOS. FIRTH & SONS, Ltd., Sheffield,
Tool Steel and Rock Drill Stee]

ALWAYS CARRIED IN STOCK.

: »"- CANS, TAPPETS, IllSSES. foLL
) SHELLS, CRUSHER PLATES.«

SHOES AND DI

H. W. DeCOURTENAY & CO.

86 and 88 McGILL STREET

MONTREAL.

auet: Agents for Canada.
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Builders of

Smelting Machinery

Since the introduction in
Americaof the Bessemer Pro-
cess for refining copper matte
the Allis-Chalmers Co. has,
with but few exceptions, fur-
nished all the converters used
by the smelters in the

UNITED STATES
MEXICO
AUSTRALIA
SOUTH AMERICA

AND OTHER
FOREIGN COUNTRIES

We have designs and pat-
terns for all types from the
original Bessemer pattern as
used in the first plant estab-
lished in the United States to
the modern Trough Con-
verter, often called the ¢Bis-
bee” Converter, which we
illustrate herewith.

This style is now considered the standard type, and we are prepared to furnish
all sizes from 114 tons capacity up to 1§ tons.

Blowing Engines -

Hoisting Engines - Air Compressors




..THE MOST POWERFUL ROPE MADE

‘Tt Weaxrs Well because it's Made Well’

DRODERICK & BASCOM ROPE @
ST.LOUIS,U.S.A.
MANUFACTURERS OF

WIRE ROPE & AERIAL TRAMWAYS

BRANCH ( NEW YORK 33 SOUTH ST.
OFFICES PORTLAND, ORE.

SEATTLE,WASH.

TRAMWAY
IN OPERATIOQON
IN B.C.

Jashington logge ““I des:
ev use 10 mo th R WIRE ROPE th best I h
ore. H h dl d more logs per || ave oughes t kind of usage, o or
nany f our re ous ro es ar in u b t for building roads as e and no
vice || ithstandi age tere is no
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MANUFACTURERS OF

Rock Drills, Air Gompressors
and General Mining Machinery

This cut illustrates the first half ot a Rand class ‘“ B" air compressor.
We recommend the installation of a first half whenever there is a
probability of increased capacity being required later on.  When
second half is added, machine can be compounded on the steam

end, on the air end, or made compound steam and componnd air.

— —
EASTERNBRANCHESH] HEAD DFFICE & WORKS. || WESTERNBRANCHES

Taronroani|| SHERBROOKE, ||Grzvetosse
HALIFAX.N.5.] QUEBEC. R FORTAE D
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THE BENNETT FUSE

Brand

The Popular Fuse Thrughnut the Dominion

WM. BENNETT SONS & Co.

ROSKEAR SAFETY FUSE WORKS
Camborne, Cornwall, England.

ACENTS IN CANADA:

J. H. ASHDOWN, Winnipeg, Manitoba J. & H. YOUNG, Bridge Street, Quebec
CAVERHILL, LEARMONT & CO., St. Peter Street, Montreal ” J. S. MITCHELL & CO., Sherbrooke, Que.

F. COCHRANE, Sudbury, Ont. WELLS & EMERSON, Port Arthur, Ont.

ROWLAND MACHIN, General Agent, Tates St., VICTORIA, B.C.
THE JOHN McDOUGALL

Caledonian Iron Works Co. Limited

MONTREATL, Que.

TANKS AND
B ER WROUGHT IRON
WORK . . . .
HYDRAULIC AND MILL MACHINERY

GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AND MANUFACTURING AGENTS IN CANADA FOR

WORTHINGTON Pumps

We manufacture for and on order Pumps and Pumping Eng flgd and gas, Conden Clg’l‘w and other apparatus and
machinery u d ‘llC d Itt s Patent owned o ctlldbythIt atio lSt umpC dt compan ncludin gthfllw ng patents:

Nos. 40,235 47,168 52,155 53.629 62,005 70,612 74,319
75,359 76,520 77,066 79,001 80,482 82,040 82,041
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INGERSOLL- SERGEANT
| MACHINERY |

Rock Drills
Air 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 economically it makes the most of every pound

of pressure in the pipe line

BUILT FOR USE IN CANADA

THE JAMES GOOPER MF'G GO. Limited

299 ST. JAMES STREET MONTREAL, Que.
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WALKER BROTHERS

WIGAN, ENGLAND
PATENT

AIR COMPRESSING ENGINES

310,000 IND. HORSE-POWER AT WORK

In Great Britain, France, Germany, Spain, Russia, Holland, Canada, South America,
India, Japan, South Africa, China, Australia, New Zealand, &c., &c.

PATTERNS FROM 20 HORSE-POWER UP TO 2,000 HORSE-POWER.

WALKER BROTHERS have constructed 700 Air Compressing Engines, with

Steam and Air Cylinders ranging from the smallest sizes to 7

in. diameter,

including 350 from 30 in. to 70 in. diameters.
One installation, in process of construction, has four Steam Cylinders (Corliss

type) and four Air Cylinders.

The Low-pressure Steam Cylinders are

Cylinders are 58 in. diameter.
Pressure, 100 lb. per square inch.

4 in. diameter, the Low-pressure Air

Steam Pressure, 140 1b. per square inch; Air

EXTRACTED FROM CATALOGUE.

Loftus Mines, Loftus in Cleveland, R.S.O.,
Messrs. WALKER Bros., 3rd December, 1901.

Dear Sirs,—I have much pleasure in stating that the air compressing
machinery, supplied by you in 1891 and 1897, to Pease and Partners, Ltd.,
Loftus Ironstone Mines, has given every satisfaction.

The valves of the air cylinders are remarkably good, and have never given
any trouble or needed repairs. The compressor is a double horizontal compound
engine, steam cylinders, 28 in. and 48 in. diameters, air cylinders, 40 in. diameters
by 72 in. stroke. o

The compressed air is used for rock drilling, hauling, and pumping under-
ground. —Yours faithfully, For Pease and Partners, Ltd.,

W. MOORE, Manager.

[Nore.—These engines have four steam cylinders and two air cylinders.—
WALKER BRros.]

The United Alkali Co., Ltd., Chief Engineer’s Office,
Widnes, 23rd December, 1901.
Messrs. WALKER BRros., Pagefield Ironworks, Wigan.

Dear Sirs,—In reply to your enquiry of the 29th November, we have
pleasure in being able to state that your blowing engines have given us great
service and satisfaction,.

We have had for several years quite a number of your large blowing
engines in operation, driven direct by both single and cross compound arrange-
ment of steam cylinders,

We consider that the arrangement of the *“ Walker ” valves on the com-
pressor cylinders is a valuable one, possessing the merit of simplicity and
efficiency, while giving a large throughway with a small clearance space.—
Yours faithfully, For the United Alkali Co.,

EDWARD J. DUFF, Chief Engineer.

[NoTe.—See the number and dimensions of the compressors referred to in
the list of users in our catalogue. The steam and air cylinders are nearly 70 in
number, from 20 in. to 50 in. diameter. —WALKER BROs.]

SoLE CANADIAN

REPRESENTATIVES p EA C o C K

BROTHER

Barrow Heematite Steel Company, Limited,
Barrow-in Furness, 7th October, 1901.
Messrs. WALKER BRros., Pagefield Ironworks, Wigan.

Dear Sirs,—I have much pleasure in stating that after a long experi-
ence of your Bessemer blowing cylinders, extending over 15 years, we find the
valves perform their work most satisfactorily, and they are most enduring;
indeed, we cannot speak too highly of their performance or life.—Yours faith-
fully, For Barrow Hematite Steel Company, Limited,

J]. M. WHILE, General Manager.
[NoTe.—The various blowing engines (air compressing enginee) referred to
above include several air cylinders 48 in. diameter. —WALKER BRos.]

Messrs. The GLENGARNOCK STEEL AND IRON COMPANY write, in Novem-
ber, 1901, after 15 years’ experience of Walker Bros’. blowing engines, having

air compressing cylinders 54 in. diameter by 6 ft. stroke :—‘* These engines have
given us every satisfaction.”

Messis. DE WENDEL & Co., Hayange, Lorraine, after seven years’ experi-
ence of air cylinders (four) 54 in. diameter by 6 ft. 6 in. stroke write :—‘ The
working of the air cylinders you supplied leaves nothing to be desired.”

S. PEARSON AND Son, Contractors.
Blackwall Tunnell Works, East Greenwich, S.E.,
May ioth, 1897.
Messrs. WALKER Bros., Pagefield Ironworks, Wigan.

Dear Sirs,—We are pleased to confirn: what we told you verbally the
other day, viz., that we consider 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 of your engines ran for almost a year without stopping, and it gives us
great pleasure to thus testify to the good qualities of the plant which we purchased
from you. —~We are, Dear Sirs, yours faithfully.

(Signed) pro S. Pearson and Son, E. W. MOIR.

CANADA LIFE BUILDING
MONTREAL
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Chemical and

SArTERSES.

Assay Apparatus\--

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

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

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

OUR 1897 CATALOGUE ON APPLICATION.

Lyman, Sons & Company

880, 382, 384 and 388 St. PAUL STREET
MONTREAL.

The Canadian
Mining Manual
190

FOURTEENTH
Y E A R

A Complete Mining Directory

ARRANGED ALPHABETICALLY
CLASSIFIED BY INDUSTRIES AND BY PROVINCES

- FOR———
The Mine Manager
The Capitalist and
The [Manufacturer.

SUBSCRIBE FOR IT ADVERTISE IN IT

BOUND IN CLOTH
PRICE FOUR DOLLARS

Write for Advertising Rates and space to

The Canadian Mining Review
OTTAWA, CANADA

-9
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DIAMOND DRILLS

They remove solid cores through rock for prospecting.
They furnish the cheapest-known method of prospecting.
The capacity of our Drills is from 350 feet to 6000 feet.

&
>4
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SEND FOR OUR DIAMOND DRILL CATALOGUE.
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STANDARD DIAMOND DRILL GO.

431-3 STOCK EXCHANGE BUILDING, CHICAGO, U.S. A.
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NOVA SCOTIA STRL & COAL 0. Lid

PROPRIETORS, MINERS AND
SHIPPERS OF

.ydney Mnes Bituminous Coal..

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

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
~ FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screem Bars, Forged Steel
Stamper Shoes amd Dies, Blued Machinery Steel 3§ to 14" Diameter, Steel Tub Axles
Cut to Lemgth, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 5% to 5
true 10 1050 DTt Of One Inch.

A Full 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 DRILLS
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BUILDERS OF

HOISTING ENGINES

FOR HEAVY DUTY

SULLIVAN DIRECT ACTING CORLISS HOIST
Installed at Pioneer Mine of Oliver Iron Mining Co., (U.S. Steel Corp.) Ely, Minn.

Engines—26 x 60 in. Drum—12 x 8% ft.
Capacity—2500 ft. Net Load—5); tons
Hoisting Speed—2000 ft. per min.

FLAT ROPE REEL HOISTS SECOND MOTION HOISTS

Single or Multiple Drums.

In capacities up to 4000 feet.

T AREHONT 7
J\'EW YORWK ‘ I T
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DRUMMOND GOAL

. The Standard of Excellence

in Bituminous Coal and Coke

i for Blast Furnaces, Foundries,

Manufacturing and Domestic

Use

RELIABLE, UNIFORM and STRICTLY HIGH GRADE

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

Intercolonial Coal Mining Co. Line

AGENTS :

Hugh D. MacKenzie, Halifax.

Chas. W. lves, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

Head Office. MONTREAL, Que.

J .A.S P. CLEGHORN, CHARLES FERGIE, D. FORBES ANGQUS,

President. Vice-Pres. & General Manager. Seeretary-Treasurer.
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DOMINION COAL COMPANY. LIMITED

Glace Bay, C.B. Canada

MINERS OF

“INT TIONAL” GAS GOAL
BITUMINOUS COALS INTERNA

The celebrated ‘‘ Reserve " And the best steam coal from its

coal for Household use. Collieries on the Phalen.seam.

Yearly Output 3,000,000 Tonss.

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

Shippiﬁg 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.

Bunlixex» Coal

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

Special

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, Nfid.
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Coal Cutting
Hauling
Drilling

Screening
Crushing
Dredging
Eleva.t,lng
Conveyl ’g

Coal Washing

Power
TPansmlsslon

Electric and Gompressed Air Rubber Belt Conveyors

Chain Coal Cutters Spiral Gonveyors
. Cable Gonveyors
Electric and Storage Battery Screens Crushers
L ti
ocomotives Elevator Buckets
Coal and Rock Drills Boots and Bolts
Cenerators Dump Cars
Mine Supplies Chains—all styles
Sprocket Wheels

Mine Pumps and Fans, &c.
Coal Washers, &c.

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

CoAL CUTTERS

ELECTRIC MINE LOCOMOTIVES

BEST ROCK DRILL IN THE
CATALOGUE No. 19 IS YOURS FOR MARKET

THE ASKING

JEFFREY

JEFFREY 16a ELECTRIC CHAIN COAL CUTTER.

——— ADDRESS —™™™ ™

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

Montreal Representatives—WILLIAMS & WILSON Toronto Representatives—A. R. WILLIAMS MACHINERY CO.
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 FLORY HOISTING ENGINES s

Are designed for “STRENUOUS"” duty. In Mines, Quarries,
and the various requirements for Contractors: Pile Driving.
Bridge Building and general Hoisting Purposes . . . . . ..

The FLORY CABLEWAY
and TRAMWAY SYSTEM
IS UNEQUALLED
Slate Mining and
Working Machinery

" i, . L. : 3
SALES AGENTS— , ’
I. MATHESON & CO.,
New Glasgow, N.S.
W. H. C. MUSSEN & CO., | | | 1

Montreal.
ASK FOR OUR CATALOGUES. Office and Works: BANGOR, Pa., U.8.A.

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

- wmerits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

Bradley Pulverizer Co. i

~MORRIS MACHINE WORKS

BALDWINSVILLE, N.Y.

Centrifugal Pumping Machinery for various Industrial Purposes

We are building a special solid steel lined pump for handling
tailings or slimes in gold mining. Estimates furnished upon
application for pumping outfits for special purposes. Write for
catalogue. New York office—39-41 Cortlandt St.
AGENCIES—

Henion & Hubbell, 61-69 North Jefferson St,, Chicago, Ill.

Harron, Rickard & McCone, San Francisco, Cal. :
' ) o Zimmerman-Wells-Brown Co., Portland, Oregon.
— T ‘ S Mitchell, Lewis & Staver Co., Seattle, Washington.
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T DYNAM'TE AND EXPLOSWES " Quermen

. Manufacturers and Dealers in

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
7. ONTARIO POWDER 0. Limited ™ **“Kineeton. Ont.

Electrlc Blasting Apparatus.

Adapted for Firing all kinds of Explosives used in Blasting.

Victor Electric Platinum Fuses. (it
Superior to all others for exploding any make of dynamite or blasting powder. i
Each Fuse folded separately and packed in neat paper boxes of 50 each. All
tested and warranted. Single and double strength with any length of wires.
Blasting Machines.
The strongest and most powerful machines ever made for Electric Blasting.

They are especially adapted for submarine blasting, large railroad Zuarrying, |f
and mining works.

SINGLE STRENLTH

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

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

MANRACIYRED JAHES MACBETH & CO., 128 Maiden Lane, New York, U.S.A. | cATALOGUE

Hamilton Powder Company

Manufacturers of Explosives

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

Iron and Steel Structures for Collieries,

Metal Mines and Smelting Works.

Steel Bridges for Railways and Highwayvs,  Steel Piers and Trestles. Steel Water
Towers and Tanks.,  Steel Roofs, Girders, Beams, Columns, for Buildings.

A TARGE SToon Ol

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

DomlnlOn Brldge QO., Ltdo’ N}.(l)zli}l::sll:(‘)?l(\]s P.Q.

MILL AND MINING MACHINERY

Shafting. Pul.eys, Gearing, Hangers, Boilers, Engines, Steam
Pumps, Chilled Car Wheels and Car Castings. Brass and Iron
castings of Every Description. Light and Heavy Forgings.

Alex. Fleck, Limited - Ottawa
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‘Robb Engineering Co. Limited

Sarery Vade
Wear

o~ &
4 — [, 0% W
i I A L e s SR i

A Mumford internally fired boiler requires

from 10 to 25 per cent. less fuel than a
return tubular boiler.

A saving of only 10 per cent. will cover
the cost of the boiler in five or six years.

A Mumford boiler will therefore pay for it-
self several times during its lifetirue,

Amherst, N.S.

WILLIAM McKAY, 320 Ossington Avenue, Toronte.
AGENTS | warson JACK &' COMPANY. 7 St. Helan Street, Montreal.

J. F. PORTER, 355 Cariton $t., Winnipeg.
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anatian Pacife Railway

IS THE MOST DIRECT ROUTE
TO THE

Great Mining
Regions

British Columbia, the
Yukon and Alaska.

2

Through Express Trains

EVERY DAY
EACH WAY

BETWEEN

MONTREAL

VANCOUVER

COMMENOCING

JUNE 13th
1904

EASTBOUND
The Imperial Limited
The Atlantic Express

WESTBOUND
The Imperial Limited
The Pacific Express

C. E. McPHERSON,

General Passenger Agent,
Western Lines,
WINNIPEG, Man.

ROBERT KERR,

Passenger Traffic Manager,
MONTREAL.

C. E. E. USHER,

General Passenger Agent,
Eastern Lines,
MONTREAL.

SGHOOL of MINING

Affiliated to
Queen’s University

Kingston, Ontario.
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THE FOLLOWING COURSES ARE OFFERED

1. THREE YEARS’ COURSE FOR A DIPLOMA in
(a) Mining Engineering.
(b) Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
() Chemical Engineering.
(e) Civil Engineering.
(f) Mechanical Engineering,
(9) Electrical Engineering.
(k) Biology and Public Health, and
2. Four YEARS’ COoURSE FOR A DEGREE (B.Sc.) in the same,

3. CoURSES IN CHEMISTRY, MINERALOGY AND GEOLOGY
for degrees of Bachelor of Arts (B.A.) and Master of
Arts (M.A)
For further information see the Calendar of Queen’s University,

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

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

mmmmmmmm
! Next Session begins
! Sept. 28th, 1904.

00000000000000000000000000000000

MATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER I5TH.

THE SCHOOL is provided with well equipped laboratories for

the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing.
Mechanical Laboratory.

It has also a well equipped
The Engineering Building is provided with
modern appliances for the study of mechanical and electrical engineer-
ing. The Mineralogy, Geology and Physics Building offers the best
facilities for the theoretical and practical study of those subjects. The
Mining Laboratory has been remodelled at a cost of some $12,000
and the operations of crushing, cyaniding, etc., can be studied on a
large scale,

For Calendar of the School and
further information, apply to

The Secretary, School of Mining, Kingston, Ont.
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THE
CANADIAN
MINING
MANUAL

1903

BY
B. T. A. BELL

Editor, *“Canadian Mining Review”

A FEW COPIES LEFT

Price $4.00

THE

BLEICHERT WIRE ROPE TRAMWAY

MORE BLEICHERT TRAMWAYS IN USE THAN ALL OTHERS

— - <

Bleichert Tramway «f the
United States Mining Co.,
Bingham, Utah.

MANUFACTURED BY

THE TRENTON IRON CO.

TRENTON, N.J.

Engineers and Contractors, and sole licensees in North America for the Bleichert System,
Also, Wire Rope Equipments for Cable Hoist-Conveyors, Surface and Underground Haulage, Etc.

Illustrated book upon application.

NEW YORK OFFricE—Cooper, Hewitt & Co, 17 Burling Slip.
DENVER OFFICE—I1711 Tremont Street,

CHICAGO OFFICE—I1122 Monadnock Block.
SAN FRANCISCO OFFICE--34 Fremont Street.

IMPROVED

On a PATENT PNEUMATIC and SELF-
ACTING PRINCIPLE,

IN GLASS

LE LUBRICATORS.

' INSTRUCTIONS for FITTING and ADVANTAGES %

The ¥ ubricators being carefully fitted by enlarging the oil hole to fit
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

i 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 73 per cent. in oil.

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

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

3rd.—Corresponding economy in steam-power and coals. }

WRITE FOR PRICES TO

THE CLEANER THAT CLEANS CLEAN.

No Moisture. No Secale.

THE HAMILTON BRASS
MFG. GO0., Limited.

HAMILTON. ONT.

Saves Cost Quickly.



b THE CANADIAN MINING REVIEW

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

The New Jackson Hand Power Rock Drill

Handled and operated by ONE MAN, will accomplish work of THREE MEN drilling with Bits and Hammers

WILL WURK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,

It Saves Labor,

It Saves Money.

Write for Catalogue.

JOHNSON WILLATS & CO. Sales Agent, 192 King St. West, Toronto, Ont.
SCHOOL OF PRAGTICAL SGIENGE, TORONTO DEPARTMENTS OF INSTRUCTION:

ESTABLISHED 1878. 1—CIVIL ENGINEERING

THE FACULTY OF APPLIED SCIENGCE AND ENCINEERING OF T 2 MINING ENGINEERING
UNIVERSITY OF TORONTO HE 3—MECHANICAL & ELECTRICAL ENGINEERING

4—ARCHITECTURE

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

LABORATORIES.
1—CHEMICAIL 3——MILLING AND s—METROLOGICAL
2—ASSAYING ORE TREATMENT 6—ELECTRICAL
4—STEAM 7—TESTING

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

A. T. LAING, Registrar.

J. & J. TAYLOR

(TORONTO SAFE WORKS)

TORONTO, ONTARIO

MANUFACTURERS OF

Bankers’ Steel Safes
Fireproof Safes

Jewellers’ Safes
Vault Doors

THIS CUT SHOWS SUITABLE SAFE

Prison Work, &c. FOR MINING COMPANIES
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PUMPING MACHINERY

ror MINES avo WATERWORKS

3 SETS OF GEARED THREE-THROW HORIZONTAL RAM PUMPS

9 RAMS EACH 10 INS. DIAMETER X 20 INS. STROKE.
LEEDS

HATHORN DAVEY & CO. Ltd.encions

R5sni.. PEACOCK BROTHERS oethifaaiians

_ ADAMANTINE SHOES & DIES ALSO CHROME CAST STEEL.

THE CANDA PATENT SELF-LOCKING CAM
TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mills.

These castings are extensively used in all the Mining States and Territories throughout the World. Guaranteed
to prove better and cheaper than any others. Orders solicited subject to above conditions. When ordering send

# sketch with exact dimensions. Send for Illustrated Catalogue to

l CHROME STEEL WORKS, BB
KENT AVENUE, KEAP BROOKLYN, N.Y., U.S.A. Y N

anD HOOPER STREETS.
F. E. CANDA, President. C. J. CANDA, Vice-President. F. MORA CANDA, Secretary. T. I. JONES, Treasurer.

Are You Confronted with a
POGSON’ PELOUBET & co' Dif’ficulltl Ogg-sgparat‘?’r:g Problem ?
CERTIFIED PUBLIC ACCOUNTANTS

NEW YORK = = . 42 Broadway THE WETHERILL MAGNETIC SEPARATING PROCESS

CHICAGO - - - Marquette Building
ST. LOUIS - - Chemical Building May Prove the Solution
BUTTE - - - Hennessy Building ---APPLY TO...

Audits of Books and Accounts, WETHERILL SEPARA'HNG co’ 52 Broadway, New York

Systems of Bookkeeping or Costs,
Financial Examinations, Etc.

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



THE CANADIAN COPPER COMPANY.
THE ORFORD COPPER COMPANY.
WRITE US FOR PARTICULARS AND PRICES.

HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of
Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.

Oable Address: - BATHOTA, LONDON.

Lepoux & Co.

99 JOHN ST., NEW YORK.

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

Sample and—Assal
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.

OLDEST EXPERTS IN

Molybdenite,

Scheelite,

Wolframite,
Chrome Ore,
Nickel Ore,
Cobalt Ore,
Cerium, and

&
)

Barytes,

Graphite, all Ores
Blende, and
Corundum,

Fluorspar,

Feldspar.

LARCEST BUYERS.  BEST FICURES.
ADVANCES ON SHIPMENTS.

CORRESPONDENCE SOLICITED.

Canies—Blackwell, Liverpool, ABC Code, Moreing
& Neal, Mining and Genera! Code, Licbers
Code and Mullers Code.

ESTABLISHED 1869.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

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

MONTREAL and
TORONTO.

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
90-96 WALL STREET, NEW YORK

REPRESENTING
ARON HIRSCH & SOHN
Halberstadt, Germany

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

Copper and Brass Rolling and Tubing Mills in Europe.

AGENTS OF THE

DELAMAR COPPER REFINING WORKS
Carteret, N.J.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to

538 Huron Street TORONTO.

Specialty :

Examination, Prospecting and Initial
Development of Mining Properties.

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.

FRITZ CIRKEL
CONSULTING MINING ENGINEER

Dip. Graduate Royal Technical 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 STANLEY ST. MONTREAL, Can.
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DIREGTORY OF MINING ENGINEERS, GHEMISTS, ASSAYERS, ETC.

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

P

JOHN B. HOBSON
CONSULTING MINING ENGINEER
Manager Con. Cariboo Hyd. Mining Co., Limited
BULLION, BRITISH COLUMBIA.

28 vears' experience in the equipment and operation
of large Hydraulic, Deep Gravel, Drift and Gold
Qu .rtz Mines, in California and British Columlia.

Telegraphic and Cable Address :
‘“ HoesoN,” AsCHROFT, B.C.

J. B. TYRRELL

..ate of the Geological Survey of Canada.

MINING ENGINEER
DAwsON - - . Yukon.

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

MILTON L. HERSEY, M.Sec. (Mcoil)

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

146 St. James Street MONTREAL
i ASSAYS OF ORES.

CHEMICAL AND PHYSICAL TESTS OF ALL
MATERIALS.

! MINERAL PROPERTIES EXAMINED.

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

Undertakes th.e P'rospecting of Mines and Mineral Lands.

Diamond Drill Porings made by contract for all minerals
tearthy and metall:ferous), Artesian Wells and Oil * prings,
also Deep Soundings for Harbors, Rivers, Canals, ‘I unnels «nd
Iiridge toundations. Quurry Sites and Clay Fields tested.

Plans and Sections made showing result of Horings—Gold
I'vifts tested to Ledge by the new Pneumatic and Hydraulic
‘Jube System and the yteld ascertained— Flumes, Ditches,
A.onitors and Placer Mining Plant general'y designed and con-
structed. 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.

t12 st. Francois-Xavier St.,
MONTREAL.
Analyses and Assays of Ores, Fuels, Furnace
Proiucts, Waters, ete. Mines and Mining Pro
perties examined and valued.

FRANK B SMITH, B.Sec.

CIVIL AND
MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PROPERTIRS.

CALGARY, ALTA.

FRANK C. LORING

MINING
ENGINEER

601 Empire State Bdg.

SPOKANE, WASH.

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

Civil and Mining

Surveyors ar-d
Engineers.

Valuers.
8—KING STREET—8
MANCHESTER, ENGLAND

CHARLES BRANDEIS

A. M. AMER. INsT. E.E.—A. M. CAN, Soc. C.E.
CONSULTING ENGINEER

Estimates, Plans and Supervision of Hydraulic and
Steam-Electric Light, Power and Railroad Plants.
Electric equipment of Mines and Hlectro-Chemical
Plants. Specifications, Reports, Valuations, etc,
Long Distance Telephone Main 3255.
Cable Address: Brandeis-Montreal.
W. U. Code, Univ-Edition,
Liverpool & London
& (globe Building MONTREAL

CHAS. BRENT
MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Fxamines and reports on Mining Properties.

Superintends the erection of Mining and Milling
Piants.

J. C. GWILLIM, B.Sc.

MINING
ENGINEER

KINGSTON - Ont.

ERNST A. SIOSTEDT, M. E.

MINING AND
METALLURGICAL ENGINEER

Mem. Can. Mining Institute,

Mem. Am Inst. of Mining Engineers.
Mem. Am. Electro-Chem. So:iety.
Mem. Swe. Teknologforeningen.

i SAULT STE. MARIE, ONT,

DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS.

Surveys. Reports.  Development.  Installation.
Cable address, ** DEMORSIL, SUDBURY.”

Codes, Lieber’s and Bedford McNeil’s.
SUDBURY, ONTARIO.

WM. BLAKEMORE

MINING
ENGINEER
Consultation. Reports. Development.
NELSON - B C

A. W. ROBINSON, M. Am.

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

MECHANICAL ENGINEER

DREDGING MACHINERY.

PLANT FOR PUBLIC WORKS.

GoLD DREDGES.

‘} 14 PHILLIPS SQ., MONTREAL
| CANADA.
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WIRE ROPE [ =+~
Weland, Ontario.

A COMPLETE RANGE IN STOCK
FOR ALL KINDS OF MINE WORK
BLOCKS, SHEAVES, OLIPS,
THIMBLES, Etc., Etc.

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
ALL SECTIONS IN STOCK HORSE POWER HOISTERS,
COMPLETE WITH PLATES SUSPENSION CABLEWAYS,
AND BOLTS, SPIKES, Etc. STONE DERRICKS, GANG STONE SAWS.

Submarine Rock Drilling Machinery.

" Ceatrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,

Contractor’'s Use, &c.
w H c MU E N c WIRE ROPE AT MARRET PRICES.
AGENTS :
a [ ] [ ] | ]

E. LEONARD & SONS
T763-765 Craig St. MINING SUPPLIES MONTREAL |MONTREAL, QUE. ST. JOHN, N.B,

IRE ROPE

“ ACME” brand Extra Tensile strength for Heavy Work.
Should only be used on special large wheels and drums.

The B. Greening Wire Co. Limited

HAMIILTON, ONT. MONTREAXY., QUB.

The most simple and efficient machine
on the market.

Equally reliable at high or low temperature.

MAR.2G1838,
§ mar 291500

Send for
Bulletin No. 22.

ANADA FOUNDRY COMPANY, LimiTep

Head Office and Works —TORONTO.

District Offices -MONTREAL HALIFAX OTTAWA WINNIPEG VANCOUVER VICTORIA ROSSLAND

C
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British Columbia and the Lead Bounty-

The bounty on lead which was granted by the Dominivn Gov-
ernme 1t has nuw been payable for some three months, and the first
payment was made this munth to several producers, as is mentioned
in this issue in our * Mining Notes,” from British Columbia. ]

The resumption of mining operatiuns by the silver-lead companies
has been eagerly anticipated by shareholders, and the month of April
has seen an unusual aqount of activity in the Slocan and in East
Kootenay. The St. Eugene mine started up about the 2oth of April
at full capacity, having agreements which ensure a market fur over
30,000 tons of its concentrates.

From the reports. of the meetings held between the lead mine
operators and the smeliter representatives, as given in press reports
dunng the last six weeks, it appears that several disagreements arose,
amongst others the question of what pruportion of the Lounty was to
be received by the mine and what by the smelter. The end of the
month of March witnessed several meetings of the Silver-Lead Mine
Owners Association, and of the Boards of Trade of most of the mining
towns n the Kootenay'District, The Mine Owners Association pro-
posed addressing 2 Memorial to the Duminivn Guvernment praying
that the bounty be made payable on a fixed quantity of lead ore to
be exported.out of the country, and promising that the lead smelters

should be given a sufficient quantity to keep their furnaces in full
operation.

To such a proposition there was not, naturally, a unanimous
consent on the part of the Mine Owners, nor did the proposal fully
meet the views of the representatives of the smeliers.  In consequence
a jomt conference was arranged to be held between the mine owners
and the smelters for the 2gth of March. In order to fully appreciate
and correctly comprehend the results finally reached by this joint
meeting it is advisable to give a few of the facts and proposals which
obtained hefare this important meeting was held.

The granting of the hounty last year was the cause of the re-
opening and increased development of many lead mines which had
previously closed from lack of market. The smelters had done what
was possible by them by reducing charges, and the C.P.R. had also
reduced freight rates, so that at the first of March, 1904, the basis
was (in brief) a freight and treatment charge of $11 per ton on ores
of not less than 209, lead contents, and $15 per ton on ore of 40%
lead, or better, with a penalty of 5o cents per unit for zinc in excess
of 10%, and an additional charge of 1 cent per pound on lead con-
tents of ore, which was supposed to defray costs of marketing the lead
in England, or on the Continent.

Recently, the smelters at Trail and Nelson asked the Mine
Owners Association to guarantee an annual production of 40,000 tons
of lead ore, ot accept an increase of $2 per ton in charges. To get
such & production as 40,0uc i.ns Der annum meant the compliance of
the big St. Eugene Mine, and if that mine rewnzined closed down the
other silver-lead ore producers had no recourse but to accepi an in-
crease of $2 per ton in freight and treatment charges. The pressure
used brought Mr. T. G. Blackstuck to British Columbia, accompanied
by Mr. Ehrenzoller, the New York representative of European ore
buyers. Mr. Ehrenzoller said to the Mine Owners Association that
he would take up to 50,000 tons a year, for a period of two years, of
silver-lead ore which would average not less than 53 of lead and 40
oz. of silver per ton of ore, and offered a freight and treatment rate of
$8 per ton, the ore to gu by rail to Vancouver, and thence by water
around Cape Horn to Europe.

This offer irom a European Agent, brought the lucal smclters to
the point of uffering to take the entire output of the mires of Loth
East and West Kootenay Districts, irrespective of quality or grade,
for a period of 12 months, but with present charges.

The smelter representatives discussed details with the mine
uwners which resulted in 4 concensus of opinion to memorialize the
Government to permit (a; the Canadian lead smelters to export such
ore as was in surplus of the amount needed for their furnaces, and to
receive the bounty, payable under the Bounty Act, on such surplus
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exported; (b) the payment, to the producers or miners of such ex-
ported are, of the full bounty of $15.00 per ton if there remained from
the $500,000 appropriated, a sufficient sum to pay the full bounty; if
not, then to receive such reduced bounty per ton as would absorb the
balance remaining from the $500,000, after payment of bounty had
been made on the ores smelted by the local smelters.

This Memorial, after modification and acceptance by the Mine
Owners and smelters at a meeting held on March 29th, was endorsed
by the Bo..d of Trade meeting, held at Nelson on the 3oth of March,
and in the language of the street, it was up to the Government.”

The western papers have not dealt with the question of what
percentage of bounty is going to the smelter and what to the mine
owner, but it is known that in some cases the smelters have obtained
over 75 per cent. of the bounty payable.

‘That the mine owners regard the terms as satisfactory may be
inferred from the resumption of work at the St. Eugene Mine, where,
as before stated, work is now in full blast. This mine expects to pro.
duce 36,000 tons of high grade concentrates during the next twelve
months, of which 18,000 tons will be exported and approximately
18,000 sent to the local smelters.

That the proposal is equally satisfactory to the smelters is evid-
enced from the remarks of Messrs. Aldridge and Campbell at the
Board of Trade meeting, where both gentlemen approved the agree-
ment.

Any solution of the troublesome lead problem that is satisfactory
to the mine owners, should be satisfactory to the country at large, and
the REview rejoices that the flrst lode-mining industry of British
Columbia, (that of silver-lead) has again the promise of a vigorous
life—we hope it may be a long one.

The Electric Smelting of iron Ores.

The technical press of Europe and America has, during the last
six months, been giving considerable attention to the matter of smelting
iron ores, or iron scrap, into pigiron and steel by the use of electricity.
It will be remembered that the Canadian Government, at the close of
last year, appointed a Commission, under the leadership of the Domin-
ion Superintendent of Mines, to proceed to Europe and inquire into
this subject; the Commisson has returned, and an authorative pro-
nouncement on this topic may shortly be expected. In this issue the
Review offers to its readers the conclusions of the best authorities who
have previously investigated the matter.

The object of the different electric processes which have been in-
vented and tested during the last six years has been to secure the
direct reduction of iron ores to metallic iron by means of the electric
current, and without the use of fuel to melt the iron and slag products.
Most of the methods exploited have aimed to effect this reduction in
one operation and one furnace, but some inventors have used two fur-
naces and thereby have claimed to produce a high grade steel. Both
the electric arc and the electric resistance furnaces have been used, the
majority, however, using the arc by reason of its being the most effici-
ent method of applying the elcctric current. But 1t has developed
special difficulties since the arc method permits only comparatively
small portions of the mixture to be subjected to the action of the arc
at any moment of time, and necessarily increases the cost of the pro-
duct because of the necessary reduction of the ore to small particles,
to permit of its being mixed with the reducing carbon and fluxes.
From this difficulty has arisen the resistance furnace so-called, which
has been designed to receive the ore, flux and carbon in the lump
form, after the manner of a blast furnace.

The claims made by the inventors of electric smelting methods

have been attractive to the iron master and to the capitalist, but have
not been of a character to appeal to the owners of coal mines or coke
ovens. The amount of electric current needed has been so large that
the generation of such current, by the burning of coal, would be much
too expensive to permit of the application of the process. The pos-
session of large water powers, which are permanent, is unfortunately
restricted to a comparatively small number of localities. The first
matter for consideration and investigation evidently is the amount of
electric power needed, and its cost,

At the Stassano (Italy) works, which are now idle, the consump-
tion of power has been given at from 3800 to 4000 horse-power-hours
for each ton of metal produced.

At Gysinge, (Sweiden) where a crucible process was used, the
consumption of power was put at 1,320 horse-power-hours per ton of
metal.

At Kerrouse, (France) the power consumed is stated to be 3,800
horse-power-hours, and Mons. Harmet gives his figure at 3,600 horse-
power-hours,

The Ruthenberg furnace, experimentally tried at Lockport, N.Y,
by the Cowles Electric Company, does not melt the ores to a fluid
mass but has been used for two different and specific purposes,—the
one to reduce iron oxides to sponge iron, preparatory to melting that
sponge in an open-hearth furnace,—the other, to agglomerate the fine
particles of iron oxide, which have previously been separated from
earthy matters, and enricked by magnetic or other methods of
concentration.

There is, therefore, from four works, an average of 3,800 horse-
power-hours as the power required to produce one ton of metal; this
number being according to the statements ot the inventors, which are
open to question as being, if anythitg, minimized.

To produce t horse-power-hour there are required 63s5.3 calories,
or 2,580 heat units; at an efficiency of 8o p.c. this would be about
508 calories. The average calorific value of American coal is given
(Suplee’s Mechanical Engineers’ Reference Book) at 7,598 calories.
Since the highest recorded thermal efficiency is (we believe) but 2254
p.C., and since, in actual practice, it is rare to attain 15 p.c., if an
efficiency of 20 p.c. is assumed, the result will be more favorable than
perhaps it should be to electricity.

On such an assumption, the number of calories given out, would
be 1,519 per kilo of coal, and 3 horse-power-hours would about equal
the effect of 1 kilo (2.2 1bs.) of coal: this gives a consumption of 2,785
Ibs. of coal for the production of one ton of metal.

1t is, therefore, evident that unless electricity is called for by other
considerations than that of smelting alone, it cannot compete in regions
where metallurgical fuel is cheap.

In one of the first electric furnaces to run successfully, (Stassano,
1898) a potential of 8o volts with a current of 1,000 amperes was used.
The total charge weighed 154.5 lbs. and was made up of 8o p.c. of
ore, g p.c. of limestone and 11 p.c. charcoal ; the ore contained 6o p.c.
metallic iron, and yielded nearly g5 p.c. of iron, which (by composition)
was a wrought iron. The time required from beginning of charge
until the pouring of the metal was 2 hours. The totai amount of
energy delivered was 132.24 horse-power-hours, and the thermal
efficiency was 61.33 p.c.

The cost of producing a ton of metallic iron, by this method, is
given by Mon. Stassano, at $21.60, according to the Jron and Coal
Trades Review, to which we are indebted for a very long and able pre-
sentation of this subject. But, as that admirable paper says, inventors’
claims and figures are open, in some cases, to serious doubt if not
disproof.

Analyses of the iron produced at the Stassano works by this
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method, showed carbon, ranging from .04 p.c. to 9.77 p.c. ; and man-
ganese, from .05 p.c. to 9.65 p.c. The greatest length of electric arc
used attained 4o inches.

Al the processes of Stassano, Keller, Heroult and Harmet are
substantially in agreement as to the consumption of power and heat
used in the reduction. They produce a metal approximately of the
character of an open hearth steel, but requiring modifications and extra
expense to make the quality of crucible steel.

The Ruthenberg process at Lockport, N. Y., already spoken of,
depends upon the formation of an arc, which, in the tests so far made,
has been assisted by the addition of cast iron borings. The reduction
of the oxide to metallic iron sponge, appears to have been more suc-
cessful than the agglomerating process, as it forms a product which
can be directly charged into an open hearth furnace.

The Heroult process is now being used on a mixture of scrap iron
and pig to produce a tool steel, for which there is a ready sale. An
electric arc is used on a charge of 3 tons, and to the first of the year
1904, some 1,500 tons had been produced.

"T'he Kjellin process produces crucible steel, but uses soft wrought
iron with some pure charcoal pig, and does not attempt the reduction
of the metal from its ores. The cost is stated to be $41.00 per ton.

A new process of Mr. Gustave Gin, uses a resistance furnace,
which dispenses with the use of carbon electrodes, the ore and coke
being disposed in a long channel of small cross-sectional area. This
process has not yet had sufficient trial to demonstrate its capabilities,
but it is noteworthy that its special claims are on the linc of what has
already been achieved, namcly, the production of special steel alloys,
such as ferro-manganese, ferro-chromium, ferro-tungsten and nickel-
steel.

The conclusions which may be drawn from the articles in the
English and American press, point out that the conditions under which
electric smelting may be done profitably are very rare. The Engincer-
ing News shows that 131 electric horse-power-days (of 24 hours) are
required for the production of one ton of iron from a 65 p.c. ore. The
Kerrouse works, France, require 161 electric horse-power-days for
each metric ton (2204 1bs.) of steel produced. In the Jron dge Mr.
Rossi has stated that, the average result of an actual test extending
over ten weeks, was 200 electric horse power-days per ton of metal.

The Iron and Coal Trades Review dwells upon the fact that to
few localities is given the possession of a sufficiently large water power
to smelt 350 tons of iron per day, and compares the first cost figures
of a blast furnace plant with those for an electric plant, putting to the
latter a cost approximately five times greater thar the former. In
connection with this article, there has appeared a letter to the Editor
of the Jron and Coal Trades Review, in which a Canadian gentleman
has courteously differed with some conclusions reached. In this letter
the statement is made that water powers of 50,000 horse-power are
not rare in Canada, and that some can be developed “ at a capital
cost of $30 per eclectric horse-power.” The point is perhaps worth
mentioning, that the REVIEW knows of no development of electricity
by water power, where the capital cost has been so low as $35 per
electric horse-power.

The power at Shawinigan Falls, Quebec, has probably been de-
veloped more cheaply than any existent power in Canada, yet the
electrical equipment alone cost $25 per electric horse-power, without
considering any capital cost for dams, penstocks, etc., etc. The La-
chine Rapids power costin excess of $85 of capital per electric horse-
power developed. The Niagara companies are all in excess of the
figures mentioned. The development of a water power upon the large
rivers of Canada is variously estimated by :™e engineers of existent
electrical companies at from $s50 to $i1oo per electric horse-power

according to circumstances and conditions ; the cost of electrical equip-
ment (Dynamos, switchboards, etc.) is put at from $20 to $25 per
electrical horse-power so that a minimum of $70 of capital per electric
horse-power developed represents the lowest figure obtained as yet in
this country, for large powers.

Canada is blessed with huge natural resources, amongst which are
water powers, and the REVIEW sincerely hopes the low figures which
have been given may be reached ; yet if they are, beyond the question
of the cost of the neccessary power, arise two other questions which
must be solved before Canada can hope for much from electric smelt-
ing, and these are the costs of assembling ores and fluxes, and the
cost of getting the metallic products to a profitable market.

‘The report of Dr. Haanel, and his colleagues, on these subjects
will be authentic, and should be authorative. We may expect some
trustworthy figures as to the consumption of electric energy from the
Elect:ician of the Commission, and some reliable data as to the quality
of the ores which have been found specially suitable for the electric
process. Until the report of the Commission is issued it would be
unwise to accept the various statements contained in the articles
referred to as in any sense final,

Electricity in Mines.

The report of the British Committee appointed by the Home
Secretary to inquire into the use of electricity in mines was issued early
in the year, and will be a valuable document to colliery owners and
managers.

‘The Commission has found that eiectric currents for use in mines
are broadly classified into “continuous” and ¢ alternating,” and ob-
serves that the tendency in America is to use continuous current
especially for haulage by locomotives, For generation and transmis-
sion the alternating current is more desirable, but for motors which are
frequently started and stopped, it finds that up to the present time a
continuous current has been the most satisfactory.

It is the opinion of the Commission that electric apparatus which
is properly set up and used presents no such dangerous features as
would justify the prohibition of its use; it fully considers the points of
broken electric lamps with resulting danger of sparks, of winding from
shafts, of electric coal cutters, etc., etc., before forming the conclusions
which the report expresses.

The question of what voltage should be employed has been con-
sidered by the Commission which deals with the evidence submitted,
and has also carefully gone into the matter of what restrictions should
be permitted as to the voltage of the current at the point where the
electricity is to be applied. The report is followed by a lengthy set of
rules which are proposed by the Commission for regulating the use of
electricitv.  These rules are too long for reproduction, but their general
effect is rather that of instructing or informing the workmen than of
imposing restrictions against the use of the electric current. As a
matter of fact perusal of the report conveys the idea that the Com-
missioners are of the opinion that future legislation on the use of
electricity should be along the lines of rendering such use safe, and
not with a tendency to restrict the application of the electric fluid.

The general treatment of this subject as made in the report sug-
gests the general principles : that the plant should be of good quality
and so placed as to ensure its safety from fire or sudden shocks; that
the plant should be under the charge of competent persuus whose
work should be periodically supervised ; that all the apparatus should
be inspected at stated times and tested as to its efficiency and safety;
that wherever and whenever electrical machinery is used in gaseous
mines, all such machinery should be so enclosed as to prevent any gas
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being reached by a spark, should a machine become dirty or deterio- California, etc.,}) why cannot the same thing be done in Canada?

rated so as to generate sparks,

The Rules proposed by the Commission are, as a whole, elemen-
tary, and exceedingly simple of observance to anyone at all familiar
with electricity. Rule No. 5 is somewhat extended and governs the
conditions under which low, medium, or high, pressure voltage may bé
employed. The Commission has taken low pressure voltage as not in
excess of 250 volts; medium, permits of any voltage between 250 and
650 ; high voltage means any current between 650 and 3ooo volts.
In the section dealing with switches, fuses and cut-outs, all open type
switches, fuses and cut-outs are prohibited, and in the section dealing
with motors is the rule that the motor must be stopped if the presence
of fire damp is indicated.

CORRESPONDENCE.

Oil In Canada.

L —

To ThHe EDITOR.

Sir :—

The reports of Mr. F. H. Oliphant on the production of petroleum
and natural gas in the United States in 1goz, have just been issued by
the United States (ieological Survey. These reports constitute every
year parts of the annual reports of Mr. David T. Day on the mineral
resources of the United States, and are, as usual, highly interesting,
even more so this year than usual, as 2 more detailed account of each
field is given, not only of the fields in the United States, but also of
the foreign fields.

The following important conclusions have impressed themselves
upon me in reading these reports, and they may be of interest to your
readers :—

1. The enormous value of these products in the United States
amounts now, each year, to more than $100,000,000, in their crude
state,

2. The enormous amount ot ¢nergy, work and money devoted to
the finding of the pools, or deposits, of petroleum in the United
States, there being an average of over 1,300 wells drilled in every
month. :

3. The number of new districts which become large producers,
the percentage of oil produced by the old fields in comparison with
the total produet in the United States, was 629 in 1902, 80% in 1901,
and g1Y in 1900, showing the large productions from new fields.

As Canadians, we can draw very valuable lessons from the above
conclusions which are suggested by Mr. Oliphant’s reports; viz.—
from the first we can understand whay little conception we have of the
truly enormous value of these wonderful products.

From the second, if we compare the fact that 1,300 oil or gas
wells are drilled every mont/e in the United States, while in Canada we
do not drill Zzwenty in the same time, we can easily see why our neigh-
bors get valuable oil and gas fields while we do not. The simple
reason of it 1s that' we do not drill in search of these products, notwith-
standing our heavy duties on oil protecting the Canadian producers.
These producers clamor and agitate for an extraordinary amount of
protection (which is more than 100%, of the price of crude oil in the
United States,) and yet they do not help the oil consumers, nor even
themselves, by doing a reasonable amount of drilling and exploring
for new fields. That these new fields exist in Canada, the third con-
clusion from the valuable reports of Mr. Oliphant clearly shows.
Indeed, many remarkably prolific new field- are being opened up in
the United States in many of the States not before productive, (Ken-
tucky, Tennessee, Lcuisiana, Texas, Kansas, Colorado, Wyoming,

There is absolutely no question-but that it can be done if we only drill
and search for these new flelds, as they now do in the United States.

As I have advocated, in several communications to the CANADIAN
MiniNG INsTITUTE and to the American Institute of Mining Engineers,
and as it is rapidly being admitted now, the origin of oil and of natural
gas is a volcanic one, and therefore :—oil and gas were supplied along
some of the lines of structural weakness, or along some of the frac-
tured zones of the crust of the earth, and new fields are to be found only
along these zones or belt.  Many of the fractured zones, or belts, from
which our neighbors derive $100,000,000 per year of oil and gas pro-
ducts, extend over into Canada, and if some do not, on the other hand,
entirely new belts are indicated in Canada; therefore, the future of
these indnstries is most promising in our country, but it is evident that
we must drill wells before we can obtain resulis. Talking and heavy
duties alone will not do it, but well directed drilling operations cer-
tainly will.

Yours very truly,
EuGeNE CosTE.

Toronto, Ont., April 1gth, 1904.

The Ore Deposits of Rossland, British Columbia.

By Epmunp B. Kirsy, E.M.* (Illustrated by four maps.)

The Rossland Mining District began active production in
1894. [Its total yield up to January 1st, 1904, is 1,620,540 tons of
smelting ore, containing about $26,000,000 gross value, or $16.00
per ton in gold, silver and copper.

This tonnage was derived from the following mines :

Approximate

Tonnage.
LeRoioooviiiiiieinis vt Creereneaa 974,785
WarEagle......cooiiiiiiiiiiiiiiiiiiiiinnnnn 230,455
Centre Star........... et e veeraeaaas 229,648
Le Roi No. 2 (Josiec and No. 1 Mines).......... 115,007
won MasK ..o iiiiiiiiiiiiiii i i 17,6355
Rossland Great Western Nickel Plate.......... 12,331
Columbia-Kootenay.... «viivviiiriviienienns. 7,790
Velvet........  .ooeeiis riiereit e, 5416
Jumbo ...l e e e 4395
[T 1 g N $H344
D GO 2,900
Miscellaneous..  ciiiiiiiiiiiaiieatiiaieaians 2,447
Evening Star..c.eveiiiirecieeieinenenesiosnns 1,500
SpiZeC. ..t vies vt i Ceeeees goo
Mome Cristo. .. iiviiiie tevsiinnennne anonas 300
WhiteBear.......ooviiiiiiiiiiiiiiii i, 302
HomestaKe.iovvee 0 eriiiieerininnnennnennas 130
Virginia e i iiiiiniiieeneionsaisnancens 100
Portland, couiviiiiiieiiiiiiiiiiioncissennnas 25

1,620,340
Estd. Value.. ... covviiieiinioniineeinnnes $25,816,342
AVErage. o vnnes Ceeeteererrteeaeeaeeaas $16.00

The ore is .transported to the Columbia river over two com-
peting lines of railway, and supplies extensive smelting works at
the town of Trail and at the town of Northport.
together with a population of about 6,000 in Rossland, are thus
suppbrtcd by the mines.

GEOLOGICAL POSITION.

The geological position of these ore deposits is shown by Map

1, which is a slightly modified copy of a map by the Geological

These towns,

* Paper read before the 6th. annual meeting of the Canadian Mining
Institute, March 1903. .

Owing to delay of clectrotypes, the illustrationt for this paper could not
be printed in this issue ; they wilt appear in the May issue.
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Survey of Canada, from studies by Mr. R. G. McConnell. The

elongated oval area of gabbro is surrounded by a border of vary-
ing width of augite and uralite porphyrites and fine grained green
diabases. The transition from the gabbro to the porphyrites is
not well defined, and they are both from the same magma. Be-
vond the above border come alternating series of porphyrites, tuffs
and slates, and beyond these are agglomerates.

The basic coarse crystalline and plutonic gabbro thus sur-
rounded by borders which become more acidic and finely crystalline,
and finally pass into volcanic breccia and tuffs, indicates an ancient
volcano centre.  The gabbro area is the main plug or neck of lava
crystallized at great depths and exposed by deep erosion. Its
great age is indicated by this erosion and by the numerous altera-
tions in the rock structure and in the rock minerals.

The active mining has been carried on, not within the gabbro
area, but outside of it and in the porphyrites surrounding its west-
ern end. The principal mines are all included in the small group
of claims shown near the edge of the gabbro and located on the
flank of Red Mountain, above the town of Rossland. Map No.
IT is a horizontal section through this group of claims at the ap-
proximate elevation of 3,530 feet above sea level. It shows the
structure details exposed by the workings of the Le Roi, Centre
Star, War Eagle, Josie, Number One and Iron Mask mines.
These mines aggregate some 20 miles of total workings, and the
principal depths attained are those of the War Eagle, 1,615 feet
measured on the vein; the Le Roi, 1,361 feet, and the Centre
Star, 1,289 feet.

On the west of these claims there is a belt of fine grained
eruptives, probably porphyrites, which are in a schistose condition;
having been so plated by pressure as to frequently resemble shale.

COUNTRY ROCK OF MINES.

Within the area of the claims the prevailing rock is evidently
all from the sume magma, but shows innumerable variations in
rate of cooling and degree of metamorphism. It is mainly com-
posed of plagioclase feldspars and pyroxene, generally in about
equal proportions, but towards the gabbro area, bodies of pure
pyroxenite are occasionally encountered. There is usually a small
proportion of orthoclase feldspar and sometimes hornblende, and
some observers have noted the fact that these appear more fre-
quently towards the west. The rock appears to be holocrystalline
and more or less porphyritic. The crystals may be either micros-
copic or as large as, say, five mm. while one or two mm. is a
common limit. The feldspars are more or less altered to a turbid or
porcelain-like appearance, while the pyroxenes are partially trans-
formed to fibrous minerals of the uralite group. In strongly altered
places, and especially within the veins, the rock is frequently
colored brown from microscopic crystals of secondary biotite.

Although varying considerably in different places, specimens
of this rock have generally been determined by microscopical ob-
servers as augite porphyrite, and it certainly belongs to the gabbro
group, differing from the central area mainly in relative time and
rate of cooling. Broadly speaking, the size of crystals tends to
increase towards that area, and coarse crystalline masses are more
frequently encountered, while in the other direction the structure
becomes more fine grained.

DIKES.

This country rock is cut by innumerable dikes which require
detailed comparison and determination by the microscope. Gener-
ally speaking, they appear to be either mica traps, (perhaps
kersantites) or altered basalts (perhaps melaphyre). The latter
are often greatly decomposed.

The general direction of the parallel fractures has been north
10" w. with dips, which are either vertical or very steep, to the east.
Their detailed fluctuations in strike and dip and the way in which
they branch, unite and re-branch are clearly shown by the map.
As explained hereafter, they probably belong to at least two
periods, one before and the other after the ore deposition.  Occa-
sional belts of special crystallization in the counntry rock indicate
dikes of an earlier date, which have since become cemented with
the country rock and jointed to correspond with it. These have
not been mapped.

THE VEINS.

These are shear zone fissures consisting of a series of parallel
platings of the rock produced by shearing under high compression.
In the Centre Star-Le Roi vein, in which the shear zone is most
typically develoyed, this series of platings is 20 to 4o feet wide
and dips about 70 to the northwest. The Josie vein is parallel;
but the Centre Star north vein, the War Eagle and Iron Mask
veins are branches from the Centre Star-Le Roi vein.  Their posi-
tions and dips are shown upon the maps.

The ore consists of country rock more or less replaced or im-
pregnated by pyrrhotite, accompanied in places by small propor-
tions of chalcopyrite, pyrite, arsenopyrite and quartz. The pyrr-
hotite when it occurs by itself, even in solid masses carries, but little
gold, say, from $o.30 to $3.00 per ton. The chalcopyrite is the
principal carrier of gold, and ore of commercial value occurs only
in those localities where chalcopyrite, pyrite and arsenopyrite have
been deposited with the pyrrhotite. The manner in which these .
minerals occur within the interstices of the pyrrhotite, and the fact
that continuous masses of pyrrhotite ore are impregnated in some
places and barren in others, proves the later deposition of these
valuable minerals. They have been introduced after most of the
pyrrhotite was in place, although occasional occurrences of chal-
copyrite and pyrrhotite in quartz point to the possibility of some
contemporaneous deposition. The change from one deposition to
another was probably gradual. A small proportion of the gold in
the ore is native in the form of small grains and scales. The fact
that oxidation extends only a few feet below the surface, while the
proportion of metallics seems to average much the same even in
ore shipments from the lower levels, suggests original deposition
in this form. No data have been collected, however, to indicate
whether it was contemporaneous with the pyrrhotite formation.

The average proportions of gold, silver, copper and total sul-
phides in a grade of, say, $15.00 full assay value are as follows:—

Average Centre Average War

Star Ore. Eagle Ore,
Representing
also ore ot
Number One,
Josie-Le Roi.
Gold, (0z.)..ovvvii 0.59 0.505
Silver, (0z.)....... ... ... ... 0.43 1.0
Coppery (LY. eeevvenion i, 112 1.78
Sulphide Minerals, (1%,)........ 25.0 22.5

In various places the pyrrhotite seems to be accompanied by
a little nickel and cobalt. Specimen analyses ranging from o.13
to 0.65/ nickel, and from a trace to 0.59/, cobalt.

FAULTS.

These have an average direction which corresponds to the
dike system, with dips ranging from vertical to 50 easterly. Out
of the great number of fractures studied and surveyed only the
principal faults have been plotted, i.e., those fractures which
appear to have affected the veins by well defined displacements or

by acting as barriers to mineral solutions. The map gives only a
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partial idea of the way the main faults branch in strike and in dip,
and of the numerous minor interlacing fractures which connect
them.
lessly shattered.

In certain localities it will be seen that the ground is hope-

The faults are frequently not plainly marked, having no clay
) filling, ond at most only a small thickness of comminuted material.
They frequently consist of a zone or series of close fractures, some
of which are better marked than the others, and these f{racture
planes often interweave in such a manner that local measurements
of their strike and dip are deceptive, and these can be determined
only by comparison with other workings. As a general rule, the
faults appear to have been too tightly compressed to give access
to mineral solutions, and those existing during the deposition
period have therefore tended to act as barriers to the flow of these
solutions.
Since individual faults often cross dikes at sharp angles in
strike and in dip, a fault frequently breaks along a dike for con-
Hence in many cases of vein displacement it
is impossible to say how much of the total amount has been due

siderable distances.

to the dike fracture, and how much to subsequent fault fractures
accompanying it.
panied by plainly marked fracture planes the displacement is so
small as to indicate that the fauit system, and not the dike, has pro-
bably been respounsible for most of the shifting.

The sharp angles at which the faults cut the War Eagle vein
have tended to produce overlaps of the vein, which is most clearly
disclosed in the case of fault (K) on upper levels.

The Josie and Centre Star-Le Roi vein, being crossed more
squarely by the fault system, afford the best indications of its
effects. The Josie dike, or more probably an undetermined fault
accompanying this dike, have caused a displacement, which is indi-
cated in the Josie and Number One to be a north throw going cast.
Proceeding ecast trom favlt to fault they are found to have the same
throw up the faults (I and J) at the junction of the Le Roi-Centre
Star territory, after which the steps occur in the other direction,
with a throw to the south. On reaching fault (Q) a north throw
is again encountered, and the steps to fault (T) are then south,
The large scale reversal often stopping in both

In most cases where dikes are not accom-

north, north.
directions from faults (I and }) indicates a lifting of the blocks
from this centre, the possibility of which is borne out by various
connections of the fractures between faults (H) and (K), indicated
in lower workings. As explained hereafter, much of the faulting
occurred after the ore deposition and also at a later date than the
dike formation,
DISTRIBUTION OF ORE AND ORE SHOOTS.

The pyrrhotite mineralization has been very abundantly dis-
tributed through the larger veins, but the secondary disposition of
gold and copper bearing minerals has been more localized, occurr-
ing in the more favorable places. The bodies of valuable ore thus
found are sometimes lenses, tapering out at the edges, and some-
times blocks terminating against faults or dikes. These ore bodies
are found distributed within more limited portions of the vein area,
which in the practical sense thus counstitute the ore shoots, and
indicate those portions of the area to which the gold and copper
bearing solutions had the best access. The shoots are upon a
large scale and of such irregular form that their shape and limits
have been developed very slowly, and the largest and best defined
up to the present date are those of the War Eagle, Centre Star
and Le Roi mines.

The War Eagle shoot has a dimension of 300 to 430 feet
along the vein, and an almost perpendicular trend upon its plane.

It is so located that its median line roughly coincides with the
line of the main shaft.

The Centre Star main shoot is located in the space between
the shaft and the Le Roi end line, and appears to have a dimension
of 300 to s00 feet along the vein, with a steep trend to the east.
The Centre Star east ore shoot is several hundred feet east of the
shaft, but has not yet been sufficiently developed to determine its
length along the vein or its trend, although the latter now appears
to be either perpendicular or very steep towards the east.

The Le Roi ore shoot on the 350 foot level stands near the
cast end of the claim, as shown in the map, and descends perpen-
dicularly, then assuming a westward trend. A little below the
plane of the map it stretches out so as to include the entire dis-
tance between the Josie dike and fault (1), as illustrated by Map
111 of the Le Roi 700 foot level. The structure of the shoots and
of the pay ore bodies within these shoots everywhere points to the
conclusion that their location and shape are due entirely to the
accidental conditions directing the upward flow of the mineral
bearing solutions.

The marked difference between the proportions of gold, silver
and copper in the Centre Star ore shoots and those of the other
mines suggests that the solutions in the Centre Star came from a
different region than those which furnished the other deposits.
The fact that the Centre Star was somewhat nearer to the volcanic
centre than the others, and that its ore shoots trend in that direc-
tion, may account for this.

These shear zone fissures, more or less shattered by repeated
movements, have afforded permeable channels for the ascending
mineral solutions, which have penetrated and decomposed the
country rock, replacing its rock minerals wholly or partially by
metallic minerals. In places the entire width of the shear zone
has thus been transformed into ore, while in other places the min-
eralization has been narrow. The solutions have frequently jumped
across from one set of plating fissures to another, shifting the pay
streak from the hanging to the foot side, or to intermediate posit-
ions, as the case may he. In the Centre Star-Le Roi vein the
foot wall fissure is the one which is the most regular and distinct,
and is marked by a vein of small interlacing calcite seams, which
has been found a very reliable indicator of the position of the vein.
As a rule the heaviest ore deposition has taken place near this foot
wall, and mineralization extends to irregular distances on the
hanging side, gradually fading into the countr -rock. Inthe War
Eagle vein the hanging wall is generally the most distinct and best
mineralized, with irregular extension into the foot wall side.

While many of the dikes and faults merely occasion small
displacements, with no effect upon the mineralization, a number of
them evidently occurred before this mineralization was begun, or
at least before its completion, and acting as partial barriers to the
flow have so deflected the solutions as to greatly increase the de-
position on one side, although they have not themselves been
Map IV of a portion of the War Eagle 6th level
illustrates the way in which solutions rising through the fractured
ground, caused by a fork in the vein, have been stopped by a

mineralized.

large dike, and were so deflected and accumulated in rising along
its under side as to produce exceptionally large and rich ore
bodies. In the Josie vein the Tramway dike has in a similar way
produced the Annie ore shoot below the plane of the map, and the
Josie dike has had the same effect upon the Le Roi and Black
Bear veins (see Map 11I). In both these veins the solution to-
wards the west end seem to have been more or less confined to
the space between the Josie dike and the partial barrier afforded
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by fault (D). Between (D & E) the ore bodies are smaller and
less frequent. The principal channel for solutions has been be-
tween faults (E) and (1), where large masses of ore have formed,
reaching widths of 100 feet up against fault (E). The same
phenomena are repeated throughout the Centre Star ground, as
exhibited by Map 11, which everywhere shows the tendency of
such mechanical barriers to deflect or accumulate the solutions.
In the Ceatre Star it will be noticed that the principal channel has
been that portion of the vein between fault (K) and fault (Q).
Fault (K), however, notwithstanding its large displacement, has
for some reason been an imperfect barrier. In the lower levels
heavy deposition has occurred on both sides of it, while on the
second level, shown on the map, it has been mainly on the east
side, and, at this horizon, is also accompanied by a deposition of
ore along the plane of the fault. This is rather exceptional, and
in fact is the most clearly marked case of deposition within fault
planes. In the few other instances there is some doubt as to
whether the material is not dragged ore or an original vein. Asa
rule, the faults do not appear to have been very accessible to the
solutions.

The numerous instances of displacements by faults and dikes
where the severed portions of the vein on each side are alike, prove
that some of the dikes and some of the faulting occurred after the
ore formation. If the dikes were studied in detail and classified
they would probably be found to belong to two or more different
periods, some of which were later than the deposits.  As to faults,
the facts observed accord fully with what is known of dynamic
action during the long period while volcanic activity is expiring.
Shocks and movements occur repeatedly at increasing intervals.
Early fractures would afford planes of weakness which would not
only be kept open by the repeated movements but would be
multiplied and extended by branches and interlacing fissures.
Such action probably continued long after the ore deposition and
also after the dike formation, since these are found to be cut by
faults,

It is very noticiable that the later sclutions introducing the
gold and copper b aring minerals with quartz have as a rule
followed the pyrrhotite deposition, and do not seem to have sought
or found new permeable channels in the rock where these minerals
might deposit by themselves. On the contrary, they seem to have
been unmistakeably restricted to the ground already impregnated
with pyrrhotite, and the greatest enrichment has as a rule occurred
where the previous pyrrhotite deposition was mcst extensive.

There seems na reason to believe that the pyrrhotite had
chemically any more influence on the subsequent deposition than
ordinary country rock would have. It may have been that the
friable pyrrhotite ore presented such local weaknesses as to be-
come especially shattered by subsequent movements, and thus
afforded the most permeable channels. What probably occured,
however, was that there was one continuous flow which gradually
changed in chemical contents and conditions of deposition. The
altered solutions at the time of the secondary deposition merely
followed the channels of flow which were already established,
possibly modified more or less by a refracture or brecciation of the
pyrrhotite ore.

CONCLUSIONS.

The conclusions derived from a study of these deposits are as
follows :— .

(1) The pyrrhotite was deposited from aqueous mineral
solutions ascending through the more fractured and permeable
portions of the shear zone fissures.

(2) The gold bearing chalcopyrite, pyrite and arsenopyrite
with quartz were deposited later from the same flow rising within
the same channels but restricted to those portions of the channels
which still remained unfilled, or which were re-opened by further
fracturing of the friable pyrrhotite ore.

{3) The main faults and some of the dikes existed before the
formation of pyrrhotite began, or at least before its principal
deposition.

(4) Their intersections with the shear zones made barriers
which more or less directed the flow, accumulated the solutions,
and determined the position of the main ore bodies.

(3)
was repeated intermittently, continuing probably up to recent
times, and the early fractures were kept alive.

The writer is well aware that the origin of pyrrhotite is still

After the ore formation more dikes appeared. Faulting

in dispute by eminent authorities, but believes that a study of the
Rossland deposits must remove any remaining uncertainties as to
this question.  All observations, from the occurrences of the
pyrrhotite as mineral replacements, veinlets and films in the rock
to the effect of dikes and fractures in massing its formation, point
In these deposits at least,

it is impossible to even consider *‘direct igneous ongin” or ‘*mag-

to deposition from mineral solutions.

matic segration,” and no evidence has been found to suggest any
difference between their origin and that of ore deposits of pyrites
or other minerals whose genesis is now established.

The evidence does show, however, that the conditions neces-
sary for pyrrhotite deposition prevailed at an ecarlier time than
those required for chalcopyrite, pyrite, arsenopyrite and quartz.
It is well understood that during the period while heated waters
are ascending in the vicinity of cooling eruptive masses the chem-
ical contents of the solution slowly change, and so do the con-
For the same flow to first yield pyrrhotite,
and then so alter as to produce the other nunerals, 1. no more
exceptional than the well-known excessive deposition in veins of
It may be that the only difference
between their origin and that of pyrrhotite is that the latter re-
quires exceptional depth, heat and pressure. The heat would be
greatest during the earlier stages of circulation, and the great

ditions of deposition.

the more common minerals,

erosion noted by the Geological Survey indicates the prevalence of
unusual depth and pressure at the time.
EFFECT OF STRUCTURE' UPUN MINING METHODS.

Map II illustrates the peculizr difficulties presented to ex-
ploration work within an ancient volcano. Every dike and every
zone of fissures constituting a fault creates a gap or blank in the
formation and to these are added the gaps due to vein displace-
ment.  Systematic cross cutting aided by diamond drilling is
necescary on account of these displacements, vein-branching, the
variations of vein thickncss and the shifting of ore from one set of
planes to another. If carelessly placed a cross cut or drill hole
encounters so many of these blanks as to afford no information, or
what is worse, indecisive results.
work cfficient, and it calls for every resource of care and skill.

In the War Eagle and Centre Star mines structure details are
carefully kept up, and it is endeavored, so far as possible to make
belts ofdike sys-
tems or belts of shattered ground, and to direct the principal
explorations to the main channels of flow.
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Acid Making From Pyrrhotite.

By ErNST A. SJosTEDT, Sault Ste Marie, Ont.

Attempts at using pyrrhotite (monosulphide of iron, Feg S.)
instead of brimstone or pyrite (bisulphide of iron, Fe S,) for acid
ranking have often heen made, but the same having repeatedly
ended in failure and disappointments, they finally come to be con-
sidered as useless #nd fuolhardy undertakings ; and some engineers
and professional men have even gone so sar as to publicly pro-
ncunce it an impossibility, as will be seen from the following
austation :(—

*“ One of the most serious crrors ever perpetrated in the ma.-
ufacture of acid from pvrites is the atttempted employment of
pyrrhotite for pyrite.  Aside from the greatly lessened proportion
of sulphur, 36,. as against 53, , the pyrrhotite will not even yield
freely what sulphur it contains, but crusts with oxide of iron, turns
bliuck, and is soon extinguished when treated in an ordinary pyrite
kiln, It seems scarcely possible that extensive works for the
manufacture of «cid should have been erected, their supply being
entirely derived from a deposit of the valueless monosulphide, but
such has been the case in more than one instance, and will con-
tinue to be so in enterprises conducted without skilled direction.”

When, therefore, a few ycars ago the problem was presented
to us of treating the Sudbury pyrrhotite so as to recover not only
the nicke:, cobalt and copper present, but to utilize its sulphur
and iron contents as well, no sympathetic co-operation was to be
expected, and open criticism was heard from many quarters. It
is with a feeling of no small amount of satisfaction, therefore, that
we are now able to announce that the question of economically
using the sulphur from said ore has been solved ; and take pleasure
in herewith presenting such information and data as will prove to
the engineering fraternity the value of the work done, aud the im-
portance of the results obtained.

THE PROBLEM.

The Sudbury pyrrhotite, as shipped for smelting purposes
averages about 13—20/ suiphur, 1—37 nickel and .5—27 copper,
the balance being made up of a corresponding percentage of iron and
gangue. Realizing the impracticability of using such low grade
ore for the purpcses set forth, the first step taken was in the
direction of concentiting it. The pyrrhotite being easily distin-
guished by its pale coior from the deep yellow chalcopyrite, the
separation of the same from the copper ore and the gangue was
readily accomplished in the rock house, at the crusher and on the
sorting table ; and in this separation we obtained two workable
grades of ore, one hign in copper and gangue and low in sulphur,
designed for the ordinary matte smelting process, and the other,
low in copper and gangue but high in sulphur and nickel, intended
for the acid plant. This latter grade usually averages about 28%
sulphur, 3/ nickel, .5,/ copper and 307 iron,

The plan proposed for utilizing the sulphur in this ore was to
roast the pyrrhotite in a closed furnace, with the recovery of the
resulting sulphur dioxide gas, which, after having been cleaned
and cooled, was to be used for the following purposes :

* Paper presented at the sixth annual meeting of the Canadian Mining
Institute, March, 1904.

1. In the manufacture of a ** bisulphite liquor,” of a character
suitable for, and to be used in, the sulphite pulp industry.

2. In the manufacture of liquid sulphurous ..nhydride, intended
as a reserve supply for the sulphite mill in case of any stoppage
or interruption at the roasting plant, or when the pulp mill would
call for more or a stronger gas than that furnished by the roasters
in operation ; also intended as a separate commeércial product to
be disposed of for the purpose of refrigeration, ice making, sugar
refining, bleaching, disinfecting, etc.

3. In the manufacture of sulphuric acid—3z0°B, 66°B and 987
strong—for the great market open to such an industry, covering
an extensive field from fertilizers to gold mining, and including
manufacturers of fertilizers and soda water, oil refiners, dyers,
furriers, cotton bleachers, brewers and galvanizers ; and also for
the rubber and hat trade, the woolen and wire mill; the nitro-
glycerine and dynamite manufacturers.

THE ROASTING PLANT.

The question of greatest importance at this stage, conse-
quently, was to find a method or roasting system by means of
which a clean and sufficiently strong gas could be obtained at
smallest cost.
in a systematic waanner in shaft and reverbatory furnaces ; and the

Roasting experiments were, therefore, carried out

first conclusion reached was that the ore, in order to be success-
It now happened
that at this time the Herreschoff roaster for treating pyrite fines

fully treated, must be crushed to a powder.

was brought to public attention, and receiving some encourage-
ment from the designer as to the feasibility of this furnace accom-
plishing the desired aim (a dead roasting of the cre without any
auxiliary heat), one of these roasters was purchased and erected at
this place for trial purposes. .la spite of every effort, and after a
long series of tests, however, we found that this roaster, as con-
structed, would not answer our purpose—the roasting heat not
being maintained by the combustion of the sulphur in the ore, and
the gas produced being too diluted. The nrany excellent points
embodied in this type of roaster being fully appreciated, attempts
were at first made simply to improve on the weak points as applied
to our special problem, but gradually a somewhat different type
was evolved, containing some important changes, thanks to which
the problem was eventually solved. These modifications consist
of (1) a minimizing of the heat of radiation, (2) the application to
best advantage of th> roasting heat generated, (3) the exclusion
as far as possible of an excess of air over and above that required
for the oxidation of the sulphur in the ore, and (4) the application
of an auxiliary source of heat, in case of need. And the special
features embodied in the new roaster are the following :~—

1. The combination of four single furiaces in one battery,
disposed equidistant from a common centre.

2. A minimum distance between the floor and roof arches of
the roasting chambers, made possible by the construction of the
arm, and the maaner in which it is secured to the centre shaft (it
being secured in pos’tion by a horizontal motion and a quarter
turn).

3- A round rabble arm, with a perfectly secure locking de-
vice having both ends closed so as to prevent any inflow of air
from the centre shaft to roasting chamber ; the air of combustion
being admitted through special pipes, provided with valves for a
perfect control of the same.

4. Separate muffie chambers for the application of an auxiliary
heat, and having no connection with the roasting chambers, the
one under the bottom hearth being a combustion chamber, and
those under the second and top hearths being heating chambers,
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through which the combustibles of the extrancous fuel pass from
the combustion chamber, and thus utilized *o advantage in heating
the corresponding roasting floors.

5. +A screw device for feeding the ore from the hopper to the
roaster, the same being propelled by means of an endless chain
from the main driving shaft,

This roaster is shown in Figs. 1 and 2.
battery of four furnaces in horizontal cross section on broken lines,
1 1, 1 1 and 2 2 on fig. 2, showing the combustion
chambers a5, the lower and upper heating chambers a* and a?,
and the lower or discharging hearth A 3; fig. 2, shows a sectional
elevation of the battery on lines 3

Fig. 1 presents a

3, on fig 1, through the
central columns of the furnaces, one side shown with the rabbles
and one without.
at, @t and a® the combustion and heating chambers.
the fuel gas and combustibles is indicated by arrows.
oil, entering from main F3, through branch F3 and a suitable
burner into the combustion chamber at F and F1, strikes the hot
baffle walls and is readily ignited, passes through the chamber
and reaches the flue D, whiLo leads to the heating chamber ag
over the lower roasting hearth. This chamber also being pro-
vided with a baffle wall E, which extends to and surrounds centre
shaft 1, separating the gas inlet from its outlet, the combustibles
are compelled to make a full turn here before passing out and up
through the upper secr’un or chimney flue D to heating chamber
a1, Here it makes a similar circuit before finally passing out
through the last section of D and flue Di, to stack K, which is in
common to the whole battery of four roasters.
peep holes, for inspecting the heat and the combustion in the heat-
ing chambers. G is an air receiver (** hot blast™) in the centre of
the battery into which the air of combustion is introduced under
pressure and heated from the brick walls with which it is sur-
rounded, and thence carried through blast pipes B2 to burner at
F. The ore finely crushed is introduced through an opening in
the top of roof A of the upper roasting chamber to the hearth A1r,
by feed tube n, provided with an automatic screw charging device

A1—Aj are five straight arched hearths, and
The flow of
The gas or

Fgq and Fj3 are

nl.  Owing to the bottom heat furnished by the heating chamber
aL,, the ore is soon dried and is now moved towards the circum-
ference by the teeth of arms L, fastened to the revolving centre
shaft I, and finally drops down on hearth Az through rim dis-
charges a o 1. The arms of this hearth, having their teeth placed
in opposite directions to those in hearth a1, now cause the ore to
move towards the centre, and discharges it through centre open-
ings 102 on hearth az, and the ore is thereupon moved towards
the circumference, drops through ao3, on the shelf aj, is then
moved towards the centre and discharged on shelf ag, and finally
through 203, and spout 206 in the ore conveyor. O are pipes ad-
mitting and controlling the air supply for the roasting of the ore,
and M is a cast iron pipe leading {rom the top ot arch A ({ each
roaster and through which the sulphurous gases pass out from
the roaster to the main gas flue.

Four of these batteries of kilns—16 units—have been built,
with a total capacity of treating forty tons of ore per day; also a
crushing plant has been installed, consisting of one 24" x 13" jaw
crusher, two 36" rolls and two revo'ﬁing screens of No. 16 mesh,
with a capacity of pulverizing about 8o tons of ore per shift of 10
hours ; also two Dellwik-Fleischer No. 4 water gas generators,
cach having a capacity of producing 20,000 cubic feet of water gas
per hour, or with a total capacity of about 8oo,000 cubic feet per
day; also an electric installation of three g3 h.p. General Electric
motors for supplying the required power.

THE ROASTING GAS.

At first water gas was used as an axiliary fuel, but by gradu-
aily improving the -letails of the roasters and gaining in experience
we finally succeeacd in doing without it, and since then have
roasted our pyrrhotite without any extraneous fuel (even at times
when the sulphur in the ore averaged bu 20 to >57%, producing a
gas of sufficient strength 6-10;] SO,), for making bisulphite liquor
and liquid SO, ; also a fairly well roasted ure, running as low as
23/ to 734 S when admitting a .iberal amount of air and obtain-
ing a weak gas, but generally from 1% to 37 S wh

good gas.

producing a

xe%s
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A glance at the chemical reactions taking place in burning
sulphur and in roasting iron sulphides will assist in forming an
intelligent idea of the maximum strength of gas obtainable, as well
as of the efficiency and significance of a 10)] SO, gas from pyrr-
hotite.

When burning sulphur: S4 20 =S0,, i.e., all the O com-
bines with the S to form SO,. When burning pyrite : 2 Fe S, X 11
O=Fe, O3+44 SO, ; i.c., 8 parts of O out of 11 unite with S to
form SO,. When burning pyrrhotite : Fey S; 423 O=3 Fe, O,
4780, ; i.c., 14 parts of O out of 23 unite with S to form SO,.
When burning pyrrhotite : 2 FeS+47 O=Fe, O3 4280, ; i.e., 4
parts of O out of 7 unite with S to form SO,. The roasting being
accomplished by means of air instead of undiluted oxygen, (con-
taining 217’ O, by volume), we readily find that the highest theo-
retical percentages of SO, obtainable are the following :—when
burning sulpbur, 8: 21 x 2% 2=21/ SO, max. When burning
15.27 SO, max ; when burning pyrr-

wn

pyrite, FeS, @ 21 x 8+ 11

hotite, Fegs S;: 21 x13+23=12.78 SO, max: when burning
=1

to

pyrrhotite, FeS: 21 x 3+ 7 .00 SO, mux.

The annexed tables from our daily records of two weeks run
in February last, during which time we used pyrrhotite only (and
that of an inferior grade) will furnish exact data of results obtained
under such circumstances.

Composition of ore used, average sample taken from cach

4o ton lot.

- ] b ¢ [ d | ¢ Average
Insoleiiieiiiiiiiin i 24741 29 20 24.95] 21,03 } 16.10 22.50
Sulphur... .coiieieiien.. 20,30 ] 25.81 24.67 | 27.60 | 29.90 24.46

Roasting Results, {average of tests made cach hour).

Febraary...o.oooooinan.t 11124 1314 154161 1718 19-20 ' 2re22 | 2324
i
| —-- ; .
Strength of Gas, ¥ SO4.... 8.60] S.30} 7.90| 7.90. 7.90! 7.60° 7.70
Rousted Fines, 4S........ 1.661 1.86| 2.04{ 2.53! 1381 o0.031 1.86

During these two weeks we treated 210 tons of pyrrhotite,
containing 111,112 Ibs. of sulphur, and recovered 191,917 1bs.

S0O,, thus obtaining an efficiency of 867. The average working
cost, exclusive of heating and lighting the building, amounted to
$1.86 per ton of ore treated, distributed as follows :—

Labor........... 8112 Crushing.......... .30
Power...... e .24 Roasting.......... .75
Repairs and sund.. .50 Sup. rep. and sund.. .61

$1.86 $1.86

If to this amount we add depreciation of plant (say 14 cents
per ton), the cost of the raw ore (say $5.00 per ton) and the cost
of briquetting the fines (say 73 cents per ton), and then subtract

the value of the briquetted ferro-nickel ore, (which we will assume

to be cqual to that of the unrousted ore, or $3.00 per ton), we
obtain a total of $2.75 as the cost of g1y Ibs. SO,, equal toa rate
of $6.00 per ton of SO, gas recovered, corresponding to $12.00
per net ton, or $13.44 per gross ton, sulphur.

It may be well to state here that at first no other raw material
than pyrrhotite was used for the acid making, but some valuable
deposits of pyrite having been discovered in close proximity to the
company’s iron mine, it was decided to v-¢ some of it at times
when treating a low grade pyrrhotite, or when an extra supply of
During the last half year’s run a few
hundred tons of brimstone were also used, on account of shortage
of both pyrrhotite and pyrite from the mines—(caused by the com-
pany’s financial condition at that time). Altogether 10,000 tons
of pyrrhotite and 3,000 tons of pyrite have been roasted in these
kilns, and 375 tons of brimstone used as raw material at our acid
plant up to the present time.

gas would be required.

THE BISULPHITE LIQUORS.

Tilghman, in his patent involving the use of sulphur dioxide
in reducing wood to pulp, states that his invention consists of a
pracess of treating vegetable substances, containing fibres, with a
solution of sulphur dioxide in water, cither with or without the
addition of sulphites, heating the same
vessel to a temperature sufficient to cause it to dissolve the

under pressure in a closed

intercellular incrusting or cementing constituents, leaving the

undissolved product in a fibrous state, suitable for the manufacture
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of paper pulp ete.  Owing to the smaller absorption of the sulphur
dioxide by water, than by a watery solution of metallic oxides, such
as soda, lime or magnesia, the practice in pulp making is there-
fore to make use of such solutions in different ways—-the system
in use here being what is called the *‘tower system.”
sists of a battery of high towers filled with a coarsely broken
dolomitic limestone, through which runs a spray of cold water,

This con-

while the roasting gas is forced up through the tower, meeting the
weak lime solution thus formed, and is absorbed by the same,
forming monosulphite of lime (CaSO;) and magnesia; and upon
the ucutralization of the lime by the gas, the water absorbs free
S0., forming an acid solution (H,S0;) which again dissolves
some of the lime and magnesia salt, resulting in the formation of
a solution of monosulphite of lime and magnesia in free sulphur-
ous acid (H,S50;)—the so called ‘‘bisulphite liquors.” The
desired strength of this solution is about 4,/ total SO, and 1/
lime (5.5°B); and our experience here has taught us that for
economically obtaining such a liquor & minimum of 5, SO, in the
roasting gas is required.

The gradual progress and improvement made in our work in
this department will best be seen from our first year's record
hereby presented.

Tons SO,  Tons SO, |Av. Strength|Efficiency of
made. recovered. [of gas, % $O,| recovery.
January coooaoillll, 228 163 3.9 7l.4
February ..... ....... 208 107 3.7 51.4
March.oooviieiaaanat. 221 165 3.3 74 9
April cioiiiiiiiiiaa, 249 173 3.7 69.3
May coie ciiiiieinaa., 197 125 3.1 03.2
June .ol 250 163 5.0 635.6
July ool 203 125 4.0 60.3
August oo oieiieeen. 263 17z 5.1 4-3
September...ooioena... 283 203 6.6 71.8
October . .. .... EXT 203 6.7 85.3
November ...oovvaene. 232 22 S.1 $7.0
December ........... 260 253 12.6 97.0

This table also shows that from January to July inclusive the
as supply was constant but weak, and the absorption not sufficient
(66/) ; also that during July and August, when the weather was

warm, the efficiency was still more unsatisfactory, being only 52 ;
but that, after the installation of a larger cooler in August, a great
improvement in the absorption was had, September showing
71.8,7 and October 83. 3, efficiency ; and finally that in December,
when using part pyrite, a1 much stronger gas was obtained, and
also (owing to the low average temperature (38 F) of the absorp-
tion and cooling water during this month), a nearly theoretical
recovery of the gas—-g7,  efficiency. Later on, after having made
further improvements at the roasting and the absorption plant, we
succeeded in producing an 8,” SO, gas from pyrrhotite with less
than 25, sulphur (as previously shown), and found subsequently
no difficulty in making a gas of 8,'-10,7 SO, contents from a rich
(30,’S) pyrrhotite, and in obtaining a recovery efliciency of
70, .80 /.
THE LIQUID SO, PLANT.

The principle underlying the liquifaction of diluted sulphur
dioxide gas is quite simple, consisting merely in the absorption of
the SO, by water (thereby separating it from the nitrogen and
oxygen and other gases with which it is diluted), heating the acid
solution obtained, so0 as to evaporate off the SO,, dehydrating this
acid gas, and compressing and cooling the dried gas. In practice,
however, many difficulties present themselves for an economical
solution of the problem, caused principaily by the low degree of
solubility of the gas in water of bigh temperature, and the poor
The annexed table shows some
of the values regarding the SO,—gascous and liquid—at different
temperatures :—

absorption of a very dilute gas.

e . e 3
Femperature. Vol SO, | %SO, inn | Sp. gr. of l_u'.ssur‘c.
i h > > (in aims,)
-l soluble in saturated | the watery of the
oC o 1 vol. H,O | solution solution liquid SO
2
10 13 1.00
o 32 798 18.58 1.53
5 1 67.5 16.19 ! 1.061 1.80
10 30 56.6 13.93 ' 1.059 1.26
15 39 47-3 11,92 1.054 2.70
20 6S 39.4 1013 1.042 3.2
30 S6 23.4 : 1.024 .12
130 ; 10
v ‘ 9
A

G
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7
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The'above figures are correct only when dealing with lOO/

gas as the solubility of the diluted gas is much smaller.  For

instance : A 10, -12, volume SO, in the roasting gas will, ut or-
dinary temperature give a max. absorption of only 25 SO,, instead
of the 10, -15,", shown at temperatures between 10-20 "C.

The requisites for an economical liquetaction, therefore, are as
follows :
A strong gas, and gas flues free from leakage.
2. An eftective cooling and cleaning system.
3. Cold water for absorption and cooling.
4. Large absorption towers.
3. An econoinical heating exchange (counter current) system.
Cheap fuel and economical heating and  concentrating

systems.

7. Ample compressor capacity.

All the above
in our liquefaction plant, the general arrangement of which is

points have been carefully studied and applied

shown by the annexed sketch Fig. 3.

The roasting gas from furnace A rises to gas main a, and is
from there drawn ofl’ by
cooler B, and spray tower C, and then forced threugh absorption
tower IZ, where it meets a shower of water, by which it is absorbed,

means of a lead lined fan D, through a

leaving the nitrogen, oxygen, and other gases to escape at c.
The acid solution leaves the tower at e, and runs by gravity
through pre-heater F, overflowing through pipe f, into heating
pan G, where it obtains its final temperature for driving off the
SO, conteats, and from which the hot spent liquor runs through
pipe f back to the pre-heater.  In this apparatus, built on the
counter current and heat exchange principle, the outflowing spent
liguors give up their heat to the inflowing cool acid solution.

s 80,,

which then, together with some steam, rises up through the gas

Whea brought near boiling paint, the solution gives up its

o
S

and then to the debvdrating
moisture is absorbed by the strong sulphuric acid entering the
on beiny diluted by the ab-

out-take g, to condenser H, where most of the vapor is preciyted,

tower I, where its last trace of
tower through pipe K. This acid,
sorbed water, runs by gravity through pipe i’ to acid pan J, where
it is evaporated and concentrated to full strength, and run off
through j into acid eggs K, from which it is again forced through
k back to the dehydrating tower.  The now pure and dry SO, gas
passes through suction pipe i to compressor L, where it is sub-
jected to the required pressure ; is then cooled and liguified during
its passage through discharge pipe | and cooler M to storage
tanks N.  From these tanks the SO, can either be drawn off in
liguid form at v', or in gaseous state at n”, as desired.

With roasting gas of 7%-9./ strength, and with the cooling
and absorption water with a temperature of yo -43 F we obtain an
and maintain the strength of the

absorption of 70 .-8o  efficiency,

acid solution at 1.2-1.5  SO,, the temperature of the gas entering
the tower being 70 -So, and the solution leaving the tower at
about 43°F, entering the preheater at about 1635, is here further
heated by exhaust steam to about 1887, and thus the balance of
only 24 F necds to be furnished by direct fuel.

The capacity of the plant is from S to 12 tons of liquid acid
per day, and the cost of liquetaction includes the following items :

Fuel ........ ceeeirees viiass weees . Stl00operton

Power (Eleetrie) .oovvvr coviieiins. 1000 -
Water, light and incidentals.......... 1.00 =~
Labor aud superintendence ...l .75~
Depreaation aad vepaies © . . ... . 1,25 -

—_ $ 6.00
2 tons SO, s at, sy SNoo L.l 16.00
Total cost of one ton of liguid SO,.... Sz22.00

THE SULPHURIC ACID PLANT.
Sulphur dioxide gas, in presence of free oxygen and steam
will form sulphuric acid (§0,+0+H,0=H, SO,). For this in-
dustry 2 weak gas is not only permissible, but cven necessary,
a surplus of oxygen being required. In fact the the sulphuric acid
makers do not want any stronger gas than 8/ SO,, while one of
the most prominent consulting engineers has advised us that even
*from 57-6,/ SO, gas sulphuric acid can be produced, at a very
low cost, that will compete with any manufactured from pyrite.”
In the manufacture of sulphuric acid two systems are now in
se, namely, the Chamber system and the Contact system ; but
lln. one especiilly recommended to us is the old Chamber system.
As planned, this plant will have a capacity of 30 tons 30° B,-21
tons 66° B3, acid, and will be arranged in the following general
manner :—

D £ £

G

The gas from roasting furnace A enters first into nitre oven
-apors, then to dust chamber C,
where, under the influence of

,q

£ £

B, where it is mixed with nitrous
hot tower D and lead chambers E,
steam and at the expense of oxygen of the nitrous acid, it is con-
verted into nitric oxide and further oxidized (by the air present in
the chamber) into nitrous acid, which again decomposed by SO,
ctc.—the process being continuous.  From here the sulghuric acid
formed passes through cold tower F,
freed from its mixture of nitric and hyponitric acids :

(SO, + N, 0; + H,0=H, S0, + 2NO)

The daily cost of manufacturing a 50° B, acid from pyrrhotite
named plant would include the following

filled with coke, where it is

or pyrite in the above

items :—-

Pyerhotite]  Pyrite
304 S | 431 S

Py rrlmliu. ‘=. tons at $23.00 ... S
l’vruc 134 tons at §35.00 ... 77-30
Nitrate of bod.l. 420 1bs, 2t S2 10.30
Steam oo Ll . 10.00
Labor. o oo ih i ettt e e S.00 S.00
Repaies, z5eperton S oo oiiiiiiiiiiiies ciiiiies 1.75 1.53
Deprecintion, 107, on $50,000.00. . ..0 oo vn caael ol 15-75 15.75
Total cost Ceeierresaanetaeaes see] 171.00 123.00
Deduct values of the roasted fines coooooieveveei o 100.00 15.50
Netcostperday . ....ooo.oo.n PN 71.00 108 30
Net cost per ton 30°B Acid. ............ 2.37 3702

CONCLUSION.

From the data above given we find that the pyrrhotite not
only can be roasted without the xid of special fuel, but also made
to vield a sufficiently strong SO, gas for the sulphite pulp indus-
tvy, for liquefaction and for the manufacture of sulphuric acid,
thereby giving to this much neglected mincral a value and an
opportunity which it never had before.

But before concluding, T wish to explain my position in this
respect, and to state that my contention is not that pyrrhotite
neCess: mly is the most econamical raw material for the acid in-
dustries under all circumstances, but simply that, when a pyrrho-
s nickel,

s to roast

tite, containing some other valuable clements, such
cobalt and copper, and where the prevailing practice is
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the same before smelting, and when a deposit of magnetic pyrites
can be obtained at the cost of mining and wsed for local consump-
tion. the mouosulphide of iron stands a fair chance of being a
cheaper source of sulphur for the above mentioned industries than
brimstone, or pyrite bought at market price at a distance—and
consequently making many magnetic pyrite ‘deposits, heretofore
considered worthless. become of economical value.

Methods of obtaining Water Supply, for Sugar Plant-
ations in the Hawailan Islands.

By J. N. S, Winnians, Punene, Maui,

What is now known as the Territory of Hawaii, United States
of America, consists of a group of Islands lying in the Pacific
ocein 2,100 miles S, W. from San Francisco in Longtitude 155 to
1617 \WW. and between the 1Sth. and 22nd. parallels of N. Latitude,
just within the Tropic of Cancer and in the path of the Northerly
trade winds.

The principal Islands of the group are Kauai, Oahu, Moloka,
Maui and Hawaii, also some small and unimportant islands near by,

Geologically this group of Islands is peculiar and is supposed
to be in connection with 2 long chain of islunds stretching from
North West to South East for some thousands of miles in the mid
Pacific Ocean, the mountain tops of a submerged continent.

Each island in the group with the exception of Kauai consists
of two mountain ranges of volcanic origin connected by an interval
of comparatively flat and low land, these mountain ranges cross
the path of the prevailing winds and form barriers to the clouds
brought down which condense and precipitates a1 heavy rainfall on
the mountain slopes on the windward sides of the various islands,

This heavy precipitation, amounting to upwards of joo inches
per annum in pliaces, has caused great erosion of the steep moun-
tain slopes, which, on the exposed sides are seamed with tremea-
dous chasms some of them many hundreds of feet deep.

This process of erotion is still going on, and has had the
practical effect of sweeping a great proportion of the surface soil
of the windward coast down to the flats into the sea.

For this reason the best and most continuous stretches of Linds
are on the flats connecting the mountain ranges, and on the lee-
ward sides of the islands.  Since the rainfiall on this side, while
extremely heavy at times, is intermittent and due to 2 wind which
seldom occurs, the land is not much cut up by gulches or canons
nor yet has it been denuded of surface soil to such an extent as
prevails on the windward side, and is much more fertile and
productive.

These lands are composed partly of volcanic mud ejected from
volcanoes (now extinet) and partly of decomposed lava resulting
from ancient volcanic action and are covered by very scanty vege-
tation until water is brought out to them.

When the growing of sugar cane was first started on these
iskands some forty or fifty years ago, the plantings were made on
the windward side of the islands to take ad antage of the rainfall,
and it was not until some vears after the inception of the industry
that it became evident that the rainfull was not regular enough,
excepting in some few places, to produce the best results in cine
culture ; and hence the first attempts at irrigation, accomplished
by dinming up streams aad leading the witter out by means of
ditches to the head of the cultivated lands.

One successful ditch after another was put through and the

“ Paper presented at the Sixth Annual Meeting of the Canadian Mining

Institute, March, t1qo43.

sugar industry prospered greatly, giving ioncentive to works of
colossal magnitude, consisting of miles of ditches and thousands of
feet of inverted siphon pipes for carrying water across gulches which
could not be bridged nor yet got around by flumes.

These siphon pipes are of sizes varyving from 18 inches diameter
1o 48 inches in diimeter and are made of rivetted wrought iron or
steel plates of strength safficient to carry static pressure due to
heads of 300 feet and upwards.

These pipas are made in sections and riveted in place ; the fall
given to the siphon pipe is usually one foot in one hundred teet of
pipe measured on the curve, that is the bottom of the entry ditch
will be one foot in one hundred feet of pipe higher than the bottom
of the delivery ditch.

The size of the pipe is calculiated so that the velocity of the
witer through it shall not exceed from 3-7 feet per second.

This fall in the pipe is more than is pecessary 1o pass the
witter at the given speed but is allowed to compensate for the col-
lection of mud, stones etc. in the bottom of the pipe and also for
any growth that may form on the interior.

These pipes are always fitted with manholes and waste valves
at the lowest points for the purposes of inspection and cleaning and
are kept painced with an asphalt composition on the outside.

It sometimes becomes necessary 1o make close calculations on
the delivery of water iniron inverted syphon pipes, and the following
useful formula based on that of Trautwine has been successtully used
in such instances.

Formula for finding the 24/ head in feet that must be given
to a rivetted steel or iron pipe of o given dinmeter, coated inside
with asphaltum, to enable it to discharge it griven required quantity :
{Adapted from formula Art. 3, Page 248, 1883 edition, Trauvtwines’
Civil Engincers Pocket Book)

Let H = totud head or difference in level between the bottom of entry
and delivery ditches semving an inmverted siphon pipe.
D = required discharge in cubic feet per second.
L =length of pipe in feet measured on the curve.
d .diameter of pipe in feet,
¢ Constaait -for asphalted rivetted pipe 3490.
D? » [Lstd-33))

¢ < d (d? - 87

The constant ¢,-- 3,493, is deduced from the results of observa.
tions made by Mr. H. C. Perry C. E. in charge of the ditches and

1 ar
ging

pipe lines on the sugiar estate belon
Co. of Makaweli, Islind of Kauai.

These pipe lines are go inches diameter inside the small end

to the Hawaiian Sugar

of the courses of pipe and deliver 335 cubic feet of water per second
measured over it weir situated in the delivery diteh.

In all siphon pipes used in this country the radius of curve is
so great that the pipe can be tiken as straight without appreciable
error.

The formula gives results which compare closely with observed
discharges in several pipe lines varying from 207 to 48 dinmeter
and from 300 to 2,300 feet in length,

No aobserved data are available for pipes longer than about
1000 dixzmeters.

Of Iate, tunnelling as & means of conveying water in ot country
very much cut up by gulches has been successfully adopted, par-
ticularly in districts where the canons are very deep and close
together.  The tunnels are driven on a grade and follow the
weneral course of the cainons keeping some little distance back from
the face of the bluffs ; break throughs are driven from the tunnels
to the face of the blull as a means of ventilation, for the discharge
of rock and for the purpose of catching small streams which fall
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HAWAIIAN SUGAR PLANTATION.
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down the face of the cliffs especially near the heads of the gulches,
—see sketch of cross section of tunnel herewith.

A special instance of this work is shown in the Olokele Ditch
just completed for the Hawaiian Sugar Company above mentioned ;
and in the Nahiku Ditch for the Hawaiian Commercial and Sugar
Company of Maui, Hawaiian Islands, now under construction,
both of which ditches with all work connected therewith are under
the supervision of M. M. O’Shaughnessy, Esq., C.E.* -

Where the tunnels pass through seamy rock the bottom and
sides are lined with cement mortar 1 part cement to 4 parts of
sand, in ordinary rock the mud brought down by the water in
freshets will in a short time tighten the tunnel bottom so that no
leakage will occur. ‘

The ditches are given a grade of 1 foot in 1,000, sometimes a
little more depending upon the scouring action of the water on the
ditch bottoms.

As regards the construction of the ditches and flumes where
used, the ordinary practice is followed, special care being taken at
the entries to siphon pipes to fit substantial and large waste gates,
so that in event of heavy local rainstorms the excess of water shall
escape away from the head works of the pipe line.

In general work on a sugar plantation that uses irrigation, the
quantity of water required to properly irrigate 100 acres of land
under cane cultivation is one million gallons per 24 hours, and as
large plantations have from 7,000 to 12,000 acres of land in cane,
from 70 to 120 millions of gallons of water per 24 hours is
required.

Some plantations are situated in districts where no surface
water is available, others again cannot obtain a sufficient supply
from their ditches and catchment areas, so to supply their needs,
sinking for water has been resorted to.

On the Island of Oahu an underground reservoir of water
which could be tapped by artesian wells was discovered some years
ago ; this water rises at this place some 3o feet above the level of
the sea and is found at depths varying from 4oo to 1,200 feet.

Pumping machinery of great capacity was put down and the
underground supply drawn upon for use on the plantations situated
within the artesian area.

At the present time the daily water pumped from artesian wells
on the Island of Oahu reaches about 300 millions of gallons, some
of it lifted upwards of zo0 feet in height.

This condition of an artesian supply does not appear to exist
on any of the other islands in the group, and when pumping is re-
sorted to, open wells or sumps are excavated, the underground
supply resulting from rainfall on the mountain sides percolating
through an upper broken stratum and retained by the lower stratum
of impervious rock.

These sumps are excavated to about 20 feet below sea level,
tunnels are then driven on the lower stratum directly inland, open-
ing up the water bearing rocks and the supply thus obtained is
pumped from the sumps through very long pipe lines to the levels
required on the cultivated areas. )

To avoid the heavy expense of long pipe lines, there are three
instances of shaft sinking at the upper levels of the cultivated lands

* The author is informed by the Hon. H. P. Baldwin that this method
of conveying water was first adopted in this country when the Hamakua
Ditch Co’s line on the Island of Maui was constructed some 25 years ago,
since then this very bold scheme has been improved upon to such an extent
that in the above mentioned ditches no siphon pipes or flumes, (which are liable
to distruction by cloud bursts or violent rainstorms) have been used, and a
arge proportion of the entire ditch line is tunnel.

down to sea level and regular underground pump of mining pattern
installed, but these have proved so expensive in first cost and up-
keep that there is no encouragement to repeat the experiment.

One of the largest stations of this kind is at Kihei on the
Island of Maui where the shaft is joo feet deep and two pumping
engines of a combined capacity of 17 million gallons of water per
day lifted joo feet high are situated in a very large chamber
excavated in the rock ; an abundant water supply is found at sea
level ; but the expenses of operation are very heavy in comparison
to those of surface pumping stations delivering water through long
pipe lines.

The machinery installed in the various pumping stations is of
the most modern and complete make obtainable at the present day,
and as in no other part of the world are such mechanical irrigating
plants in existence, a more than passing notice may be of interest.

The plantations that pump all or part of their irrigation supply

are situated as follows :

Island of Kauai, 3, approx. delivery 24 hours, in gallons 75 millions.

Island of Oahu, 6, ** o « “ 360 “

Island of Maui, 5, ‘¢ ¢ e “ 150 ‘e

Island of Hawaii, 2, ** s ‘ “ 10 L
Total delivery per 24 hours, gallons about 595 gallons

The average height to which this water is pumped is about
200 feet and the total power developed to deliver this enormous
quantity of water is over 20,000 horsepower.

The stations are divided into units of various capacities situated
at spots most convenient for obtaining the water. The largest
units deliver from 10 to 12 millions of gallons per 24 hours and a
station may have as many as four units ; the majority have only one.

The pumps themselves can be divided into three classes : Im-
peller pumps such as centrifugal or other types of rotary pumps ;
Multivalve pumps such as the Worthington and others in which
piston or plunger pumps draw and discharge water through large
numbers of small valves set in suitable suction and discharge
chambers ; which valves open and close by the water pressure :
and pumps having mechanically operated suction and discharge
valves of which only one type, the ‘‘Riedler” Patent constructed by
the Allis Chalmers Company of Chicago, has been operated in this
country.

The pumping stations are fitted with all kinds of boilers of
which two makes stand first in point of numbers installed—Bab-
cock and Wilcox Water tube boiler and the Sederholm Fire tube
boiler, and there are all kinds of fuel and labor saving arrange-
ments. Green economizers in the flues, arrangements for coal
handling, automatic damper regulators etc. etc. And as a result
exceedingly high efficiencies are obtained in ordinary work.

The engines driving the pumping machinery are almost all of
the Corliss type two cylinder compound, three cylinder triple ex-
pansion, and four cylinder triple expansion of the very best make
and finish, and fitted with all modern appliances in the shape of
condensers, feed water heaters, and in one instarntce the latest ideas
in superheated steam have been applied.

The mechanical efficiencies obtained on the various systems of
pumps are as follows :

Centrifugal pumps delivering to 50 feet head, from 43//~557

Impeller or Rotary Pumps from 607/-757%

Multivalve pumps, from 757-8357 and mechanically operated
valve pumps from 857,—9o7/.

In one mechanical efficiency test made by the author on a
Reidler triple expansion pumping engine, delivering water at 375

-feet above the level of the water in the sump, at the rate of 10
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million gallons per 24 hours, and the water delivered by pump
measured over a wier especially made for the purpose, the remark-
able figure of 91.85/ was obtained ; that is, of the horse power
developed on the main engines 91.857 was expended in doing use-
ful work on the water delivered.

This test was undertaken for the purpose of determining the
slip or back lash of the water in a pump having mechanically
operated suction and discharge valves, which in this instance was
found to be 1{ of 1/.

The necessity of high economy in pumping machinery in this
country is seen when the cost of coal at from $7.00 to $9.00 per
ton delivered into the furnace is considered.

A large number of pumping stations are now operated with
California crude oil as fuel, which is furnished to the various stations
at $1.350 per barrel of 42 gallons; at this price oil is about equal
in value to coal at $6.00 per ton, but as oil leaves no residues nor
yet soots up the tubes or economizers as coal does, the economy in
labor by using oil instead of coal is very marked. In a large
pumping plant tormerly employing eight firemen and coal passers
per day, and two water tenders, the eight men have been cut out
entirely, the work of keeping steam with fuel oil being done, and
done easily, by the two water tenders in addition to their other
duties.

It, however, is clear that such an economy is obtainable only
in large plants, as in small plants operated by one man on a
watch, no economy in labor is possible.

The burners used for crude oil are of various kinds and makes,
but the results obtained by each are about the same, 6 pounds of
ordinary crude oil of 18 Beaumé (mimus scale) being equal to 10

pounds of ordinary coal.

When the use of oil was first contemplated it was expected
that the boilers would suffer from the intense heat generated in the
furnaces, but this expectation was not justified, as all experience
here goes to show that the life of a boiler will be just as long with
oil as with coal for fuel, provided that the proper furnace arrange-
ments are adopted.

By the courtesy of the Allis Chalmers Co. the writer is enabled
to present plans showing a typical four cylinder triple expansion
Reidler pumping engine and a Sederholm boiler fitted with auto-
matic stokers etc., also a photograph showing a three cylinder
triple expansion pumping plant of ten million gallons capacity as
erected and in working order on the Oahu Sugar Co’s and
Hawaiian Commercial Co’s plantations.

By the courtesy of the Hon. H. P. Baldwin, General Manager
of the Hawaiian Commercial and Sugar Co., the writer is enabled
to give the following figures for the cost of pumping water to
different elevations by the following machinery :

Pump plungers 11 7" diameter x 32" stroke.

Steam Cylinders, H. P. 19" ‘ x 42" ¢
I. P. 33" o x 42" ¢
L. P, 50" ¢ x 42" ¢
The whole forming a Reidler Triple Expansion Pumping

Plant.
Sederholm Boilers, Green Economizers, California Crude oil
for fuel, Steam pressure 180 lbs. above atmospheric pressure.
Revelutions of Engine per minute 54.
Delivery in 24 hours at this speed 9 million gallons.

Elevation of delivery. Cost of million gallons.

100 feet. .. vviviiiii e $ 7.85
200 Y e e 11.57
225 Y e e 12.50
250 Y e e 13.44
300 YL e 15.30
330 Yt e 17.17
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which figures include superintendence, labor, fuel, supplies and re-
The

figures would be considerably modified if centinuous pum-ing

pairs during one year which contained 240 pumping days.

were employed, but as occasional rim storms occur, the pumps
are only operated when required.

The economy of such a pumping plant is high ; one horse-
power being produced for the consumption of 1.12 Ibs. of oil per
hour, which at the rating of 6 Ibs. of oil being equal to 10 Ibs. of
coal in ordinary work is equivalent to 1.87 lbs. of ordinary coal
per horse power per hour.

As o rale pumping is considered to cost 30 more than ditch-
ing, but «since the ditch depends on rainfall for its supply there is
an element of uncertainty about it.  Pumping on the other hand
is very sure, since the underground supply of water is practically
inexhaustible, and even during severe draughts when the ditches
are nearly empty, the pumps are always able to furnish water.

The most conseriative practice in irrigation works for sugar
plantations where possible is to have both systems so that which-
ever way the barometer goes water is available for the crops in

the ground.

LONDON LETTER.

Loxpox, April, 1904,

Mining Markets here continue distinctly hard in tone with a tendency
to increased business. But for the coyness of the public we should, no
doubt, have brisk markets, seeing that the financial position is sound and
prices generally cannot be far off bedrock. The climination of the Whitaker
Wright regime will ulso have its effect in due course and tend to render
mining investments more in fashion.

British Columbians.— There has been a better market than for some time
past. The Premier Mines (Le Rui No. 1 and Le Roit Nu. 2) are showing
up very well and if the recent favorable developments hold good there are
decidedly betier prices ahead. Le Roi No. 1 on Febrnary results is earning
a 50 p.c. dividend on its to.day’s price of 28 p.c.

All Canadians will be glad to sce the Le Roi properties having a fair
chance, is they are now free of fina:ucial embarrassment and well equipped
with working capital.

Australians arc¢ a very steady market with a rising tendency. The
olicy of centralization of control is having a remarkable effect in prevent-
ing share rigging. Nearly all the important mines are now in the hands of
Bewick, Moreing & Co., with the resuit that working expenses are consider-
ably reduced and every individual mine has the henefit of its neighbors’
experience,

The Associated Northern Block squabble is now over and the real busi-
ness of mimny 1s in hand again  These shares round about the par price of
£1 are not too high, as the mine possesses potentialities.

Great Fingalls and Golden Horseshoes are also solid investment. In
fact a very promising ‘¢ trust ** could be made in this market.

South Africans.—The Kaffir circus is now in a very interesting situation.
With the labor question practically solved, the bull account reduced to very
modest dimensions, easy mouney, and prices at the lowest for the past four
years, the market is in a position to respond promptly to a good lead. The
last few days have shown increasing business of an investment character,
and the undertone is very firm indeed. Stocks are in good hands and there
are no keen scllers at present prices. On the whole this market has not
looked so promisiug for a long time.

It is hoped that the better time coming will nect be of quite such a mad
character as in 1395, but that there will be steadily rising markets with good
business all the way up. The Land Companies and Deep Levels are excel-
lent purchases without alinost an exception. Assoon as the maguates are
quite ready the market will yro right ahead.

West Africans. —This mach maligned market is not dead by any means
and the shares of the Premier Mine (the Wassau) having fallen from £38
down to 30/~ or so, have now turned the corner and are showing a much
steadier front at about £2. Amalgamateds are also buyers.

Miscellaneous.— The big Wai-hi 1s going strong and theshareseie being
bought by insiders. Of courseat /s for the £1 sbare the future is rather
discounted, but the shares are talked to £7or £8. Itiscertainly an im-
mens]e proposition and in capable hands, with enough ore in sight tolasta
decade

Ri1o Tintos are buoyant on the past year’s resuits and present strength of
copper.

Taken all round the mining markets are well worth close attention

Dr. Eugene Haanel, Superintendent of Mines, Mr, T. Cote, Mr. N,
Strom and Mr. ¢ E Brown, electrician, of the Canadian Commission ap-

pointed to investigate the matter of the electric smelting of iron and steel,
returned to Ottawa on the 16th of April.

Professor E. Rutherford, F.R.S., of McGill University, gave a lecture
ou Radium befure the McGill Graduates of the Uttawa Valley, i Ottawa on
the 19th instant.

Mr 1. Obalski, Inspector of Mines, for the Province of Quebec, was in
Ottawa during the month,

Mr. Eugene Coste, E.M., Toronto, was in Ottawa on the 15th instant,
and removed the furniture and papers of the late Secretary of the Mining
Institute, to Toronto

Mr. W. 8. Lecky has just cotupleted a tour of three months throughout
Canada. from const to coast as representative of Messrs. Lyman Sons & Co.,
of Montreal.  This house which is well knuwn for its supply of chemists
and assayers material intend to give to Canadian chemists and assayers a
first class service aud a very large stack from which to telect; & new
catalogue will be issued for circulation this summmer,

Mr Ervin Dryer has resigned his position in connection with the West-
inghouse Electric & Manufacturing Co., and has accepted an appointment
with the Allis-Chalmers Co. Mr. Dryer's connection with the Westinghouse
Company extended over a periad of sixteen years, and his wide acquaintance
throughout the western part of the Umted States will be of great service to
the Allis-Chalmers Company in the extensive new developments which they
have undertaken.

Nova Scotia Gold.

A recent number of the Canadian Gazette, (London, Eng.) publishes
what purpons to be a cable despatch from Ottawa to an Eunglish paper,
which says:—

* Official reports received here fromn Halifax state that very rich dis-
coveries of gold have been made in Northern (?) Nova Scotia. Prospectors
have been searching for the metal for a long time, but have only jast found
it in paying quantities ‘The new fields, according to the descriptions
received liere, are regarded at present as being comparable in richnessto the
Yukon ard Australian mines.”

The Gazette goes on to say that the discoveries of rich ore at depths of
950 feet in the Caribou District are due to the action of the Nova Scotia
Government in granting aid to the sinking of shafts to a depth of 2,000 feet.
Since the Act to encourage and aid deep gold mining in Nova Scotia only
becdame law in March of this year it is difficult to believe that the deep shaft
of the Baltimore and Nova Scotia Company is ‘owed to the recent action of
the Nova Scotia Legislature.” Our good friend, Mr, L. W Getchell,
Manager of the B. & N. 8. Co., began and has prosecuted his mining work
without regard to Government aid which, as a matter of fact, has not yet
been avasiled of by any one.

The /ndustrial Advocate of Halifax, in commenting on this absurd pre-
sumption, says :—

¢ It is a pity that such inaccurate statements should obtain currrency in
a journal identified with large Canadian interests in London. The impres-
sion conveyed by the message of the Outawa correspondent is equslly
erroneous, as it gives the uninformed reader the idea that the discovery of
gold in this province is a matter of recent occurrence, whereas the fact is
gold has been successfully mined in Nova Scotia for forty years. ‘The gold
measures of the province extend frum Yarmouth in the west to Guysborough
in the east, a distance of nearly 400 miles, with a width from 25 to 75 miles.
The geologists have held the opinion for years that the formation was anala-

ous to that of the Bendigo-Australian mines, and the attainment of vertical
geplhs of goo feet by several companies proves the correctness of the above
theory, the ore being found in a regular series of superimposed saddles,
showing as good values in depth as at the surface. Thisimportant develop-
ment has influenced the local government to engage to defray half the cost
of sinking onc or more perpendicular shafts 2,000 feet to demonstrate the
permanency of the gold measures of this province.”

The perseverance and intellectual acumes of Mr. E, R, Faribault, C.E.,
of the Dominion Geological Survey, has enabled him to correctly work out
the foriaation of the saddle veinsin Nova Scotia, and to his work more than
to any other cause is due the renewed interest in the possibilities of deep
mining in the Nova Scotia gold fields That such deep mining will be re.
munerative, and that Nova Scotia gold mines will add to their reputation
within the next decade, cannot be doubted by any one who is familiar with
the industry in that Province.

Eastern Canadiaus have not been much interested in that strong orgam-
zntion known as the Western Federation of Miming, but our countrynien in
British Columbia (especielly Rossland) have known that samie organization
somewhat intimately. Western subscribers therefore may find it interesting
to know that the martial law which ruled at Telluride, Colorado, and which
was occasioned by the lawlessness (even to murder) of certnin strikers and
agitators, was ended about the middle of March, and that the guarding of
the town and mining properties has again been left to the citizens. Agitat-
ors were deported from the towns affected and warned not to return, and asa
rule they have heeded the warning. \While there may be, and probably 1s,
no connection between the offenders and the Western Federation of miners,
yet the influence and effect of the disturbance has been detrimental to the
Federation, inasmuch as the Union miners in Cripple Creek are disaffected
and have left the ranks of the Federation which is thus crippled in what,
hitherto, has been its greatest stronghold in the Western States,
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The Ogilvie Gold Dredging Company.

‘The annual meeting of this company was held in Ottawa on the 29th. of
March. The President, Mr. Wni. Ogilvie, presented the report of the
Directors for the last year, which briefly ) stated that during the season of
1903 the management had devoted their efforts to the prospecting of about
seven miles out of the 110 owned by the Company. Some rich deposits had
been located, but their extent had not been accurately determined. The
poard was, however, satsfied that during the comuy season sufficient ground
would be tested and located to permit of keeping a large dredge at work on
profitable ground ; the President added that he was assured, personally, of a
satisfactory future for the Company, aud moved the a joption of the Report.

In the discussion ensuing several shareholders expressed their dissatis-
faction with the Report and the Management; there were no details
presented in the Report, nor any statement of receipts and expénditures.
Mr. McIsaac, M.P. for Antigonish, N. 5., voiced the seutiments of some
Eastern sharelolders and expressed dissatisfa tion with the restlts obtained.
He claimed that a return of only $1300 in gold for a whole season’s work
with a dredging capacity of toou yards per day, showed inconpetency somie-
where ; more gold shouid have been saved ; the delay in waiting for repair
p:lr(? to the machiinery could have been avoided if the mansgement had been

ood,
8 Mr. Arthur Ross, of Montreal, was dissatisfied with the information
afforded to shareholders, lie would like to have seen & detailed account of
receipts and expenditures stbimitted, aud moved that a pii--.ed statement of
thie accounts be prepared end sent to shareholders; this w~. agreed to.

‘The President, Mr. Ogilvie, in reply said that the objer  of last season’s
work was exploratory and not intended to be remunerati-e, the Board had
wished to do this work before purchasing a large dredge to work the ground
comniercially. He stated that the machinery delays had been unavoidable
because of failure to deliver on the puart of the firmn furnishing the machinery.
A(;ly su}ch delay could be avoided for the future. The report was then
adopted.

p.\lr. N. J. Kerr made a motion that the dredge be worekd the coming
season as a gold saver, .ud not as a prospecting machine ; this motion wag
seconded by Mr, Thos. Birkett, M.P., and carried.

The election for directors resulted in the following as the Board for the
coming year :—Ms, Wm. Ogilvie. Wi, Gamble, R, R. Samuel, Thos.
Birkett, . Morley Ogilvie, N. J. Kerr, and H. P. Godard.

The Montreal and Soston Copper Company.

A meeting of this corpozation was held in Montreal on Wednesday, the
20th of April, at which the shareholders voted in favor of a resolution merg-
ing the Moutreal and Boston Copper Co.,, The Dominion Copper Co., 1td,,
The Mornison Mines, Ltd., The Athelstan and Jack Pot Gold Mining Co.,
Ltd. and three-fourths of the Einma Mine 1nto a new corporation, to be
called The Montreal and Boston Consolidated Mining and Smelting Co.

The new corporation is to have a capitalization of $7,500,000, of which
$1,000,000 is to remin in the Treasury, $1,500,000 to be issused to the
Moutreal and Boston Copper Co (at the rate of one share.of new stock for
two shares of old), and ¢5,000,0co to a Syndicate which agrees to turn in
therefor the whole of the capital stock of the other three companies men-
tioned, together with three-fourths of the Emma Mine. The Kuickerbccker
Trust Co. of New York City has agreed to act as Trustee to receive and ex-
change the old shares for the new ones.

The progranme of the new corporation is to erect a fourth blast furnace,
aud a converter with a daily capacity of 1500 tons, at Boundary Falls. Itis
also announced that the new coporation intends to secure a coal property
and erect its own coking ovens, so that the operation of the furnaces will be
mdependent of the labor troubles which the Crows Nest Pass Co, have haidl
to contend with. The possibility of the Montreal and Boston Consohdated
Company haviug labor troubles of its own does not seem to have been
considered.

MINING NOTES

NOVA SCOTIA.

The Londonderry Iron & Mining Company has now one of its two stacks
in operation, turmng out foundry pig; the second stack will not be re-
modelled at present. The bulk of the output is used by the Eastern branch
of the Montreal Pipe Foundry Company, whose new plant at Londonderry
has just been completed.

The old workings of the Londonderry mine have been cleaned up so far
as possible, and a considerable quantity of good ore recovered ; the neces-
sary ores for mixing are obtained from other iron minesin the Provinca.
Mr. W. F. C. Parsouns, the resident mining engineer of the Company, has
also started niew drises 1n promising ground, and appearances indicate that
this property, which has been worked by different corporations for over fifty
years, has yet a long and profitable life before it.

. The Acadia Coal Con&pany, Stellarton, N.S., are to instal 2n electric
lighting plant for their offices, tipples, collieries, etc. The Westinghouse
Company’s machinery is specified and the contract for the machinery and
iustallation has been let to John Starr, Sont & Co., of ¥ slifax.

Aunnapolis Couunty has been pleasantly excited by the rumor that a com-
bination of American and Canadian capital is tv establish extensive iron
works near Parrshoro, N. S. It is repurted that this cuinbination has secured
control of the iron deposits near Torbrook, and contemplates the erection of
blast furnaces, bloomaries and rail mills. Names of interested people, how-
cver, are not given and the report lacks confirmnation.

e —— e~ ———

Heyl and Patterson, the Pittsburg construction firm which contracted
for the new coal washing plant of the Dowminion Iron and Steel Company at
Sydney, C. B., were put to considerable annoyance by a general strike of
their worknien carly in this month. When the ffrm took laborers to Syduney
they were promised the same wages as obtained with the employeces of the
Iron and Steel Compauny for similar work, viz. from &1.50 to $1 6o per day
for the coucrete men and $2.50 per day for carpenters.  On beginning work
it was found that the Stecl Co. was not paying as high wages as the con-
tractors had supposed, hence the strike, The Italians were the first to quit
work to the number of over 100, and they threatened violence to thie other
Inborers should the, resume work, The carpenters, numbering about 75,
then went out on a claim for 25c. an hour, but returned the same day for
224c. per hour. The laborers® strike bas since been adjusted.

QUEBEC.

Bell's Asbestos Co. had a better year in 1903 than in 1902, and declared
a 4 per ceut. dividend. The balance carried forward is over £ 10,000, of
wlnch £ 7,000 18 put to Rescrve Account, and £ 2,555 is divided amongst the
D rectors; of of this £ 2,555, £2,000is approprinted to the Managing Director
by fy:ny of salary. ‘fhe shareholders are dissatisfied with the Jdivision of
profuts,
NORTH-WEST TERRITORIES.

Mr, Hugh Sutherland, of Winunipeg has obtained the control of what are
reported to be very extensive beds of gypsum, situated in Northern Mauitoba.

BRITISH COLUMBIA.

The Athn Claim veports a strike of ore it a quartzvein 8 feet wide which
assays 13 0zs. 14 dwt-. of gold to the ton. The strike1s on Boulder Moun-
tain,

. The Golden Copper Mining Company has been incorporated under
British ©olumbia laws, with a capital of $200,000, to carry on tie business of
mining and smelting ores of that metal.

Southern East Kootenay, from present information, isto have a gold
boom this year. Reports claim that two old river beds of Triassic gravel
have been discovered, which carry high values in gold.

It is reported from Vancouver that a gentleman largely interested in
Coast properties has devised a new process for the recovery of values from
sulphide ores, and has erected an experimental plant with a capacity of 25
tons per diem.

The Pacific Coast Steamship Company has chartered two vessels, the
J. B. Thomas and the St. Jautes, to carry coal from Ladysmith, on Vancou-
ver Island, to Nome, Alaska ; the intention is to carry from 15,000 to 20,000
tons during the season,

1t is reported from Banff that the Canadian Pacific Railway Company
has promise of a valuable bed of anthracite in or near the Park limits which,
in size and quality, surpasses the exhausted seam at Anthracite. The pre-
liminary opening of the deposit is being made by a cross-cut tunnel.

Arrangements are making to purchase the property of theformer Dundee
Gold Mining Company, Limited, in Ymir District, from the Bank which now
holds possession. The proposals contemplate the formation of 3 new com-
pany with a nominal capital of $500,000. Tne amount of value exposed in
the workings is put at $120,000 gross.

News of a new rich placer field was received in Vancouver early in the
month of April. The find is reported to be at the head of the Nahaani river,
a branch of the Liard river, in latitude (approximately) 61° north, and longi-
mgle 126° west. The distance from Fort Wrangel 1s approximately 430
miles.

Western papers repoit that the British Columbia Copper Company,
Limited, is to resume the exploitation of the deeper [evels on that property
during the coming summer. For nearly three years the Company has cou-
fined its attention to the extraction of ore from its surface quarries, from
which some 300,000 tous have been shipped.

The Granby Smelting Company is interested in the International Coal
ConH)any of Crow's Nest Pass, Alberta and as the latter company are tow
building coke ovens it is presumed that the smelter people will supply their
works with the coke inade by the International Company.

At the present time it is reported that the Butte Smelters are taking 500
tons a day of coke from the Crow’s Nest Coal Co., aud that the latter com-
pany are seeking a market tor an additional 600 tons per day, which they
claim are available. It is well known that the output of the C.N.P.C. com-
pan%"s coke oveus is now far beyond any possible demand of the Keotenay
swelters.

Shipments of ore from the Rossland Camp to the sinelters dropped in
the middle of April to 3,000 tons from the usual amount of 9,000 tons weekly.
The stoppage of the Le Roi owing tothe shut-down at the Northport sinelter
to \vhicg it ships, and the interference with the traffic by the sudden melting
of the heavy snows on the mountains account fur the big drop in shipments.

Durin;, the month of February, 1904, ten carloads of ore were shipped
from the Arlington Mine, Erie, containing 229 tons, the net smelter returns
from which amounted to $10.453.69. The expenses in British Columbia for
the month amounted to £3,639.23, leaving a profit on the month's working
of $6,514.46.

The Consolidated Cariboo Hydraulic Mining Company has been much
hampered and delayed for several seasous by lack of water, although its fine
system of reservoirs and ditches is very extensive. The Company therefore
will undertake this season to dam another lake and make its waters tributary
to the old system by the construction of another ditch some 15 miles in
!enﬁth. The construction cost of obtaining this additional supply is estim-
ated at $250,000.
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The sales of zinc ore made by the Payne Mining Company have demon-
strated the importance of the zinc ores of the Slocan District. The experi-
cuce of the St. Eugene, Ivanhioe aud other mines in shipments made to
Antwerp, and to Jola, Kansas, form n solid basis_for a permanent industry
which will not only add to the yearly wealth coming from British Columbin
mines, but will also aid in solving economic problems for the silver-lead
companies.

On the 13th of April the agent for the Dommon Government, ( Mr. G, U.
Buchanan, ) paid over to the mine owners the first bonuses payable under
the Lead Bounty Act. The mines receiving cheques were : the Sovereign,
Highland, Wiutewater, Enterprise, Sullivan, Rambler-Canboo, Black Prince,
Wilcox, Silver Cup, Bluebird, Red Fox, Neepawa, Mercury, Idaho-Alamo,
Y'nur, Payne, North Star, Province, Bosun, Pontiac and darion.

There are the usual rumors this year of proposed new smelting works in
differcent parts of the Province. During the last five years there has been a
distinct advance in the number of smelters in active operation, as witness
the stack at Crofton, and the one at Ladysmith on Vancouver Island, which
are 1n constant operation and which derive their ores entirely from Coast
mes ; some copper ore has also beeu shipped down from White Horse, but
the future of the smelting ores from the Yukon depends almost entirely
upon the trausportation problem.

Early in this month the Payne wmine at Sandon, B C, reported a strike
from No. 8 tunnel. A drive on the vein broke into about two feet of galena,
showing a large sprinkling of ruby silver and grey copper. Picked samples
assayed 840 ozs. of silverto the ton. This is good news to shareholders,
some of whom believed that the days of rich ore were over. It is most im-
portant as showing that the Slocan ore bodies do not lose their high values
with depth, (the former average value of the Payne ore ran about 100 ozs. of
silver, ) and should induce owners and corporations to prosecute deep level
work.

Reports from the Iowa-Lilloocet Dredging Company are very glowing.
The new dredge installed by the Hamiiton Manufacturing Company took
out an average of 40 oz. of gold per shift of ten hours, for a period of twelve
days. This dredge is operating on a lease of the Fraser River, at Lillooet ;
the gravel has been prospected in places to a depth of 4o feet, and it is pre-
dicted that the results from the dredge will average $1,000 per day, Asa
result & boom in gold dredges for this section is predicted. The old dredge
at Lytton has been repaired and is now at work, and reports are circulated
that it is earning good pay.

‘The Western Fuel Company are constructing large coal bunkers, modern
wharves, etc., at Northﬁelg Point, Vancouver Island. A new shaft has
been started to cut and open the 7 foot seam recently found in the North-
field slope ; this shaft will be used exclusively for hoisting coal, the miners
using the slope as heretofore for ingress and egress, The plant which has
been brought out is one of the finest in the West. The company is aiso
settling a townsite of its own, just north of the colliery, which will have the
name of ** Brechen.” Cottages are to be brought in from Northfield and
provision made for a settlement of oo people.

Irresponsible talk credits the C.P.R. with the intention of building a
branch line from Spence’s Bridge, B.C. to Nicola Lake, for the double pur-
pose of serving the rich Nicola Valley and of opening up the coal fields lyin
near the Lake, Itis now some three years since the REVIEW had specia
kuowledge of these coal fields, which are certainly large and contain several
seams of high grade coal. The point, however, is made that British Columbia
at present bas a far larger supply of excellent coal than there is sufficient
market for, and that the C.P.R., being a business corporation, is not likely
to expend mouey on new branches until there 1s assurance of a steady pay-
ing traffic on such branches.

The Nickel Plate Mine in the Similkameen district is also reported as
a probable builder of a smelter. It is reported that Mr M. X Rodgers, the
Manager of the Nickel Plate, has been endeavoring to_secure a site for the
works in the vicinity of the mine and that the only site available is on a
portion of the Indian Reserve, The efforts to secure this site by negotiating
with the Dominion Government and the Indians bave resulted in the
Indians agreeing to surrender for an equivalent reservation elsewhere in the
valley atd the offer of 100 acres by the Government to Mr. Rogers for a
smielter site, but thisis not satisfactory to Mr. Rogers, and he now announces
that if he builds a smelter he will build it in United States just south of
the boundary line.

Early in April there was some little newspaper tall over the possibitity
of building a smelter on Valder Island ir thz guif of Georgia, due probably
to the visit of Mr A. J. Jordan of Seattle. These rumors are probably due
to the fact that there are a large number of prospects and producing proper-
ties at various points along the coast of British Columbia north of Vancouver.
Some of thiese properties are alrcady shippers in a small way, their product

oing to Crofton, Tacoma, and Everett. They havea lar§e factor in their
?avor since most of them are within reach of tidewater thus permitting of
cheap transportation for the ore. It is predicted, and with reason, that
these properties would work on a very much larger scale if there were
abundant facilities for the purchaser and chieap smelting of their ores.

Rumors have it that the somewhat notorious Britannia Copper Mine on
Howe Sound is to be resuscitated and actively developed. A new organ-
ization known as the ** Howe Sound Mining Company,’” bas been orgamsed
with a capital of $2,000,000, and which .as aosorhed all of the original
shares of the old Britannia Company ; one half of the capital or $1,000,000
in paper was paid for the Britannia and $500,000 of the remaining stock has
been taken at 507, at par, so it is reported, by the new interests. Messrs. G.
H. Robinson of Salt Lake, Jas. Bellinger of Spokane, Stevens of New
York City, are said to be the United States representatives, Mr Frank
Leonard ‘continues as Manager of the property. It is proposed to begin
work at once by the erection of a wharf and ore bunkers and to proceed
with the construction of a concentration plant; the ore will probably be
sent to the Crofton smelter,

YUKON,

Spring has come early on the IKlondike, the 26th. of March being
reported as very warmn.

To facilitate service to the new Alsek gold diggings during the present
season, the White Pass and Yukon Navigation Company will operate a steam-
ship service between the town of \White Horse on the Yukon, and Menden-
}‘m}d Landing on the Takhena river, this being the best route to the new gold
ields.

The Canadian Pacific Railway announces that, beginning on the 15th of
June, two daily trains will be run between Montreal and Vancouver, instead
of oue train as heretofore. This doubled service is necessitated by the very
large increase in travel to the \Vestern Provinces,

Reports from Hunker, Dominion and Sulphur Crecks are to the effect
that the past season has been one of the most successful these crecks have
ever had, and that if the supply of water holds, the cleanups will be record
ones. Dominion has taben out more wash dirt than any other creek, and
promises the largest return. Most of the work cn Dominion has been on the
twelve claims immediately below No. 1. Most of the work on Hunker has
heen from 40 to 50 below discovery. The results from the working of the
dredge put on Bonanza Creck have been most satisfactory. The difficulties
previously encountered have been overcome, and report says that two new
large dredges are to be put, this seusun, on Forty-Mile.

A man who has recently returned from the Alsek district reports that
over 2000 claims have been recorded and that the Government has promised
some money for the building of trails. Wages in the district are reported to
be §5 per day and board. or £8 per day without board. It is also stated that
once a person gets into the district it is difficult to get out again as there is
not an abundance of employment for labor. Men tempted by tales of big
pay in this northern country should take heed to the warning that the
chances of getting work in these new districts are slim.

INDUSTRIAL NOTES.

The A Leschen & Sons Rope Co. have issued a very useful form of
advertising in the shape of a celluloid rope guage, which calipers rope from
1% " diameter down to 4" diameter. Anyone using or handling wire rope
will find this guage most convenient, and the A. Leschen Co. offers to
furnish it to any and all who use wire rope. This firm is increasing its
sales rapidly, and its customers report uniform satisfaction.}

The well known advertising agency of Franklin P. Shumway has been
incorporated as the *Franklin P. Shumway Co ,”* under the laws of Massa-
chusetts, with a capital of $30,000. The offices of the corporation are
situated at 373 \Washington St., Boston, Mass , and are well equipped for
handling b~ th American and European advert'sing. Newspaper publishers
who bave ...d the satisfaction of dealing with Mr, Shumway will wish the
new corporation every success.

Qur esteemed and always instructive contemporary—Mines and Minerals
has devoted the greater portion of its April issue to a collection of
authoritative articles on the subject of wire ropes. Each of these articles
is written by an authority, in admirably clear style and language, each is
copiously i)lustrated, and the issue is even worthy of a permanent bindin,
and a place on the shelves of every muning engineer, mine operator an§
mechanical engineer.

Mines and Mineials is one of the most valuable exchanges coming to
our desk; its pages are full of original, timely and valuable matter,
presented in a clean faced type on good paper. We have found the reading
of its pages to be accomnpanied with less eye fatigue than almost any other
sheet meeting the editorial eye.

The Allis-Chalmers Co. have organised a Department of Publicity, of
which Mr. Arthur Warran is the Manager. This step has been necessitated
by the extension of the busiuess into so many fields. The firm has long
been favorably known for its mining, rock crushing, milling aud blowing
machinery, and for its perseverence 35 Engine Builders: it is now in the
&21d {ui Gas Engines, Steam Turbines, and both electric and hydraulic
machinery.

The Leschen & Sons Rope Co. of St. Louis, have just issued a neat
little pamphlet on the Transportation of Ores by Aerial Rope Tramways.
This firmm have the distinction of baving built an cﬁuipped the largest wire
rope tramway in North America, via : that of the North American Copper
Co. at Encampment, Wyowing, which has the length of 16 miles. An
unusual point in this Tramway is that, although some sections have very
steep %radiems, no section has sufficient fall to permit of operation by
force of gravity, hence, engines have had to be used to operate the system,
The tramway has a capacity of 4oo tous in 10 hours, with a longest span of
2,300 feet.

The tramway is of the double rope type, having a stationery track cable
and an endless traction rope for propelling the buckets. The latter are
attached to the traction rope by a patented clip. The sheaves used on the
towers over which the ropes pass have their flanges and grooves so arranged
as to accommodate the clip on the traction rope, so that the rope always
rests on the sheave groove whether a bucket is passing over a tower or not.
This is essentially different from :nost other wire rope systems, as the enor-
mous strain to which the rope is subjected in systems where the traction
rope is carried under the saddles, are not encountered.

The various novelties are well worth the investigation of any engineer
proposing a new installation for a mine.
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There are newer features in the bucket clip, which is moulded to the
lay of the rope thereby avoiding both slipping and abrasion ; and also in the
pendants from which the buckets are hung. “The grip wheels take hold of
the rope from the outside, and (it is claimed) do not injure the rope.

The .Ottumwa Box Car Loader has come into such general use in the
United States that it is attracting the attention of coal operators in Canada.
There are already several of these loaders in use in Canada, one having been
in operation at the Canadian Pacific Railway Company’s docks at Fort
William, Ontario, for nearly a year, The Lake Iirie Coal Co. is installing
one of these loaders at their Walkerville, Ontario, dock. The Acadia Coal
Co, of Stellarton, Nova Scotia, and the Intercolunial Coal Mining Co. of
Westville, have each one machine. Thete is hardly a coal mining district
m the United States that does not use these loaders which are made by the
Ottumwa Box Car Loader Co., of Ottumwa, Iowa, U.S.A., whose advertise-
ment appears in this issue. Coal operators in Canada should investigate
this labor saving device.

The American Forged Steel Flange Company, Chicago, 111, are putting
in the market a new departure from anything of this kind that has hereto-
fore been available The flanges are made from a high grade soft steel®
which permits of punching and rivetting with a power rivetter without fear
of leaking.

Nova Scotia Steel and Coal Co., Ltd.—The Company hasin course of
ercction at Sydney Mines, the following additions to their plant :—~

A Blast Furnace with a capacity of 250 tous per day. .

30 Bauer Coke Ovens and 120 Bernard Ovens: 4 open hearth Basic fur-
naces.

The Blast furnace is nearly completed and will probobly go into blast
in July.

They have also opened up at Sydney Mines two new collieries known
as Sydney No. 2 and Sydney No. 3, aud it is expected that the output for
the three collieries for the year 1904, will be about 600,000 tous.

N NEW COMPANIES.

BRITISH COLUMBIA.

** The Ferguson Mines, Limited,” ‘‘Non-Personal Liability* - Incor-
porated nuder the Statutes of British Columbia, 14th March, 1904.  Author-
ized capital, one muiliun tour hundred thousand doilars, in one wmillion four
hundred thousand shares of one dollar each. Formed to acquire the proper-
ties known as ** The Ferguson Mines, Limised.”

“ Spokane Falls Placer Mining Company, Limited,” **Non-Personal
Liability.'’—Registered as an Extra-Provincial Company, 21st March, 1904,
Authorized capital, two hundred and fifty thousand (fo]lars, divided into
two hundred and fifty thousand shares of one dollar each. Head Office:
Spokane, Washington U. S. A. Canadian Office: Trout Lake City, B. C.,
G W. Carothers, Trout Lake City, B C. Attorney, Formed to acquire the
properties known as the ‘“Spokane Falls Placer Mining Company, Limited.”

Rose Guich Hydraulic Mining Company, Limited.—Incorporated under
the statutes of British Columbia, 26th March, 1gog. Authorized capital,
fifty thousand doilars, divided into one thousand shares of fifty dollars each,
Formed to acquire the properties known as the “*Rose Hydraulic Mining
Company, Limited."

Imperial Coal and Coke Company Limited.—Licensed to carry on
business in the province of British Columbia, sth April, 1904 Authorized
capital $4,500,000 in shares of $100,00 each. Head Office: Moutreal, Que.
Head Office in British Columbia, James Harvey, Barrister, Cranbrooke, B, C.

Slough Creck, Limited.—Licensed to carry on business 1n the province
ot Bntish Columbia, 15th March, 1904. Authonzed capital £200,000 in
shares of £ 1 each. Head Office 1n Canada : John Hopp, Mining Engineer,
Stanley, B. C.

BELLEVILLE, ONT.

Conducted by the Bureau of Mines as an aid to the mineral
development of the Province.

Assays, analyses and other commercial tests for the public at
reduced rates.

Circulars of rates and sample bags furnished vn application.

Address

A. G. BURROWS, Provincial Assayer,
BELLEVILLE

The imporial Coal and Coke Co. Limited.

This Corporation has been formed under Dominidn laws to work an
exceedingly large area of coal land which is situated on the west slope of
the Rocky Moun-aius sowe seven or cight milesnorth of the town of Michel,
m the Crow's Nest Pass region.  Qur company notes show the capital to be
registered as K4,500,000 in shares of $i0o eachi.  An option on the control of
the stock has been given to Montreal men who have organised with Mr. W,
Herbert Evans as President and Mr. Humes Hall as the Sceretary : the
company's Head Offices at present are located in the Canada Life Building,
Moutreal The property, which embraces something over 60,000 acres, is at
present held under License but if the promotion is successful Crown Grants
will be 1ssued upon payment of $5 an acre to the British: Columbia Govern-
ment.  The Fruperty was acyuired by Mr. Andrew Laidlaw and Mr Jobn
Brown, Jr., of Spokane, Wash., twelve months ago, which gentlemen bought
out all the locators, and transferred the title to the New Imperial Coal
Company.

From present information the Company has a season of prospecting
ahead of 1t as no developments have been made upon the property , a force
of men will be put at work as soon as the snow is off the ground and open-
igs will be made at such points as may seem most favorable for permanent
workings  No estimates of tunnage can be reliably made at present but on
the assumption of continuous coal beds the aggregate tonnage contained in
the g5 sq. miles would be very large. It is reported that there are ten seams
of workable widths outcropping on the property and that these ten seams
aggregate 1710 ft. in thickness ; the outcrops are reported to be visible over a
north and somth running extent of 25 mles  Large payments will have to
be made by the Montrealers on their options daring the coming summer in
order to make good their title,

The Great Western Mill, Lardeau Dlistrict.

This mill is being constructed near Ferguson n the Lardeau District,
and is expected to start in a few weeks at the Jatest. It has been constructed
to treat the gold and silver ores of the Nettie L, and the Silver Cup mines,
and also such custom ore as may offer. It has twenty staumps of the ordinary
type with a crushing capacity of about 50 tons daily. It is huilt on the side
hill plan so that all handling is done by gravity ; there are five floors in the
mill.  The fourth and fifth floors are occupied by ore bins and the terminals
of two tram-lines of the Riblet system ; the third fHoor has a Blake rock
breaker run by an electric motor, below are the batteries. On the fourth
floor are four Dodds buddles for the treatment of galena ores and two I'rue
vanners for the treatment of heavy ron sulplndes ; the concentrates, whetlier
tead or 1ton, are to be shipped to smelters for treatment.

The first floor, which is the lowest is devoted to the treatment of zinc
blend, contaming dryers, and two Bruckner cylinders in which the ziuc
concentrates are roasted with salt forming .« chloride of 2inc which is volatile,
the baser metals remaiming 1n the roasted product. The roasted product is
then worked in amalgamating pans by a modification of the old Washoe
system and treated with quick-silver and ground. The pulp is then dis-
charged into agitators and afterwards into settlers for the collection of
amalgam, and the stream from the settlers is passed through a gold amalgam-
ator (patent type) to save such portion of the free gold values as may have
escaped the preceding appliances. The mill is driven by two three-foot
Peltou water wheels, each with a double nozzle, working under a head of
150 ft. of water. These wheels actuate two Westinghouse alternating current
dyuamos which furnish the power and light for the plant,

The April Issue of the Crup Acporter, which is published under the
authority of the United States Secretary of Agriculture, has an article clearly
showing and recogniziné; the agricultural importance of the Canadian
Northwest, The rapid advance in the yield of the most important cereals is
emphasized by the quotation of statistics, c.&. In 189S the total yield of
Sprng wheat was 5,717,149 bushels, in 1903 the yield was 16,534,308 bushels,
a yield of 3007, in six years; the vield of oats in 1898 was 3,136,122 bushels,
in 1903 it was 14,626,578, nearly five times the crop of 18g3: the yield of
barley in 1898 was 463,678 bushels. in 1903 it was 1,706,083, an advance of
almost four fold. The principal crops of the Northwest in 189S totalled
about 6,000,000 bushels, whereas in rgo3 they totalled about 35,000,000
bushels. The sigmficance of these figures is not the fertility of the land
which is shown thereby, but the demonstration they afford that a region
which has, for years, been supposed to be barren on account of its severe
climate, has such a good climate that cereals flourish and are profitable.
Canada can have no better advertisement of its climate and fertility than the

publication of these figures.
G. L. BERGER & SONS
37 Williery Street
BOSTORN, iMiass.
Successors to BUFF & BERGER.
SPECIALTIES:
Standard Instrumfents and Appliances
or

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

SEND ¥OR CATALOGUE
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(TRADB-MARK REGISTERED)

NOTE

i Al genuine HERCULES has onc colored strand to protect consumers against
inferlor grades

1t is the Toughest and Strongest Rope made for

'HOISTING and HAULAGE | CANADIAN MINING INSTITUTE

IN MINEE, QUARRIES, Hte.

Inclined, Surface aud Underground Wire Rope HAULAGRE Outfits, Incorporated by Act of Parliament 18908
ALSO
AERIAL WIRE ROPE TRAMWAYS AIMS AND OBJECTS.
For transporting Ore, etc. -

d(A) To rot;xot\e)zlthe Ants :1md S(;:icnées] cotx;nected witfh the econ?mi%ﬂ
roduction of valuable minerals und metals, by means of meetings for the
A- LESCH EN & SONS RO P E CO. ?ending and discussion of technical papers, and );he subsequent disgtribution
920922 No Firat St., $T. LOUIS, Mo, of such information as tay be gained through the medium of publications.
Branches—New York Chicago Denver San Francisco (B) The establishment of a central reference library and a headquarters
A S I O e Hor ™= e I for the purpose of this organisation.
(C) To take conceried action upon such matters as effect the mining
and metallurgical industries of the Dominion of Canada.
(D) To euncourage and promote these industries by all lawful and
. honourable means.
Canada Atlantic Ry. MEMBERSHIP.
MryBERS shall be persons engaged in the direction and operation of

t mines and metallurgical works miving engineers, geologists, metallurgists
THE SHORT FAVORITE ROUTE or cliemists, and such other {)t:rsons as the Council may see fit to elect. ’

BETWFREN STUDENT MEMERRS shall include persons who are qualifying themselves

. for the profession of mining or inetallurgica) engineering, students in pure

Otta‘ a and Montreal and applied science in any technics1school in the Dominion, and such other
N . 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

Sunday Train Both Directions Institute. Student Members shall be eligible for election as Members after
— the age of 25 years.
PULLMAN BUFFET PARLOR CARS SUBSCRIPTION.
Members yearly subscription.......ocoeviineninnn. $10 00
Close Counections at Mostreal with Traias for Student Members  do  iiiiiiiiiiiiiaeenes 2 00

Quebec, Halifax, Portland Vel T, 1808, 66 pp out of vt

V. 1. 1I, 1895, 285 pp., bound red cloth.
"

And all Points EAST and SOUTH. Vol 111, 1ogs 2o bp,
FAST THROUGH SERVICE BRTWEKN s ‘VIO}' {,v’ 190t, 333 pp.' :l :l
o}. V. 1902, 700 pp., - ‘
Ottawa, New York and Boston Vol. Vi, 1903, 600 pp., now in press.
Membership in the Canadian Mining Institute is open to evervone in-
And ait NE‘_N ENGLAND POINTS terested in promoting the profession and industry of mining without guali-
Thiough Butfet Steeping Cars belneen Otawa and Hew York fication or restrictions.

Forms of application for membership, and copies of the Journal of the

Baggage checked (o all paints and passed by custems in transit. Institute, etc., may be obtained upon application to

For tickets, time tables and information, apply to nearest ticke:
agent of this company or connecting lines.

W. P. HINTON, THE SECRETARY,

S wnimed  SHEFFIELD
HECLON ROCK & ORE BREAKER

THE ONLY PERFECT GYRATORY STONE-GRUSHER

HADFIELD'S PATENT “ERA” MANGANESE STEEL

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

Sole Representativos in Canada

PEACOCK BROTHERS, Canada Life Building, Montreal.
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DIRECTORS.

GEORGE A. COX, President.

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

E. R. WOOD, Treasurer.
G. G. S LINDSEY, Secretary

THOS WALMSLEY, JAMES MASON, FREDERICK NICHOLS,
DAVID MORRICE, J. D. CHIPMAN, J. A GEMMILL, WM. FERNIE,
AND C. C. DALTON.

Head Offices—TORONTO, ONT.

British Columbia Offices—Fernie, B.C.

BITUMINOUS COALS AND COKE

Mines and Ovens at Coal Creek, Michel and Morrissey, B.C.
Present Capacity of Mines 1,000,000 tons of coal per annum.
Coke Ovens 350,000 tons per annum.

We would call attention to the superior quality of our Michel Blacksmith

Coal, suitable for large forgings. Can be shipped at reasonable prices to all
parts of British Columbia, the Northwest Territories and Manitoba

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

Havirg a large amount of development under way, there is always work
for coal miners at good wages, and it may be said that ‘here are few places in
tte world where labor of all kinds can earn more net mopoey under agreeable
conditions.

G. G. S. LINDSEY,
Third Vice-Presiden!,
Toronto.

THOS. R. STOCKETT, Jr.,

General Superintendent,
Fernie, B.C.

Assayers Supplies
CHEMICAL APPARATUS

Prospectors’ Outfits Fine Chemicals

“Miners’ Outfits  Heavy Chemicals

Correspondence invited.
Prompt deliveries.

The4 Chemists & Surgeons Supply Go. Ltd,

CHAS. L. WALTERS (12 years with Lyman Sons) Manager
818 Dorchester St. MONTREAL.

SPRINGHILL GOAL.

The Cumberland Railway & Coal Cmﬂpany

Are prepared to deliver this well known
Steam Coal at all points on the lines of
G. T. R, C. P.R. and I. C. Railways.

Hoad Office: 107 ST. JAMES STREET, MONTREAL

Address: P. 0. BOX 3986.

Ottumwa Box Car Loader

The only practical me-
thod of loading coal in
box cars.

It handles the coal care-
fully and does not break
the coal or cars.

By using the OrTUumMwa
LOADER you can save
enough in a few months
to pay for the plant

Every well equipped mine
should have an Orrumwa
Box CaArR LoADER,

Send fox Uatalogue.

Ottumwa Box Car Loader Co.

Chicago Oflice—1035 01d Colony Bldg.

General Offices and Factory -OTTUMWA, Iowa, U.N.A.
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Dominion of Canada

SYNOPSIS OF REGULATIONS

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

COAL.

Coal lands may be purchased at $1o per acre for soft coal and $eo-for
authracite, Not more than 320 acres can be aquired by one individual or
company. Royalty at the rate of ten cents per ton of 2,000 pounds shall be
collected on the gross output.

QUARTZ.

Persons of eighteen years and over and joint stock companies holding free
miner’s certificates may obtain entrv for a mining location.

A free miner’s certificate is granted for one or more years, not exceeding
five, upon payment in advance of $7 50 per annum for an iandividual, and
from $50 to $100 per annum for a company, according to capital,

A free miner, having discovered mineral in place, may locate a claim
1500x 15c0 feet by marking out the same with two legal posts, bearing loca-
tion notices, one at each end on 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.

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

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

The patent for a mining location shall provide for the payment of a
Royalty of 23 per cent. of the sales of the products of the location.

PLACER MINING.

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

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

The lessee’s right is confir ed to the submerged bed or bars of the river be-
low 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 fraction is
sufficient. Rental, §10 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.

Department of the Interior,
Orrawa, February, 1904.

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 renewalle.

The lessee’s right is confined to the submerged bed or bars in the river
below low water mark, that boundary to be fixed by its position on 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 per mile for first year and $10 per mile for each sub-
sequent year. Royalty, same as placer mining.

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 2,000feet. 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 certificate.

The discoverer of a new mine 1s entitled to a claim of 1,000 feet in length,
and if the party consists of two, 1500 feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee, $10. Royalty at the rate of two and one half per cent on the
value of the gold shipped from the Yukon Territory to be paid to the
Comptroller. .

No free miner shall receive a grant of more than one mining claim cn each
separate river, creek or gulch, but the same miner may hold any number of
claims by purchase, and free miners may work their claims in partnership
by filing notice and paying fee of $2. A claim may be abandoned, and
another obtained on the same creek, gulch or river, by giving notice and
paying a fee.

Work must be done on a claim each year to the value of at least $200.

A certificate that work has been done must be obtained each year : if not,
the claim shall be deemed to be abandoned, and open to occupation and
entry by a free miner.

The boundaries of a claim may be defined absolutely by having a survey
made and publishing notices in the Yukon Official Gazette.

PETROLEUM.

All unappropfiated Dominion Lands in Manitoba, the North west Terri-
tories and within the Yukon Territory are open to prospecting for petroleum,
and the Minister may reserve for an individual or company having machinery
on the land to be prospected, an area of 640 acres. Should the prospector
discover oil in paying quantities, and satisfactorily establish such discovery
an area not exceeding 640 acres, including the oil well and such other land
as may be determineg, will be sold to the discoverer at the rate of $1.00 an
acre, subject to royalty at such rate as may be specified by order-in-council.

- JAMES A. SMART,

Deputy of the Minister of the Interior.
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PROVINCE

of QUEBEC

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

oricAT MINERAL TERRITORY

Open for investment in the Province of Quebec.

.

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

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

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

Mining concessions are divided into three classes :—

1. In unsurveyed territory (a) the first class contains 4oo acres, (6)
the second, zoo 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 (a) as a mining concession by purchase, or (4) be occupied and
worked under a mining license.

No sale of mining concessions containing more than 400 acres in
superficies can be made by the Commissioner to the 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 include all other minerals and ores.

Mining lands are sold on the express condition that the purchaser
shall commence dona fide to mine within two years from the date of
purchasé, and shall not spend less than $500 if mining for the superior
metals ; and not iess than $200 if for inferior metals.
cellation of sale of mining lands,

In default, can-

(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 roo acres, and (z) in unsurveyed territory, $5 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

Licenses for mining are of two kinds : Private lands licenses where
the mining rights belong to the Crown, and public lands licenses.
These licenses are granted on payment of a fee ot $5 and an annual
rental of $1 per acre. Each license is granted for 200 acres or less,
but not for more ; is valid for one year, and is renewable on the same
terms as those on which it was originally granted. I'he 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..

T 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.

"I'he 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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PROVINCE OF

NOVA SCOTIA.

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

— A INID—

PRECIOUS STONES.

TITLES GIVEN DIREGT 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
anuually 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. on
smelted Gold valued at $19 an ounce, and on smelted Gold valued at $18 an
ounce.

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day 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 10 search for eighteen months are issued, at a cost of thirty
dollars. for minerals other than Gold and Silver, out of which areas can be
selected for mining under lease. These leases are for four renewable terms
of twenty years each. The cost for the first year is fifty dollars, and an
annusl rental of thirty dollars secures each lease from liability to forfeiture
for non-working.

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

The Government as a security for the payment of royalties, makes the
royalties first lien on the plant and fixtures of the mine,

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

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

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from 10 to 40 miles, and embraces an area of over three
thousand miles, and is traversed by good roads and accessible at all points
by water. Coal is known in the Counties of Cumberland, Colchester, Pictou
and Antigonish, and at numerous points in the Island of Cape Breton. The
ores of Iron, Copper, etc, are met at numerous points, and are being rapidly
secured by miners and investors.

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

THE Hon. A. DRYSDALE,

Commissioner Public Works and Mines,
HALIFAX, NOVA SCOTIA.
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One Man s Riblet Patent Automatic Aerial Tramway

per day with a

YOU CAN FIGURE
THE COST PER TON

Morg Riblet Tramways are now being
installed than of all the other

systems combined

WRITE FOR DESCRIPTION
AND PRICES

24 5. C. RIBLET, Ench.

Spokane, Wash., U.S.A.
Nelson, B.C., Canada

In use all over the world in every
industry where pumps are employed.
The only moving parts are the simple
valves a spare set of which can at
any time be fitted by an ordinary
bourer and the pump made as good
as new.

Will pump dirty, gritty water.
Needs no oil, tallow or packing.
Will work merely hanging on a chain.

Has no exhaust steam.

Sole Canadian Represemntatives

PEACOCK BROTHERS
Canada Life Buildings MONTREAL

Pulsometer Engineering Co. Ld., Reading, England

L~
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HEINE Eoier

MANUFACTURED BY

The Ganadian Heine Safety Bailer Co.

TORONTO, ONT.

*HE 'HEI vE SAFETY BOILER—Made ir units
of 100 to 500 h.p., and can be set in batteiies of
any number. Suitable for Mines, Pulp Mills, Water
and Electric Installations,and large plants deneral]/
The best and most economical boiler made.




CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.

~ CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland

MANUFACTURERS OF

WIRE ROPES for

Collieries, Mines,
Aerial Tramways

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

Illustration of 3{” diar. Special Improved Patent Steel Wire Rope, 1760 yards long, supplied to Daizell Colliery, Motherwell, Scot.,
which ran two years and 8 months, shewing condition when taken oft. Previous rope from another maker lasted 1 year and 9 months

TELEGRAMS-—*

Ropery Rutherglen.

A BC, Al and Lieber's Codes used.

AGENTS IN CANADA:

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

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

Drummond, MeCa,ll & Co

IRON,

STEEL and GENERAI. METAL MERCHANTS

CENERAL SALES ACENTS

Algoma Steel Co. Ltd., Sault Ste. Marie, Ont.

AND IMPORTERS OF

Beams, Channels, Angies and other Structural Material.
Steel Plates—Tank, Boller and Firebox Quality.
Cold Reolled Steel Shafting.

Miid Steel Bars—all diameters.

Wire Rope. Snow Steam Pumps.

Taol Steel.

e COMPILETE STOOK HKEFT IN MONTEREAIL...

Gtenecral Offices: CANADA LIFE BUILDING -

MONTREAL.

Montreal Pipe Foundry Oo.

Lim ited

CAST IRON

WATER AND CAS JE* I IE® X

and other Water Works Supplies.

“LLUDLOW?” VALVES & HYDRANTS

CENERAL 6FFIOES: ‘
Canada Life Building - MONTREAL

~

PIG IRON...

¢“C.LF.” Charcoal Pig Iron, also
“Midland” Foundry Coke Pig lron

MANUFACTURED BY

CANADA IRON FURNACE COMPANY, LIMITED

Piants a.t{ a‘.g:‘o"“{onﬂl" QUE., and

GENERAL OFFICES

CANADA LIFE BUILDING, MONTREAL.

Geo. E. DPrummond, Managing Director and Treasurer.



WE MAKE A SPECIALTY OF

HIGH GRADE ROPES

Shafts, m§lupes
HAULAGE y

7 FLEBLE ROES

for Hoisting,
Cranes, Transmiuion, Etc.

GUY ROPES and STRANDS

ROPES FOR VENTILATOR FANS
SPECIAL ROPES MADE FOR ALL PURPOSES

BLOCKS, CLIPS, THIMBLES, etc., in Stock.
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MONTREAX,

MIl\T I (G SUPPLIES

RAILS R5TMEENY sEetions
STEAM SHOVELS LOCOMOTIVES CARS
WHEEL AND DRAC SCRAPERS MINING BARROWS DRILL STEEL
FULL STOCK OF SUPPLIES
JACKS CAR MOVERS PICKS SHOVELS HAMMERS

P = RANSOME
i *« | CONCRETE ~wyp=m
°RE°ARS MIXERS (f

ORE BUCKETS AND TU BS IN STYLES TO SUIT EVERYBODY.

s1275 TAMES COOPER,

Office: 299 St. James Street, MONTREATL




