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. FRIED KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

'MINING MACHINERY §

ORE CRUSHING: AMALCAMATION :

Stone Breakers of strong construo- M1 - Amalgamation Tables and Psus, Larslo’s Gold -
tion, Roller Mills, Chillan Mills. Amalgamators, Settlers, etc.
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—= COAL WASHING PLANT
T Large Testing Station for Crushing and Dressing Ores at the Worke.

For Canada: JAS. W. PYKEB & Co., Jlercht nts Bank Building, MONTREAL.

Age nts For the Usited States : THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
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THE WM HAMILTON MANUFACTURING CO. LiMimen

. ENGINEERS AND CONTRACTORS
PETERBOROUSH  NELSON ANGOUVER

We are..

" '$olc Agents and
- Manufaoturers in
Canada for this

. Table.

" infringers will be prosecuted
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- We contract for the Design and Construction of Complete Stamp. Mills,
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HADHELDS SHEFFIELD,
S ————— ENGLAND.

Hecla Chrome Steel

SHOES AND DIES, Etc.

Are Unsurpassed for Durability and |
Uniformity of Surface Wear. Agent for Canada:

FRANCIS T. PEACOCK, M.E.,
44 Canada Life Building
_STEEL CASTINGS &, MONTREAL,

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

ALWAYS CARRIED IN STOCK.

il

: ¥ CAMS, TAPPETS, BOSSES, ROLL
SHELLS, CRUSHER PLATES.

0 O

H. W. DeCOURTENA

86 and 88 McGILL STREET

MONTREAL.

'] 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.

' Agents for Canada.

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

Y8 CHROME STEEL WORKS,
% KENT AVENUE KERP BROOKLYN, N.Y., U.S.A.

F. E. CANDA, President. C. J. CANDA, Vice-President. F. MORA CANDA, Secretary.

Canda Cam.
T. 1. JONES, Treasurer,

Kll-ining Cars

OF EVERY DESCRIPTION FOR ALL PURPOSES.

BEasy dumping, withstand rough usage, shocks and collisions.
Especially adapted for carrying and discharging Ore, etc.

COMPLETE TRACK ARRANGEMENT FOR MINES
Includin Liiht Rails, Switches, Turntables, Frogs, ete., also

Portable Trac
ALWAYS IN STOCK FOR PROMPT SHIPMENT.

ARTHUR KOPPEL Dept. B

+ 66-68 Broad Street NEW YORK
" Write for Catalogue No. 16,
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) SUCCESSOR  TO

THE EDWARD P. ALLIS CO. FRASER & CHALMERS, GATES IRON WORKS, DICKSON MFG. Cco.
Milwaukee, Wis. Chicago, 1. Chicago, I11. Scranton,Pa.

BUILDERS OF

Copper Converting Machinery

We make a specialty of Copper
Converting Machinery and
- are prepared to furnish:

Copper Converters

BISBEE TYPE
PARROT TYPE
STALMANN TYPE

Hydraulic Machinery

ACCUMULATOR SYSTEM
PRESSURE TANK SYSTEM

Hydraulic Transfer Cars
Hydraulic Mold Carriages
Refining Machinery
Blowing Engines
Boiler Plants, Etc., Etc.

Some of our recent orders:

Calumet & Arizona Mining Co.
Moctezuma Copper Co.
Arizona Copper Co.
The above illustration shows our Siandard “Trough” or Bisbee Con- Granby Consolidated Min. & Smelt. Co.
verter. The shell, heads and nose are made of heavy steel plate ; the riding- Northwestern Smelting & Refining Co
ring of cast steel; the gear wheel is a full circle faced and bolted to a faced Geo. Westinghouse Copperfield Mines.

circular casting riveted to the head. The rack is hinged at the bottom and . X .
held in place by a cam. The wind-box is furnished with Dyblie valves. Bingham Consolidated Min. & Smelt. Co.

BRANCH OFFICES: GENERAL OFFICE BRANCI OFFICES :

SALT LAKE (1TY, Dooly Bloch.

NPORANE. 512 First \ve
SAN FRANCINO. 623 Has wani Bldg
LONDON. ENG. 160 Dastwood liouse

NEWYORR, Broad Exchangelhdy < A/w
PITTSBURG, 1212 Frick Bldg, C“ l CAG O 0 L l LL.,U.S.A.
MIN\EAPOLIN, HtarnEn hangrbldg. '

DENVER., 164 Tremont St. HOME INSURANCE BUILDING.
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ALLIS-CHALMERS (0.

UCCESSOR  TO
FRASER 8 CHALMERS. GATES IRON WORKS,
Chicago, 1. Chicago, 1.

DICKSON MFG. CcO.

Scranton . Pa.

THE EDWARD P. ALLIS CO.
Milwaukee, Wis.

BUILDERS OF

HOISTING ENGINES

(STANDARD AND SPECIAL DESIGN)

Description of Hoisting Engine built for tne Le Roi Mining Company

This ecngine embodies the latest principles in hoisting engine construction, and consists of
twvo 24 inch by 60 inch Corliss engines with twe drums 10 ft. diameter by 5 ft. face mounted
directly on the crank shaft. Each drum is equ:pped with a powerful band friction clutch and a
powerful post brake operated by steam. The engine is provided with special valve gear for hoist-
ing engine work, and is controlled by link reversing gear operated by an auxiliary enginec. It is
furnished with all devices for proper handling and safety. Maximum capacity 14,500 lbs, un-
balanced load raised at 2,000 ft. per minute with 100 1bs. steam pressure.

BRANCIL OFFICEN : GENERAL OFFICE :

NEW YORR, Broad ExchangeBldg
PITTSBURG, 1212 Frick Bldg,

BRANCII OFFICES :

SALT LARE (1T, Dooly Block.

SPORANE. 512 First Ave

CHICAGO,

MINNEAPOLIS, H6 tornExchangebldg.
DENVER. 164 Tremont S1.

ILL.US.A.

HOME INSURANCE BUILDING.

SAN FRANCIN(O, 623 Havwani Bidg,
LONDON. ENG. 160 Dasimoodlouse
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Compound Belt-Driven Compressor

AR GOMPRESSORS

EASTERNBRANCHES T HEAD OFFICE & WORKS,

MonreeaLO® || SHERBROOKE,

HALIFAX,NS. QUEBECL.
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FORL

FiRiNG EXPLOSIVE CHARGES

USED IN

B ves Quaenits, CoLueies 8

ADOPTED BY

THE LEADING CONTRACTORS

IN EXCAVATING WORKS FOR

[ZAILWAYS DOCKS. CANALS. &c.

IN ALL PARTS OF THE
WORLD.

Sole Manufacturers,

WMB NNETT SONS & ®

xg IZOSKEAP. FUSE: WORKS, %
CAMBORNE, CORNWALL.

ACENTS IN CANADA:
J. H. ASHDOWN, Winnipeg, Man.

MECHANICS SUPPLY CO., Quekec.
CAVERHILL, LEARMONT & CO., St. Peters St., Montreal

WM. STAIRS, SON & MORROW, Halifax, N.S.
ROWLAND MACHIN, General Agent, Yates Street, Victoria, B.C

nmumumllmlllllmlllmmmuuu
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MINE EQUIPMENT

L0000 000000000000

COMPLETE PLANTS FOR THE EXCAVATION AND TREATMENT OF

ROCK, COAL and ORE

WE MAKE A SPECIALTY OF .

Rotary and Side Dumping Ore Gars with McCaskill Wheels and Boxes
Cages and all Hoisting Appliances . : : : : :
Self Dumpmg Ore Buckets and Skips, Water Buckets . :

HOISTING, WINDING AND HAULAGE ENGINES

OF LOCOMOTIVE LINK MOTION AND FRICTION TYPES.

Baldwin Acetylene
Mine Lamps

Burns Acetylene Gas, which is admitted
to be cheaper, light for light, than Elec-
tricity, Oil, or Candles, being a bright:
penetrating light, free from smoke or
smell. The ideal light for underground
workings or chambers.

..SEND P.C. FUR ILLUSTRATED PAMPHLET...

JAMES COOPER MAN'F'G C0. Limited

MONTREAL.

, BRANCH OFFICES:
124 Hollis St., Halifax, N.S, ¢ o Diamond Drill Co., Rat Portage, Ont. P.0. Building, Rossland, B.C.
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WALKER BROTHERS

WIGAN, ENGLAND

ATR COMPRESSORS

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

N

WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS
ORIGINALLY CONSTRUCTED BY OTHER MAKERS.

RIO TINTO COMPANY

We have received permission to state that tests made by the officials of the “ RIO TINTO COMPANY "
during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their MINES
in SPAIN, showed that the Coal Consumption was I.54 Ibs. of Welsh Coal per Indicated Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

=———THE BLACKWALL TUNNEL

Por the construction of the Tunnel, Six Air-Compressing Engines were crected. The largest Two Pairs of Compound Engines, we.e supplied by us.
Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunnel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :(—
-8y PEARSON & SON, CoNTRACTORS. BrackwaLt TunNeL Works, EAstT Greenwicx, S.E.
Messks. WALKER BROTHERS, PacerieLp IrRoNworks, WIGAN. May 1oth, 1897.

DEAR SirRs,—We are pleased to confirm 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 a.re,plx))wgfrs, Yours taithfully. (Signed) pro S. PEARSON & SON, E OIR.

FRANCIS T. PEACOCK, M.E., i 44 Canada Life Building, MONTREAL
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Chemical and

Assay Apparatus

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OQUTFITS.

THE HAMILTON-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 APPLIGATION,

Lyman, Sons & Company

380, 382, 884 and 386 St. PAUL STREET
MONTREAL.

LONDON NEW YORE  PARIS

J. BASZANGER & CO.

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

CA R BO N s (BLACK DIAMONDS)

ano BORTZ

For Diamond Drills and all Mechanical Purposes.

@QORTEQ

-nGARBONS

\/
Q%MOND9Q>

Finest Quality and Shapes at Lowest Prices.
Groods Sent on Approval

WORN OUT CARBONS AND FRAGMENTS BOUGHT.

g%!
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DIAMOND DRIL

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

004000000000 000 00000

ssaid

0090000000000 00006004000
00090000 00000000 00000000

- 00000 0000000000000 dl

SEND FOR OUR DIAMOND DRILL CATALOGUE.
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STANDARD DIAMOND DRILL CO.

1644 MONADNOCK BLOCK, CHICAGO, U.S. A.
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NOVA SCOTIA STRRL & GOAL 00, Lid

PROPRIETORS, MINERS AND
SHIPPERS OF

.Sydney Nines Bitummous Coal..

Unexcelled Fuel for Steamships and Locomotives, Manufactories, Rolling

Mills, Farges, Glass Works, Brick and Lime Burning, Coke, Gas
‘Works, and for the Manufacture of Steel, Iron, Etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rwils, Edge Rails, Fish Plates, Bevelled Steel Screem Bars, Forged Steel
Stamper Shoes amd Dies, Blued Machinery Steel 3¢ to " Diameter, Steel Tub Axles
Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 5+ to 5
true to o0 ATt 0of 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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DIAMOND

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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§ Sullivan %

Air Compressors

Diamond Drills
Rock Drills

Mining Machinery of All Kinds

Prospectors for prospecting Mineral
Lands with the Diamond Drill.

o——@

SULLIVAN MACHINERY COMPANY

Latest Design Sullivan Straight Line Two Stage Compressor. %
135 Adams St., CHICAGO, ILL., U.S.A g
New York

Pittsburg Eastern Office and Works: ClaPemont, N.H. ggg;:;e
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DRUMMOND
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COLLIERIES AT WESTVILLE, NOVA SCOTIA. &
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The Standard of Excellence

in Bituminous Coal and Coke

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 Goal Mining Go. Liniea

AGENTS :

Hugh D. MacKenzie, Halifax.

Chas. W. lves, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

JAS. P. CLEGHORN,

President.
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SHIPPING PIER AT GRANTON, PrcTou HARBOUR

CHARLES FERGIE,

Vice-Pres. & General Manager.
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Head Office. MONTREAL, Que.
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D. FORBES ANGUS,

Necretary-Treasurer.
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.COAL..

DOMINION GOAL GOMPANY, LIMITED

Glace Bay, C.B. Canada

MINERS OF

BITUMINOUS GOALS

The celebrated ‘¢ Reserve
coal for Household use.

Yearly Output

“INTERNATIONAL” GAS COAL

And the best steam coal from its
Collieries on the Phalen seam.

S.,.000,000 Tons.

Shipping facilities at Sydney and Louisburg, C.B3., of most modern type.

hours.  Special attention given to quick loading of sailing vessels.

| Steamers carrying 5,000 tons loaded in twenty-four
Small vessels Toaded with quickest despateh.

Bunlkxkex» Coal

The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch.  Special
attention given to prompt loading. Steamers of any size are bunkered without detention.

By improved sereening appliances, lump coal for domestic trade is supplied, of superior quality.

APPLICATIONS FOR PRICES, TERMS, &e., SHOULD BE MADE TO
2nd Vice-President G B C
C. SH I E LDS & CGeneral Manager Iace ay, . 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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JEFFREY =2 MACHINERY

SEND FOR CATALOGUES
Address .

The Jeffrey Manufacturing Co.,
Columbus, Ohio, U. S. A.

Chain Conveyors Rubber Belt Conveyors

Cable Conveyors Spiral Conveyors

Pan Conveyors Screens

Dump Cars
Skip Cars
Dredging Machinery

[

Elevator Buckets

Coal and Coke Crushers

LABOR SAVING

oal Washing Machinery

Excavating Machinery APPLIANCES

JErrreEy CENTURY RUBpReR DELT CONVEYOR.

COAL CUTTERS

Electric Locomotives.

Electric Coal Cutters

Compressed Air Coal
Cutters

Shearing Machines
Long Wall Machines

Electric Mine
Locomotives

Power Coal Drills

Electric Mine Pumps

MINE SUPPLIES
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WATER TUBE

STEAM. ..
BOILER. .

was first patented by Stephen Wilcox, in
1856.  Over 3,000,000 H.P. now
in use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC
LIGHTING or other power purposes.

Large book ‘*STEAM” sent free on

application.

BABCOGK & WILCOX, LimiTep, Sianeers

» AND BUILDERS.
HEAD OFFICE FOR CANADA :
NEW YORK LIFE INSURANCE CGMPANY'S BUILDING, I PLACE D’ARMES, MONTREAL.

CALEDONIAN IRON WORKS

JOHN McDOUGALL, - MONTREAL, QUE.

BOILER

HYDRAULIC AND MILL MACHINERY

TANKS AND
WROUGHT IRON
WORK

GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS

~omaoaror. WORTHINGTON Pumps

Meters, Etc,, Rife Hydraulic Engines and The New York
- Filter Manufacturing Company
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Electric Blasting Apparatus.

Adapted for Firing all kinds of Explosives used in Blasting.

Victor Electric Platinum Fuses.
Y\ Superior to all others for exploding any make of dynamite or blasting powder.
= Each Fuse folded separately and packed in neat paper boxes of 50 each. All
tested and 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 quarrying, !
and mining works. |

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

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

waygeacrones JAMES MAGBETH & C0., 128 Maiden Lane, New York, U.S.A,  sewecen

Hamilton Powder Company

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

' “ WHITECROSS " Best English Rope
Plough Steel and Other Grades,

imported Promptly at Lowest Prices.

A. C. LESLIE & CO.. Canadian Agents, Montreal.

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

Steel Bridges for Railways and Highways, Steel Piers and Trestles. Steel Water

Towers and Tanks. Steel Roofs, Girders, Beams, Columns, for Buildings.

- A LARGE STOCK OF . .

ROLLED STEEL BEAMS, JOISTS, GfRﬂERS, CHANNELS, ANGLES,TEES, I BARS AND PLATES

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

Dominion Bridge Qo., Ltd., o oo

MILL AND MINING MACHINERY

Shafting, Pulleys, Gearing, Hangers, Boilers, Engines, Steam

Pumps, Chilled Car Wheels and Car Castings. Brass and Iron
Castings of Every Description. Light and Heavy Forgings.

ALEX. FLECK":"OTTAWA
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The Oiling System

of our Engines consists of an oil rescrvoir piped to a sight feed
valve at each bearing, one valve controlling the supply to all
bearings —‘The main beaing has self oiling rings in addition to
the sight-feed valve. - The Crank Pin is oiled automatically by oil
from main bearing, and also by a sight feed valve on main bearing

cap.—All oil is caught in crank pit and, after filtration, returncd
to oil rescrvoir,

Robb Engineering Co. Ltd.

AMNHERST, N.S.

A rents ' WILLIAM McKAY, 19 McKenzie Creseent, 'Toronto,
LENLS | WATSON JACK & €O, 7 St. Helen St.. Montreal.
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DAVIS’S IMPROVED HEDLEY DIAL

Telescope and Sights Interchangeable and Patent Hoffman Tripod Head.

avis &

: Mining Instruments
Surveying Instruments

STOCK KEPT ON HAND AT MONTREAL.

Francis T. Peacock

Son (Derby) Ltd.

ENGLAND.

Miners Safety Lamps =

Sole Representative for Canada

TRANST THEODOLITE

with

44 Canada Life Building

.MONTREAL..

Trough Compass.

Surveying, Mining and Engineering Instruments
accurate ano [MIINING TRANSITS wvost improvep

Reasonable Prices.

* A COMPLETE LINE OF ENCINEER'S INSTRUMENTS AND SUPPLIES,

Send for Catalogue.

Repairs a Specialty.

HEARN & HARRISON

1640-1642
NOTRE DAME STREET

MONTREAL

A. LESCHEN & SONS ROPE CO.

SOLE MANUFACTURERS OF

Patent Flattened
Strand Wire Rope

Trade Mark Registered
REMEMBER! Ail enuine Hercules Wire Rope has a Red Strand.

LESCHEN’S

Wire Rope, Manila, Sisal Rope, Wood, Iron and Steel Blocks 35S ion
HOME OFFICE: 920-922 No. First St., St. Louis, Mo.

Aerial
Wire
Rope

TRAMWAYS

New York, Chicago,
San Francisco.

BRANCHES !

(0000 6,CD00C 0000000, 00000 00000000000 000C0C000CO000

THE DENVER FIRE GLAY CO.

7421746 Champa St., DENVER, COLORADO, U.S.A.
I

SN ASSAYERS and CHEMISTS
SUPPLIES,

MANUFACTURERS OF
Furnaces, Crucibles
Scorifiers, Muffles,

and all kinds of Fire Clay goods for
metallurgical purposes. Also Bone
Ash, Borax Glass, and strictly C.P.
Granulated Lead.

SELLING AGENTS FOR

AINSWORTH BALANCES.
m B WriTE FOR CATALOGUE.
POOCEEOCOROE COOLELONPE COBOEPOOOOTE DIOOOEOOOO®

0,0,0,0,0,010,C,0,0,000,0,0,0,000,0,.0,000,CO000C0K.CC.C.CLC)

0,0,0,0,0,0/0,0,0,0.C.0.0.0,0,0.0,00,0,0,0.0,0.0.0,C.0.000,C.0.0.00,

Brunton’s Patent Pocket Transit

For Surface or Underground Surveys

THE accompanying illustration shows an
3 operator taking vertical angles with the
Brunton Patent Pocket Transit.
It is the most accurate and reliable pocket
instrument made for preliminary surveys of
every description,

Case of aluminum 234 by 23/ by 1 inches;
weight 8 ounces.

Nearly 1,000 in use by prominent mining
Y engineers, mine managers, civil engineers and
geologists everywhere.

May be purchased from any reliable supply house
or direct from the sole manufacturers . . » . . .

Wm. Ainsworth & Sons,

Sole Manufacturers

Denver, Colo., U. S A.

Send for Catalogue B-5 for full particulars.
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THE GRIFFIN%@
%

 THREE ROLLER

..ORE MILL..

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

Send for free illustrated and descriptive catalogue to

:
:
:
®
;ii
§§

% f‘ Bradley Pulverizer Co. B&
@g&gggggggeggggggggggeggeggsssgggsesgggggssgaagg
Equipments.

R A I L s For prices and particulars, also our new Catalog, write : —

NEW AND SECOND HAND M. MITSHKUN CO.
FOR RAILWAYS, TRAMWAYS, &c. DETROIT, MICH.

THE BLEICHERT |Iron

Grooved
WIRE Wheels

ROPE
TRAMWAY

More Bleichert Tramways in use
than all others.

FOR SALE 56 Ib. STEEL RE-LAYING RAILS IN CANADA,
in Excellent Condition, with Fastenings, Rails Ready for Ship-
ment.  Also Locomotives, Steam Shovels, and other Railway

MANUFACTURED BY

THE TRENTON IRON CO.

TRENTON, N J.

KEngineers and Contractors and sole licensees in

Bleichert Tramway of the | ; ‘ North America for the Bleichert System. Also
H‘grcﬂoa.'.'%aﬁﬁacr'n('.]iln‘:'»f."'"“i e | N Wire Rope Equipments for Cable Hoist-Con- T s
MRS b i LA veyors, Surface and Underground Haulage, Dod e M f co
etc., Illustrated book upon application. . .
New York Office-Cooper, Hewitt & Co., 17 Burling Slip. TORONTO

Chicago Office—1114 Monadnock Building. CANADA
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MINING SUPPLIES s

PICKS SHOVELS WIRE ROPE CHAIN
DYNAMITE POWDER DETONATORS FUSE
BAR IRON STEEL DRILL STEEL siorrtteNitus

STEAM & COMPRESSED AIR HOSE HARDWARE
PIPE VALVES FITTINGS ETC.

RICH LEWIS & SOIN

LIMITED

HARDWARE TORONTO

THE BUCYRUS COMPANY

SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDGES.

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

“wz.. DYNAMITE AND EXPLOSIVES "

. .-Manufacturers and Dealers in. ..

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, ac.
vz ONTARIO POWDER CO. Limited ™ ™“imecton. Ont.

fBIS

This School is equipped and supported entirely by the Province of

Schnn\ uf Practical Science, Torontp ™ 6w e nciairi iy homacis

] ESTABLISHED 1878, 2—MINING ENGINEERING
AFFILIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAL ENGINEERING
4—ARCHITECTURE
s—ANALYTICAL anp APPLIED CHEMISTRY

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

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

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

FOR FULL INFORMATION SEE CALENDAR.

L B. STEWART, Secretary.
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LOBNITZ GOLD DREDGERS ARE
AT WORK IN BRITISH NORCH
AND SOUTH AMERICA. APRICA.

ASIA, &o.

Telographic Address:
LOBNITZ. RENFPREW Al Code used.

“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 WORK IN ANY POSITION, IN ANY ROCK.

,',t,, Saves Steel,

It Saves Labor,

It Saves Money.

Write for Catalogue.

H. D. CRIPPEN MANUFAGTURER 52 Bl‘oadway, New YOI‘k

The Colorado Iron Works Co.

HE above Company take pleasure in announcing to the mining
world that they have purchased the contrclling interest in

THE PNEUMATIC CYANIDE PROCESS CO.

and the patents protecting said Process all over the world.

The results attained by this Prccess during the past three years
both in rapidity of treatment and the high percentage of extraction
obtained, have been so remarkable that it is now recognized as the

Office and Works | Standard Cyanide Process of the World. Office and Works :

DENVER, COL No up-to-date mine owner or manager can afford to use the old,
' . slow and wasteful methods when he can get the use of the PNEUMatIC
Process at a merely nominal cost.
The record of o years of successful mill and smelter work made
by

DENVER, COL.

The Colorado Iron Works Company

is a sufficient guarantee that they would not handle or recommend any-
thing but the BEST in any branch of metallurgy. They are now pre-
pared to build the best cyanide plants ever erected, and, if desired, run
them for 3o days before delivery to the purchasers.

Address all

hanmes 0 L€ Pneumatic Cyanide Process Co.’pioata

Denver, Colo.
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HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.

Cable Address: - DBATHOTA, LONDON.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

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

MONTREAL and
TORONTO.

[N 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.

C.L
BERGER
& SONS

9 Province Court,
BOSTON, Mass.

SUCCESSORS TO

BUFF & BERGER.
SPECIALTIES :
Standard Instruments
and Appliances
for Mining, Subway,
Sewer, Tunnel,
and all kinds of
Underground Work.

SEND FOR CATALOGUE

McPherson, Glark, Campbell & Jarvis

Barristers, Sollcitors, &c.

OFFICES :
Trusts and Guarantee Building

16 King St. West, Toronto, Can

Cable Address: CLAPHER, TORONTO.

NICKEL ...

BEST QUALITY FOR ANODES

CERMAN SILVER AND NICKEL STEEL.

The CANADIAN COPPER (0.

12 Wade Building

CLEVELAND, OHIO, U.S.A.

Cable Address : “CUNICKLE.”

Use Lieber's or London 4th Edition
A B C Code.

OrRFORD CopPrPeEr Co.

ROBERT M. THOMPSON, President.
99 JOHN ST., NEW YORK.

Copper and Nickel Smelters

WORKS AT CONSTABLE's HOOK, N, J.
Opp. New Brighton, Staten Island.

Copper Ore, Mattes, or Bullion Purchased. Advances
made cn Consignments for Refining and Sale.
Specialty made of Silver-bearing Ores and Mattes—

Copper Ingots, Wire Bars and Cakes—Ferro-Nickel

and Ferro-Nickel Oxldes for use in preparing Nickel
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.

LICENSES TO PROSPECT

or work Minerals on any of their Lands and Reserva-

tions covering nearly a quarter of a million acres in
Eastern Ontario, and principally within the belts con-
taining Iron, Phosphate, Gold, Galena, Plumbago,
Mica, Marble, Building Stone, and other valuable
minerals, are issued by

The Canada Company

For list of lands and terms apply to the Company’s
Mining Inspector and Agent
ANDREW BELL, C.E,, D.L.S., Etc
ALMONTE, ONT.

OLDEST EXPERTS IN

Molybdenite,
Scheelite,
Wolframite,
Chrome Ore,
. Nickel Ore,

Mica, . <

Cerium, and
all Ores
\S‘o and
\(‘,9&4' Minerals

Graphite,
Blende,
Corundum,
Fluorspar,
Feldspar.

LARCEST BUYERS.

BEST FICURES.
ADYANCES ON SHIPMENTS.

CORRESPONDENCE SOLICITED,

Cances—Blackwell, Liverpool, ABC Code, M
& Neal, Mining and General Code, l?i':!::rss
Code and Mullers Code.

ESTABLISHED 1869.

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 anﬁssay
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 VYork Funds, cash
against our certificates.

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

GROUND MICA

Various brands, for makers of
Malleable Castings, for Furnace Lin-
ing and Annealing, for Mica Lubri-
cants, for Fire-proof Paint and roof-
ing mixtures, for paper makers, etc.

MANUFACTURED BY

The Ontario Mica Works

6 and 8 PRINCESS ST.

KINGSTON, ONT.
Canada Atlantic Ry.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.

TRAINS DAILY
EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

Quebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston
And all NEW ENGLAND POINTS
Thiough Buffet Wagner Sleepers between Ottawa and New Yok,

Baggage checked to all points and passed by custcms in transit.
For tickets, time tables and information, apply to nearest ticket
agent of this company or connecting lines.

J. E. WALSH,

E.J. CHAMBERLIN,
Ass. Gen. Passenger Agt,

General Manager.

C.J. SMITH, Gen. Traffic Manager.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to

538 Huron Street TORONTO.
Specialty :

Examination, Prospecting and Initial
Development of Mining Properties.
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JOHN E HARDMAN, S.B.
CONSULTING
MINING ENGINEER

Room 2, Windsor totel Montreal.

20 years’ experience in the Mining and Reduction of
Gold, Silver, Lead and Cupper.

13 years as a Specialist in Gold Mining and Milling.

’

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

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

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

DIRECTORY OF MINING ENCINEERS, GHEMISTS, A

SAYERS, ETC.

" J. B. TYRRELL

Late of the Geological Survey of Canada.

MINING ENGINEER
DAwsoN - . - YUKoN.

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

MoNTREAL TESTING LLABORATORY,

' MILTON L. HERSEY, M.A.Sc. (i)
CONSULTING CHEMIST OF THE
CaNADIAN Pacific Raitway Company.

146 St. James Street MONTREAL

ASSAYS OF ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—1 cent jer 4 0zs.; limit 24 078,
INSTRUCTION IN ASSAYING, Etc., to Prospect-

ors and others.

MINERAL PROPERTIES EXAMINED.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER
30 Years Experience.
RAT PORTAGE - - . ONTARIO.
Undertakes the Prospecting of Mines and Mineral Lands.

Diamond Drill Borings made by contract for all minerals
(earthy and metalliferous), Artesian Wells and Oil Springs,
also Deep Soundings for Harbors, Rivers, Canals, ‘I'unnels and
Bridge Foundations. Quarry Sites and Clay Fields tested.

Plans and Sections made showing result of Borings—Gold
I'rifts tested to Ledge by the new Pneumatic and Hydraulic
lube System and the yield ascertained—Flumes, Ditches,
Monitors and Placer Mining Plant geueral 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 ARTIIUR, ONT.
CANADA.

J. T. DONALD
ASSAYER AND MINING GEOLOGIST.

112 St. Francois-Xavier St.,
MONTREAL.
Analyses and Assays of Ores, Fuels, Furnace

Products, Waters, ete. Mines and Mining Pro-
perties examined and valued.

i

FRANK B. SMITH, B.Sec.
CIVIL AND
MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

FRANK C. LORING
MINING

ENGINEER

No. 45 Broadway NEW YORK

Office, Room 83,

JOHN ASHWORTH
CONSULTING MINING ENGINEER
Of the firm of

ASHWORTH & MORRIS

Civil and Mining

Surveyors and
Enginecrs.

Valuers.
8—KING STREET—8
MANCHESTER, ENGLAND.

J. H. CHEWETT, B.A. Sc.

(Honor Graduate in Applied Science, Toronto Univeisity)

Asso. Meni, Can. Soc. C.E.
MINING ENGINEER

Consultation. Reports. Development.

87 York ST., RossiN Brock,
TORONTO.

| MINING ENGINEER AND METALLURGIST

CHAS. BRENT

Rat Portage, Ont.

Examines and reports on Mining Properties.

Superintends the erection of Mining and Milling
Plants.

J. C. GWILLIM, B.Se.

MINING
ENGINEER

NELSOIN, B.C.

I

JOHN McAREE, B.A. Sc.

MINING
ENGINEER

Ontario and Dominion Land Surveyor.

RAT PORTAGE - . ONTARIO.

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.

Oevelopment,

Montreal.

DREDGING MACHINERY.

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

MECHANICAIL, ENGINEER
PLANT FOR PusnLic WORKS.

879 DORCHESTER STREET, MONTREAL
CANADA.

GoLD DREDGES.
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COMPLETE POWER EQUIFMENTS

Form a very large proportion of our product, ranging from small portable plants for
prospecting etc, to the complete permauent installatious for Mine or Mill, including
all that is desirable and applicable in the way of Compounding, Londensmg Induced
Draft Production, etc.  We would be pleased to submit estimate for your requirements.

snesees THE JENGKES MAGHINE G0, v

RONTO. MONTREAL
o 27 LANSDOWNE ST.

ROSSLAND and 194} Hollis St.
GREENWOOD, B.C. SHERBROOKE, Que., CANADA. HALIFAX, N.S.
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M. BEATTY & SONS,

Welland, Ontario.

MANUFACTURERS OF

Dredges, Ditchers, Derricks and Steam Shovels
for Dredging, Dykeing, Ditching, GOLD
MINING, Etc., of various Styles and
Sizes to Suit any Work,

MINE HOISTS, HOISTING ENGINES,
HORSE POWER HOISTERS,
SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS.
Submarine Rock Drilling Machinery.

Ce.atrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,
Contractor’'s Use, &c.

WIRE ROPE AT MARKET PRICES.

AGENTS :

E. LEONARD & SONS

MONTREAL, QUE, ST. JOHN, N.B.

‘BGREENINGWIRECO |

(LIMITED)
WIRE MANUFACTURERS
( & METAL PERFORATORS

. HAMILTON
‘& MONTREAL.J:

Wire Screens

FOR EVERY CLASS

OF MATERIAL.
Perforated metal of Steel, Copper, Brass,
Zinc, for all purposes. Special attention
given to

MINERS' REQUIREMENTS,

Pumps for Mine Wor

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

Catalogues, Plans and Specifications
furnished on 1equest.

THE NORTHEY GO,

Triplex Power
Pump . .....

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

Limited, Toronto, Oat.



20th YEAR OF PUBLICATION.

Established 1882

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

Published Monthly.

B. T. A. BELL, Editor and Proprietor.

Secretary, Oanadian Mining Institute, cte.

OFFICES{SInter Bullding, Ottawa;

Windsor Hotel, Montreal.

VOL. XXI,

The Nickel Outlook.

The consolidation of several of the great nickel producing com-
panies has led to the reduction of the working force at Copper CIiff
and the various properties held by the Canadian Copper Company.
[t is said that this is only temporary, and has been necessitated by
the reorganization of the business under the new regime. Whatever the
cause, about eight hundred men have been laid off. Fortunately for
them, mining and smelting operations are at present so active in
Ontario that little difficulty has been experienced in securing employ-
ment.

Three factors may be expected to determine the direction in
which the combined companies will move in supplying the nickel mar-
ket, which, it should always be remembered, is at present a limited one.
These factors are (1) the supply of ore, (2) the process of reduction,
and (3) the government regulations.

The supply of ore in the Sudbury district seems to be very large.
The Copper Clifl, the original producer, is still being worked. Ore is
being taken out from several other deposits in the neighborhood of the
smelters, The Stobie is at present idle, not, we are irformed, from
any lack of ore, but because ore of higher grade can be easily obtained.
The Froode is producing and shows no signs of a falling off. But,
while development and production seem to be going on somewhat
slowly elsewhere, the work at the Creighton is being pushed vigorously.
This deposit seems to be the largest in the district, and is at least up
to the average in nickel content. The immense body of ore now visible
in the open cast is sufficient in itself to supply the smelters for a long
The mines of the other companies should be taken into
account in estimating the factor of supply of ore.

time to come.
The Lake Superior
Power Co. is working the Gertrude, two miles west of the Creighton,
and the ore body there is stated to be large. The Elsie, belonging to
the same company, is being developed. The Mond Nickel Company
are getting plenty of ore from the Victoria, and are now developing
the North Star, which lies in the same range as the Gertrude and the
Creighton.  The old Worthington has been pumped out and is being
further developed. All the indications point to an unlimited supply of
The Copper Cliff at a depth of over 1,000 feet is
still producing ore, and this is presumably an index of what may be
expected of a fair proportion of the other mines. At present, the ore
supply is so plentiful that only the richer ore bodies are being worked.
Should these fail, the smelters could doubtless be supplied by concen-
tration of the leaner ores.

ore in the district.

The process is a more difficult and complicated factor to estimate.

JULY, 1go2.

In the first place, after all the experimenting, newspaper interviews and
vaanting of new processes, the old roasting and smelting process as
practised at Copper CIliff is the only one now in use. There may be
modifications, but the roast heap, the smelter, the matte, and the Bess-
emerizer are to the fore wherever the ore is being reduced on a large
scale. We do not mean to imply that there has been no result from
all the experimenting.  Far from it; but so far the results have only
accentuated the complexity of our problem, and the fact that much
remains to be done before the present process, cumbrous and lengthy
as it is, can be rep'aced by a neater and less expensive one. A number
of investigators have been working on magnetic separation. It has
been shown to be possible to separate the copper ore from the nickel-
iferous pyrrhotite, and the latter into a weakly magnetic part carrying
the greater part of the nickel and having a composition approximating
to that of pentlandite, and a more strongly magnetic part containing
little nickel. To effect this, the ore must be ground and passed
through several magnetic separators with magnetic fields of different
intensities. Two difficulties arise,—first, the devising of magnetic sep-
arators of practicable efficiency and capacity, and secondly the pre-
vention of waste of the high-grade fines in the subsequent smeltitg
operations. Experience with ground matte has already shown that the
waste as flue-dust may be very serious where the blast furnace is used.
Briquetting would prevent this only in part, as the briquettes are easily
pulverized. Nothing is heard of the success or otherwise of the Mond
nickel process. It has been stated that the only serious difficulty met
with in the extraction of the nickel on the large scale as nickel carbonyl
has been the deterioration of the apparatus owing to the considerable
variations of temperature ; but a mechanical difficulty like that is cer-
tain to be overcome, if it indeed exists. In the meantime the produc-
tion of matte at Victoria mines goes on. The direct production of
nickel steel from selected pyrrhotite roasted sweet, briquetted and
mixed with iron ore does not seem to have been effected at Sault Ste.
Marie, where experiments in this direction have been carried on. One
of the difficulties in such a process is to obtain pyrrhotite low
enough in copper, although we are reliably informed that a small
percentage of copper is not detrimental to the quality of steel. This
process is an attractive one, too, because of its allowing the sulphur
dioxide to be utilized, thus avoiding the nuisance of the roast heaps,
and at the same time giving valuable by-products. However, if it
came into general use, a difficulty might arise in finding a market for
these by products, viz,, sulphuric acid and sulphites. Then, too, a pro-
cess could hardly receive favorable consideration unless it provided,
at some stage, for saving the gold, platinum, palladium, and other
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precious metals found to a greater or less extent in these ores. On
the whole it would seem that the metallurgical treatment of our copper-
nickel ores must necessarily be a complicated one. Nevertheless it
may be possible to so improve and modify the processes at present
used as to reduce the cost of production of nickel and thus extend its
use. -

‘The question of government regulations is a difficult one. While
the International Nickel Company now controls about sixty per cent.
of the total output of nickel, it must be remembered that the Sociéié Le
Nickel, which supplies nearly the whole of the remaining forty per
cent., is an independent company. On the one hand it should be the
aim of Ontario, as of every country, to manufacture its raw materials
as far as.possible before exporting them; but, on the other hand, dis-
cretion forbids us to unduly hamper the development of what is admit-
tedly a difficult metallurgical problem.

The Selection of Crow's Nest Coal Lands.

The Minister of the Interior is to -be congratulated on having
finally made an excellent selection of coal lands, for although, as the
coal company have appropriated one by one the most valuable loca-
tions and the chances of a good selection seemed to be gradually
diminishing, at last a stand was made against this grabbing policy,
just in time to prevent Morrissey Creek following the other possible
points of vantage.

The selection finally made is the one we have openly advocated
for two years past, and is the only possible one to place the Govern-
ment in possession of 50,000 acres of coal land * of equal value to
the other coal lands,” as prescribed by the Statute. The whole of the
outcrops on Coal Creek and Marten Creek are covered by these sec-
tions, and but for a surveyor’s error Morissey would have been in the
same position, for, feeling secure in the possession of that location, the
coal company prevailed on the Government to allow them to settle
on Michel, thinking thereby to cover every available outcrop. This
was permitted in 1899, but last year it was discovered that the south-
west corner stake of the freehold sections at Morrissey fell short of the
creek on the north side by a quarter of a mile, thus furnishiug the
Government with an opportunity to slip in and avail themselves of
what is really the best location in the Pass.

The Government take the south side of Morrissey as far as Lodge
Pole, thence east. following the course of the latter creek in line to
the eastern boundary, between British Columbia and Alberta. Start-
ing again, from a point at the junction of Morrissey and a branch
creek, they draw a line due north, skirting the eastern boundary of the
coal company’s freehold and cutting off the coal to the deep until
they reach the Marten Creek freebold. This gives the Government
the best undisturbed area in the Basin, as they secure coal where it is
more solid, free from faults, and regular in quality Analyses of the
Fernie coals show a range of fixed carbon from 64 to 74 per cent.,
and ash from 5 to 10. Morrissey tests made last season yielded from
74 to 79 per cent. of fixed carbon, and from 2 to 4 of ash, the coal
being both cleaner and firmer and yielding a higher grade coke.

When the official statement announcing this selection was made,
—whether authorized or not e cannot say—it was declared that the
Government had thus secured a property which would “pay the
Dominion debt.” This would seem to indicate on their part the wise
intention to utilize their valuable asset and raises the one important
question as to what should be done with this property.

First of all, it belongs to the country, and should be used for the
public good. It is obviousthat it can nevér pay the Dominion.debt
nor be of any service if it-is'simply to remain locked up. The same

-major part of last year, there was a shortage of both coal and cokey

—

objection would hold good if it fell into the hands of the Crow’s Neg
Pass Coal Co., or the C.P.R., who have more than sufficient areas ¢
their own, and who, by reason of their other -interests, could not fy,
unish any effective competition.

Is competition needed ? Undoubtedly, both on the ground
supply and price. The C.N.P.C. Co. have been in operation neary
five years, and have only now reached the comparatively insignificay §
output of zooo tons‘a day, although they have occupied five separay
sites, the most favorable they could select. Two on Miche), two g
coal, and one on Mortrissey, and are operating six mines. They com.
menced work at Michel in 1898, on the outcrops of the seams, arj
have not yet reached soo tons a day. A year ago they openedy
five or seams at Morrissey of good quality and easy of access; upuw §
date they have not commenced to ship coal. Meanwhile, during i

British Columbia smelters. No doubt this will be remedied in th |
future, but the recent deplorable accident, followed as it has been by
an unfortunate strike, only tends to show how nearly the whole supyl;
may be cut off at a moment's notice, and the Provincial industris B
closed down for want of fuel. Under the most favorable conditior; |
this accident involves two months' cessation of coal production, and
there is no guarantee that the sad experience may not be repeated.

As to price, we have always been op'posed to arbitrary restriction
holding that the consumer should-pay just what the article required
will fetch in the open'market. In the present instance, however, the
absence of competition creates a monopoly, under which Canadiz
customers are still paying 56 cents a ton more for-coal and $1 perto: &
more for coke than they would. if there was fair competition in the
Pase, v .

No doubt the Government intended to protect the consumer by
fixing $2 as- the maximum selling price, ‘but subsequent experience
has shown that it was a mistaken kindness, as Blairmore coal, equally i3
good for steam purposes, sells for $1.50.. The price of coke was nat
fixed in the charter, but we maintain that the $2 rate for raw cod
was intended to govern it. Be that as it may, the lowest figuiea
which the C.N.P.C. Co. have sold coke to date is $; at the ovens

Now is there any urgent necessity for cheaper fuel and espectaly
coke ? In view of the constantly accumulating evidence as to the rel
value of the low grade ores of B.C., who can doubtit? Look at the
whole of the Boundary district on which the future of southern B.C.
so much depends, with an ore averaging little, if any, above $j.ce
Look at the Rossland Camp. How are the mighty fallen? Le Ra
under $10, Centre Star and War Eagle certainly no higher. The fact |§
is that in all the large mines rich pockets and pay chutes near the sur-
face have been practically exhausted and the lower levels have re-
vealed lower values; the theory that the veins would get richer 2
they went down has been effectually exploded and only by the strict-
est economy in mining and smelting can our camps continue to
operate. No one can claim that freight and treatment charges are
high at any Canadian smelter. We have it on the highest authority
that the Granby cost is under $2, and the recent contract made by
the Centre Star and War Eagle Co. with the Canadian Smelter at
$3.50 for freight and treatment must be regarded as very low. Al
this shews the severity of the crisis which has been reached and points
to the absolute necessity for the cheapest fuel obtainable,

How can this best be secured ? By leasing 10,000 acres of the
Government coal lands to disinterested parties, having no possible §
connection with either of the corporations mentioned, with such
restrictions as would involve the forfeiture of the lease if its conditions
were violated, This could not be compassed by a sale, as control
would cease, and, however high a price ‘might be paid, cheap fud
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8 \ould not be ensured. A twenty years' lease, with a royalty to the
Y Dominion Government of to cents a ton, and an initial payment of
$1,000,000 for-the lease, would result in an annual income of $100,000,
and yet retain Government control, and for such a lease at least a
3 dozen applicants would be forthcoming. Ouly in this way can
W effective competition and cheap fuel be secured, and any satisfactory,
because permanent, contribution made to the Dominion exchequer,

CORRESPONDENCE.

The Electrolytic Production of Metals, with Spocial
Reference to Conper and Nickel.

Sir,—Again referring to Mr. Ulke’s comments upon my paper,
permit me to say :— A
' 1st. I have no alterations to make concerning my communication
of the 4th inst. and must refute the assertion as to my unscientific and
illogical character of the classification of electro-metallurgy. In fact
5 other metallurgists go still further.
Dr. Carl Schnabel, in his eminent work upon metallurgy in general
X cubdivides the production of copper through electro-metallurgical means
2% into three (3) distinct classes. What applies to copper can also to a
greater or less extent be applied to other metals, viz.: nickel, cobalt
8 inc, etc.
: The three subdivisions according to Dr. Schnabel-are—
a. The production of copper from ores.
. The production of copper from matte, etc., etc.
¢. The'production of copper from crude copper alloys, etc.
Process @ coincides with the direct production of metals from
solution,
Processes & and ¢ coincide with refining process.
(See German edt.,, Handbuck der Metalluittenkinde, Dr. Carl
Schnabel, Vol. 1, page 250.)
There is a great difference between refining crude metal and pro-
ducing metal from solutions using insoluble anode materlal, no matter
iwhat may be said fo the contrary.
3rd. Regarding theadvantages of producing metals from a sulphate
as against a chloride solution, this fact is certainly not decisive and
XY should receive more consideration. I admit that the chloride process
1 is old and has not yet attained prominence, but the sulphate method is
£2 older, and before its successful introduction had the same obgtacles to
& contend with that are now blocking the chloride method.
% In refining from a sulphate solution one kilo watt hour at a
R potential difference of o.5 volts will produce 2.36 kilos of copper.
K3 From a chloride solution working at the same potential difference (0.5
& volts) 4.72 kilos of copper are produced by one K. W. H. I admit
2y that it is difficult to hold the potential difference of a chloride bath
£ down 10 0.5 volts but the same has been successfully accomplished.
The above figures may speak for themselyes regarding THE SPEED OF
[ REACTION.
The assertign of Mr. Ulke to the effect *“that it is out of the ques-
ionat the present time for large refiners 1o go to the expense of erccting
¥ a costly plant for liquifying chlorine, producing bleach, eic., WHEN IT
% IS CONSIDERED that the returns would be reduced to an unprofitable
&3 low figure as soon as suck methods were GENERALLY ADOPTED,” speaks
E2 for itself.  (Special emphasis upon general adoption.)
: 7th. Concerning the obtaining of pure nickel through the electro-
i Iysis of a slightly heated ammoniacal nickel sulphate solution using lead
anodes, 1 have only to repeat what has been said in my com-
i munication of the 4th inst. -

For the benefit of those who may read these comments 1 wish to
state without going into details regarding method that in the quantitative
determination of nickel, the compound containing same is brought into
the condition of a sulphate solution, the nickel is separated from other
metals associated therewith, the solution made ammoniacal and this
ammoniacal nickel sulphate solution subjected to elecirolysis using
platinum anodes and cathodes. To hasten this deposition and also to
obtain a firmer plating the solution is kept slightly heated during the
time that the electrolytic deposition takes place. ‘Therefore with al due
regard for patents, I will leave the decision as to whether I MaDE AN
ERROR OR NOT to the judgment of those who may read these com-
ments.

Very truly yours,

WM. KOEHLER.
Cleveland, June 29th, 1902,

Power Drilis.

-—

By Mgr. C, C. HANSEN, Mcntreal.

In opening this discussion about power drills I will, with your
permission, give a short description of a few of the better known types.

We find in all cases that the power drill consists of the following
parts: The cylinder, giston, rotating mechanism, and valve. 7These
constitute the working parts of the drill, and are mounted in a frame or
shell, provided with means for feeding it ahead as the drilling progresses.

For work on the surface, the drill is usually supported on a tripod,
which is placed over the spot where the hole is to be drilled, and when
the desired depth is reached the whole apparatus is moved to the next
place, usually a few feet distant. For underground work, such as shaft
sinking or drifting, a column or bar is used, as several holes can be
drilled from the same position of the bar, and a tripod‘is difficult to
handle under ground where the room is confined. ‘The drill is fastened
to the mounting or support in such a way that nearly all the space can
Le reached and the holes drilled in any desired direction.

In the end of the piston that extends outside the cylinder, provi-
sion is made for fastening a drill steel or bit, which must be changed
for an average size drill say every two feet in Jiepth, which is the extent
of the feed, or oftener, according to the time it takes to wear of the
cutting edges on the drill steel.

‘The work of a power drill consists in the piston travelling forward
and backward in the cylinder, actuated by the pressure from steam or
air, according to what is available. The number of double strokes or
blows will vary between 250 to 500 per minute. The forward stroke
against the rack is uncushioned, that is, the drill steel fastened in the
piston must take the full force of the blow, but the force of the backward
stroke is taken up in a cushion by admittingthe pressure into the back
end of the cylinder before the backward stroke is completed. The
work of the piston is controlled by the valve mechanism, which altern-
ately admits the pressure at the top and exhaust- it at the bottom.

In this valve mechanism, or the means for controlling the forward
and backward strokes of the piston, we find the greatest difference in
the various types of power drills, which I will show you later.

An important feature of the power drills is the rotating of the pis-
ton during ihe work. If the position of the dri}l steel remained the
same during a number of blows, the consequence would be that the

steel would wedge -fast in a very short time, the hole would not be
round, but the shape of the bit, and power wasted. It is therefore
necessary to rotate the bit a.small part.of the circle between each blow.
This is accomplished by boring out the back end of the piston to give
room for a “rifle bar,” which is part of the rotating mechanism. The
usual thing is to place a ratchet ring in the back end. of the cylinder,
supported between washers, the one on the inside having a-hole in the
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centre for the rifle bar to pass through. In the inside circumference of
this ratchet ring are a number of teeth or ratchets. ‘The head of the
rifle bar contains two or more pawls that will engage the teeth or ratchet
in the ring, when the rifle bar is turned in one direction, but pass over
the ratchets when turned in the opposite direction. Each rifle on the
bar is a screw-thread that will make a revolution in about 6o” and the
bar contains, usually, five or more rifles. 1n the end of the piston is
placed a nut that fits the rifles in the bar. This mechanism is so ar-
ranged that on the forward stroke the pawls will pass over the ratchets,
and allow the rifle bar to turn, but on the backward stroke the pawls
will hold the rifie bar fast and the piston will turn a small part of a
circle.  As the stroke of an average size drill is about 6347, thie piston
will describe a revolution in about nine strokes, so that the force of the
blow is fairly well distributed over the bottom of the hole. )

side of the valve will be exhausted and the small amount of presyy B
that will pass by the solid part of the valve is sufficient to hold ity §
place, as the piston travels farther on the forward stroke the port cop
nected with the back end of the valve will be opened to the atmo-phu B
and the pressure on this side exhausted, which will shift the valvey |
the opposite position from that shown. 1

Here you see the cylinder which contains the ports to each e |
of the valve chest, the piston, consisting of the piston-proper, the pist.
tod or shank and the chuck for clamping the drill steel. “The rotatieg
mechanism and the valve and chest.

g, 2.—This sketch shows another type also operated by a floating
valve which is again actuated by small ports covered and uncovered by
the reduced part of the piston. This sketch shows the cylinder, valn
mechanism and part of piston only. )
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Fig. r.—This sketch shows one type of power drill in which the
valve is operated by the reduced part of the piston proper, alternately
covering and uncovering two parts connected with the respective end
of the valve chest. The position of the valve is for admitting pressure
tothe back end of the piston forthe forward stroke. The space betwean
the cylinder and the reduced part of the piston is always in connection
with the atmosphere, through .ports leading to the exhaust. As the
piston travels forward until this.port is covered, all the pressure on this

-

Fiy: 3.—This sketch shows some departure from the previos§
described types in regard to the valve. We find still the floating vl 8
controlling the piston, .but this valve is actuated by an auxiliary valy,
which is again operated by the piston. This auxiliary valve is really §8
nothing else but a slide valve, which alternately admits anid exhauss 8
the pressure at the respective ends of the floating valve with which its
connected by means of small ports. The auxiliary valve is made in th i
shape of an arc of a circle, and is moved by the reduced part of i JHg



SR U B
SARCIARY LR

O Rk Pk

2

%
’ v

THE CANADIAN MINING REVIEW,

173

B e

piston. The space between the reduced part of the piston and the
cylinder walls is filled with pressure and not, as in the previous cases,
apen to the exhaust.

Fig. 4. —Here the result has been '\ccomphshed in a different way.
The valve isa plin D slide valve, which is operated by a tappet or
rocker supported on a pin that passes through the cylinder wall. The
high parts of the piston will strike one or the other of tle two arms and
allow the other to go down in the reduced space of the piston, and the
third arm will move the valve.

Fig. 5.—Here we find another “tappet ” only much the same as
the one previously described. ‘T'he valve, you will notice, is part of an
ar~ on the face, with the pin supporting the tappet for centre.

The amount of work done by a power drill is usualiy measured in
lincal feet of hole drilled in a given time. This again depends on the
kind of rock, the depth to which the holes are drilled, troubles that may
he caused from seamy rock, when it is difficult to keep the hole straight,
and last, but not least, the drill runner. Comparison js, therefore,
difficult if not impossible. I know cases where twenty lineal feet drilled
in eight hours would be considered good work, and other cases where
from three to four times this amount would only be considered fair.

In some of thc Western mining camps drilling matches are held,
usually on the Fourth of July and Labor Day, the manager putting up

The Ore Deposits of Copper Mountain, Similkameen
District, B.C.

By O. N. Scorr, School of Mining, Kingston, Ont.
LOCATION,

Copper Mountain is about 13 miles south of Princeton on the
cast side of the Similkameen River, in the Similkameen sub-mining dis-
trict, which embraces the great south-eastern portion of the Yale Dis-
trict, B C,, and is drained by the Similkameen River and its tributaries,

‘This district contains many large deposits of low grade copper
ores, some of which have been prospected considerably, but lack of
transportation facilities has hindered that development which would
be necessary to determine more exactly the value and extent of these
deposits.

However, on (‘opper Mountain are 10 be found large surface out-
crops of copper ore, and on the deposits development work has been
carried on, to a limited extent, but yet more than in any other part of
the district.

Itis to the description and characteristics of the ore deposits of
Copper Mountain (on the Sunset and H.H. Gardner mines) that I
wish to draw the attention of the members of the Institute, from
observations made by myself in July of last summer.
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a prize for the winner. It is useful in more ways than one, because it
gives an idea.of what a man can do, and has a tendency to keep up a
spirit of competition between the men, for it is considered quite an
honor to be the best drill runner in the camp. The drill runneris no
doubt a very important factor in the amount of work that can be done
with a power drill, for experience counts here as well as in.most other
things, but, as stated, the condition of the rock and work has a large
influence. From my experience I should say that from twenty to eighty
lincal -feet' may be drilled in a day. Sometimes this is exceeded, as
proved by an instance where one man and a helper drilled 218 feet in
a little over nine hours. This was done with a 324 inch drill mounted
on tripod.and in an open cut. : —_—

s.

GEOLOGY OF COPPER MOUNTAIN.

Copper Mountain rises abruptly from the Similkameen valley to a
height of about 2000" or 2300’ above the valley, and covers several
square miles.

It consists chiefly of masses of volcanic rocks, which probably are
pre-tertiary, although in altitude they are found above the tertiary coal
seams in the valley bottom.

The cxplanation of this is that these tertiary rocks occupy. an
original depression in which they have been protectrd from denundation
by the surrounding more resistant rocks. They probably form éart of
a series which once covered the whole surface of the country, but
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which, owing to denundation, now appear merely as isolated remnants,
resting on the older rocks.

‘These are_comparable to the tertiary of the Kamloops district,
described by Dr. Dawson,* and the tertiary outlines of the Kettle River,
mentioned by Mr. R. W. Brock in the summary report of the Geologi-
cal Survey in 1900.

On the accompanying diagram “ A” I have sketched part of the
volcanic areas which are associated with the ore bodies of the “ Sun.
set,” ““Helen H. Gardner,” “Sunrise,” and other properties lying on
the summit and western slope of the mountain ; a cross section of
same is shown in “B.”

The part colored in brown, No. 1, represents the area of fine.
grained greyish-looking rock of the following composition :—

A—
Si02 52.33
Alz O3 18.80
Fea O, 10.21
MnO:2 none
Cuoo 8.23
Mg 4.189
K2 0. 3.62
Na; O 3.842
Total 101.211

A thin section under the microscope shows its chief constituents
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The green colored band (No. 2) is an area of basic volcanic rock,
greenish in color, and of fine texture.
Its analysis is given in ¢ B.”

B C n
Locality Copper Mt, Japan. Nevada.
S0, 50.48 50.87 50.38
A1,0, 13.92 21.98 19.83
Fe,04 15.04 10.94 S.05
MnO, .c 1.45 ...
Ca0 11.28 9.12 10.33
MgO 4.083 1.38 5.36
K,O .0355 .02 1.5€
Na,O0 3.611 2.8s5 2.15
S 1.1083 ..e.. lael.
99.5666
Sp. Gr. 2.8571

Under the microscrope a thin section showed it to be consider-

ably altered and decomposed, but consisting of plagioclase feldspar,,

augite, and biotite.

It also shows a microscopic brecciated structure. According to
its analysis, chemical and microscopic, I have classed it as a * basic
andesite,” although on account of its age, following the German petro-
graphers, we might speak of it as a * porphyrite.”

In comparison with an audite andesite (C) from Japim mentioned
by Rosenbusch, it shows a striking similarity in chemical composition
when we group the ferro-magnesian constituents and silica content..

This basic andesite shows in chemical analysis milarity to the
basalt of Richmond Mt., Eureka district, Nevada, given under “D,”
described in Kemp’s “ Handbook of Rocks.”

* Geological Survey Report, 1894, part B.

to be plagioclase feldspar, also smaller quantities of orthoclase feldspar
with crystals of augite and biotite. The constituents are well crystal.
lized and do not show alteration or decompasition. I have classed
this as an “ augite andesite” according to the above microscopic and
chemical analysis. This andesite is evidently a later intrusion in the
“ Basic Andesite,” since a well-defined “Salband ™" occurs along the
contact.

The pink colored parts, No. 3, represent a series of ~uartz porphyry
and porphyry dykes that strike in an easterly and westerly direction,
citting through the basic andesite and dipping into the mountain.

The analysis of two samples ran :—

E F
Si0. 72.5" 71.65
Al2 O3 11,851 14.10
Fez O3 5.25 4.42
Ca0 .44 .51
MgO traces traces
K20 5.252 4.542
Na; O 6.012 6.644
Mno:, - ... traces .
101.03 101.866
Sp. Gr. 2.571 2,510

Under the microscope, a thin section of this porphyry shows
quartz of distinct crystal outline, in a ground-mass of orthoclase feld:
spar.

The quartz porphyry is of fine texture, and is a hard brittle rock.

“F® is an analysis of a porphyry outcrop in the ¢ Helen H.
Gardner,” not showing similar characteristics in hand specimens—that
is, absence of quartz crystals—but the chemical analysis is close to “E."
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Itis therefore probable that it belongs to the same dyke or series of
faulted dykes as that which occurs on the Sunsct property.

THI. ORE RODY.

The ore body on the “Sunset ” and *“ Helen H. Gardner," which
are adjoining claims, is voughly defined on the north by this quartz
porphyry dyke, which has a width of about 75 feet, and forms the hang-
ing wall. Contiguous to the dyke is the copper ore, not occurring in a
well-defined vein, but in the form of bornite and chalcopyrite, impreg:
nated and disseminated through the basic andesite, forming a large de-
posit that can be traced in an easterly and westerly direction for over
3000', and varying in width from 50’ up to 250"

‘T'his mineralization of the basic andesite with copper pyrites ex-
tends from the dyke outwards, becoming less and less mineralized till
the ore gradually gives way to country rock.

‘This country rack (the altered basic andesite), forms a contact
with the coarser grained andesite on the south.

ORIGIN OF DEPOSIT.

On a careful examination of the many hand specimens which were
selected from different parts of the ore belt, one is impressed with the
fact that the characteristic feature of the copper is its occurrence in
small veinlets and seams through the gangue (basic andesite).

Under the hammer specimens would invariably break along these
vein fractures.

That occurrence suggested to my mind that the ore deposit was of
aqueous origin,

These fissures and cross-fissures would serve as channels for as-
cending copper-bearing solutions, which, it would seem, deposited
their metailic contents in these veins.

Under the action of circulating water, the veins bave been widened
and adjacent country rock replaced with copper sulphides, by metaso-
matic action.

It is reasonable-to suppose that a basic rock would undego de-
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‘The ore from this deposit is most interesting in its character. In
appearance it resembles closely the barren basic andesite, with the ex-
ception‘that it is cupriferous.

The boznite and copper pyrites are at times disseminated through
the gangue (basic andesite) in small veins or veinlets, which look like 2
highly shattered mass cemented together with copper pyrites. These
veinlets are quite irregular in their course, in fact, crossing and re-
crossing each other in intricate confusion, torming enrichments at con-
tacts and again widening out into seams ranging from a fraction of an
inch up to 6” or 77 in width, of solid bornite and copper pyrites.

Associated with the sulphides of copper is calcité, as a gangue in
filaments along the facets or again forming considerable seams. Very
often the calcite and sulphides are intimately mixed.

By amalysis I found an average sample of the ore to contain :—

G—

Cu 4.66’
20C. to $1.50

Au % per ton

Ag traces

Si102 42.25

A]: 03 9.26

Fe; O3 9.37

CaCOy 34.74

S 1.65
101.93

Sp. Gr, - - 3.0

composition under the influence of ascending mineral waters under
pressure and probably containing COz2, which would accelerate its
solvent power.

In comparing the chemical analysis of the ore (G) to the basic
andesite (B) it will be observed that the ore shows much lower per-
centages of ferro-magnesian and SiOz constituents and total absence of
alkalies than the basic andesite, indicating that the augite and feldspars
have yielded to a solvent.

Also under the microscope a thin section of the mineralized
country rock showed the feldspar kaolinized and in places surrounding
crystals of pyrites. Also, the ferro-magnesian mineral augite had
undergone decomposition and was replaced in part by crystals of
pyrite ; thus the microscopic and chemical analyses prove directly the
replacement of the feldspar by the pyrite.

Again, the fact that calcite occurs as a gangue in these fissures in
connection with the copper sulphides would indicate deposition from
solution. ’

If we seek for an explanation of the genesis of the deposit in an
igneous theory, it must be explained why the sulphides are not more or
less evenly disseminated through a gangue orsegregated insolid masses;
whereds quite the reverse is a case for Copper Mountain ores.



176

THE CANADIAN'MINING REVIEW.

Here the bornite and chalcopyrite are deposited chiefly along
fissure lines, leaving the country rock quite recogntzable.

The origin of the mineral contents of the deposit was not local,
that is, the material was not brought in and depusited by *lateral
secretions,” because the analyses show there is no concentration of the
iron from the surrounding rocks, and that these rocks have not been
leached, so that the material must have come from depth.

Referring to the accompanying sketch, you will notice that I have
indicated the quartz porphyry dykes in pink color.

These dykes follow the general course of the orc bodies, that is,
east and west, and usually form the hanging wall, although one case
was found where ore occuried on both siaes of the dyke.

In these rugged mountainous regions, where the process of tilting
and &;Iding has been active, eruptive dykes have caused further ruptur-
ing and fissuring of the country rock, which probably may have been
accelerated later by earthquakes, etc, etc., so that Iattribute the forma-
tion of the intricate fissuring which extends from the dykes outward
into the country rock to the forcing of the quartz porphyry through the
basic andesite. At least the later fine fissuring was due to this.

I shall further try to show that the porphyry dykes have a relation
to the ore deposit, a relation which 15 chiefly mechanical and not
chemical.

The chemical analysis of two specimens shows them to be highly.
siliceous rocks, so that they would be highly insoluble compared to the
contiguous basic andesite.

A thin section under the microscope showed that its constituents
were not altered or decomposed, indicating also its impermeability to
circulating solutions. Therefore, these fine-grained acidic eruptives
were impervious to ascending solutions, but acted as a barrier to
horizontal circulation and directed the course of mineral-bearing solu-
tions upward along the lines of dislocation and fissures.

In that way the permeable basic andesite was brought under the in-
fluence of ascending mineral solutions, which, by their dissolving power,
would readilyattack the feldsparand ferro-maguesian constituents of basic

rocks, enlarging the already existing tissures in such lines of decision

and depositing their metallic conteats.

The augite andesite (No. tr) does not show mineralization on
account of «s compactuess, fack of fissures, and absence of porphyry
dykes.

In the Similkameen district quartz porphyty dykes should cause
the prospector to thoroughly examine the contiguous rock for ore
deposits or indications of such.

In the Boundary country, 150 miles east, I have noticed some-
what similar acidic dyke rock in the B.C. mine (Summit Camp) in con-
tact with the rich Cu. sulphide ores, also at the ‘ Rathmullen” and
“ Blue Bird ” mines in the same camp, so that the relationship of the
dyke to the ore bodies in the Similkameen may be applicable to the
low grade deposits of the Boundary country, which may also owe their
genesis to ascending mineral solutions.

If the genesis of the ore is attributed to ascending solutinns, their
source must have been deep-seated, hence a favourable indication of
the continuance of the ore in depth.

SURFACE INDICATIONS.

Copper Mountain ore deposits are generaily covered or partly
covered with *“ detritus” or wash, and since the copper ore does not
contain a high percentage of iron, heavy gossans (or insol. iron oxides)
do not occur to indicate bodies of sulphides below.

Ar the surface of the * Sunset,” ** Helen H. Gardner,” “Sunrise,”
and other Copper Mountain ore deposits, the soluble copper content
has been leached out by surface waters, aided by the oxidizing action
of the atmosphere changing the upper part of the deposit to a barren
or lean copper ore, and in the lower regions forming enrichments.

In the upper parts of the deposits carbonates o1 copper form bive
and green stains in the rock, the well-known surface indications of
copper ores, althougii when no wash covers the outr.rop very little car-
bonate stain may be lek owing to its contact with the rains and atmus.
pheric agencies.

. MINING AND TREATMENT.

‘The Copper Mountain ores are ol a type common to the whuje
district.  The large deposits of low grade .opper ore, averaging frum
two and a half to seven per cent. Cu, and small amounts of Au aud
Ag, which vary in width from 40’ to 230’ and, showing good u.
dications of permanency in depth, are comparable to the Bowidury
district ores.

In the Boundary some of the large deposits are quarried, givin | a
large production at a low cost per ton. Copper Mountain depr us,
lying on a sloping mountain side, would afford favourable conditiun,
to cheap mining by a system of quarrying,

The Boundary ores are self fluxing and sinelted at a low cost.
Copper Mountain ores should offer no great difficulty in being smelted
at as low, or nearly as low & figure as these. ‘The aluminium contact
is somewhat high, but not high enough to cause serious trouble in the
furnace.

Within the last month, reports have come from Princeton of the
discovery of a 10’ bed of bituminous toal, which is said to be of a
good coking quality. It is less than ten miles from Copper Mountam
ores, and should furnish a cheap fuel for the smelting of ores of the
whole district.

Therefore, under competent management, and a caréful develop.
ment of the deposits, together with a local supply of fuel, these ore
bodies bid to become vaiuable copper producers in the near future.

Le Roi.—Cable:—* There were shipped from the mine to the smelter
during May 13,000 tons of ore, containing 7,172 ozs. gold, 10,9% ozs. silver,
aud 4:0,870 1bs copper. Estimated profit on this ore $60,000.” Great Nosth-
ern Railway have made rate sscond-class ore 25 cents, promise coke early
next inoath, delivered at Northport $6.80 per ton' (Office note.—Tle
reauctions of the freight rate on second-class ore to 25 cents and of the price
of coke from $9.50 to $6.80 are the outcome of lenythy negotiations, and will
materially reduce the operating expenses.) (April shipments:—26,093 tons,
containing §,689 ozs. gold, 18,079 ozs. silver, and 706,224 1bs. copper.)

Eanterprise (British Columbia).—Cablegram from Nelson, B.C.: * Lsu-
mates of last month’s receipts, $7,190; expenses, $8,060; does not include
1c0 tons zinc concentrates, 70 0zs. of silver per ton of 2,000 lbs.; owing toa
break-down at crusher, returns diminished.’’

Le Roi No. II.—Manager cables:—'* Shipments last month amounted
to 6,466 tons. Contents:—3,573 ozs. gold, 7,000 ozs. silver, 135 tons copper
The returns from ore, after making a reduction of-all smelting charges,
amount to $60,009. Cost of mining may be taken at $21,000. Profit for last
month, $39,00¢c. (Equivalent sterling, £8,041.)"" (April shipments :—6,37;5
tons. Estimated profit, £9,278.)

Nimrod Syadicate, Limited.—>Mr. R, D. Fetlierstonhaugh, the manager
of the Atlin Mining Company, Ltd., a subsidiary of the above syndicate,
cabled on the 2gth May as follows:—** We have cleaned up after a run of 50
hours, recovered 130 ozs., being the proceeds of 48 ft. of sluices."

Giant.—The Hon. C. H. Mackintosh, resident director at Rossland,
cables under date 4th Junc:—'"I have made contract with smelter (Canadian
Pacific Railway Company’s smelter at Trail), to smelt Giant ore at 18s. (per
ton), a reduction of 25 per cent. Have opened up a fine hody of ore. Assay
value of gold per ton 15 $30.” (Office note.—Hitherto the rate for smeltng
Rossland ores has been £6 per ton, and it will, therefore, be seen that our
resident director has succeeded in obtaining a reduction of 25 per cent. )

Slough Creek.—The following cablegram, dated Burkerville, B.C., the
2g9th ult,, has been received from the company’s mine mnager:—** Gr..vel
wvas struck at g o’clock this morning in vertical. borehole 6 {t. above cross:
cut; considerable water; gravel appears firm ; is in good order throughout ;
every precaution has been taken to ensure getting through safely.” Further
cablegram, dated 2nd inst., says:—'* Put up secondary borehole 3 ft. 6in.
forward—;5 ft to the'gravel—1 ft. in the gravel—water not increasing—wash
is.und,(,)ubtedly auriferous—prospects are most encouraging throughout the
mine.

Cariboo Goldfields.—Cablegram from the company’s engineer.at Bask-
erville, Williams Creek, British Columbia: ‘¢ The flume is being lowered so
as to enable us to hydraulic gravel immediately above bedrock. Large
returns cannot be expectéd until we get intc lower level. 1 anticipatea
marked improvement within the next fortaight. Gold contents of gravel
are increasing., Expect to reach bedrock in about three weeks. Water .up-
ply is plentiful. We have raised more gravel this yecar than during the
previous thiree years put together. Promises to bea brilliant success as <oon
as opened up. Have sent to bank further small parcel of gold, 99 oz.”
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Mire Timbering in the Old Ironsides and Knob Hill Mines.

By H. P. D PRNCIRR, McGill University, Montreal.

The Old Ironsides and Knob Hill mines are situated at Pheenix,
in the Boundary Creck District in British Columbia, at the summit of
the vatershed of the Kettie River. The accompanying photograph
show 5 the Old Ironsides head works on the left.

‘The ore bodies in these mines are very large, as will be seen from
the accompanying blue print, which was kindly furnished me by the
Superintendent, Mr. W. Y, Williams. This fact necessitates an exten-
sive and thorough system of. timbering the lower levels of these mines.
The boundaries of these ore bodies have not yet been well ascertained,
the ore appears to extend over 2,000 feet in length, while tHe width is
not determined, though crosscuts from the footwall have been run for
upwards of 300 feet.

The Old Ironsides has been prospected and developed by a system
of shafts and drifts, showing the ore to extend down oo féet, though
work is not being carried on below the 3oo-ft. level. Stoping ground
on the 200-ft. and 3oo-t. levels has been opened up exposing blocks of
ore running as high as 28« (eet in width by 200 feet long; also, in an
intermediate level, thr: 250-ft., ground 160 feet by 40 feet has been
blocked out and is heing stoped.

‘The Knob Hi is worked through a long adit tunnel, along which

# (hree biocks of ore zoo feet square are blocked out on at least three
g sides. On the surfate, (5o feet above the level of this tunnel, an open
R cut or quarry is operated, and delivers ore to the tram system in the

wnnel by means of shafts or shutes in the solid rock.
The foregoing brief description of these mines is merely intended

B8 10 convey some idea of the immense size of the ore bodies, and hence
the need for Limbering when the ore is removed.

The ore in this wide mineralized zone does not form a very strong
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rock, though where (as in the Knob Hill) there is not much water and
it has not been shattered, it forms a fairly safe roof for drifts and cross-
cuts,

A large part of the timber used at both iines has been obtained
on the claims, the country here being rather heavily wooded. The
principal kinds of woods are pine, spruce, tamarac and Douglas fir; the
three latter are regarded as of nearly equal value,the fir being the strongest
and all three being stronger than pine, which, however, has the advant-
age of being softer and crushing more easily, so as to take up the load
more evenly; forthis reason pine is much used for making wedges.

Most of the timber on the claims has now been used and the sup-
ply for the future is being brought in by railway frrm outside points.

Posts and caps are cut from round timber, which has the bark
pecled off to lessen the decay caused by moi~ture retained on the
surface and below the bark when it is left on ; this round timber is to
inches and upwards in diumeter, the posts being generally 15 inches uy
to ~4 inches in diameter, while caps are smaller, the thickness across
the flats at the post being 9 inches. Lagging poles are 5 to 10 inches
in diameter. '

Sawn timber is used in the construction of ore bins, hoists, and in
the lining of shafts and shutes.

On the surface at both mines considerable timber has been used
to build retaining walls to hold second grade ore and for making ground
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about the shafts and buildings. Rourd timberwith the bark on is used
for this , it is built into a wall by means of cross-pieces, forming cribs ;
these pieces are notched to fit the notches cut in the logs of the wall,
and are run back into the bank where the weight of material resting
against them holds the whole crib firmly in place.

Both mines are equipped with ore bins capable of holding from
5.000 to 10,000 tons and intended for the storage of ore and its easy
delivery from the mine to the railway cars. The general arrangement
of them is the same and is shown in Fig. 1. The foundation is made
of 12-inch square timber made into bents and resting on mudsills of
the same timber ; these rest on the solid rock.

The bents run crosswise of the bin at a distance of 3 feet from
centre to centre and are strongly braced, the direction of the braces
being changed in successive bents, while the bents are tied together by
braces crossing three bents.
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‘The floor of the bin comes directly on top of the beats; it is flat
and horizontal ; the ore takes the angle necessary for its removal.
The floor and sides of the bin proper are made of 4-inch plank,
spiked solidly to the 12-inch square timber frame arranged as shown in
Sketch 1; also ¢ inch iron tie rods are freely used in addition. Along
the front side of the bin a railway track is built, and above this on the
bin a platform extends from which the cars are loaded by means of a
series of shutes placed 5 feet apart from centre to centre.  The details
of these shutes are shown in Fig. 2; the gate is mude of heavy iron 26
inches wide, it is pivoted as shown on an axle and opened by a long
iron lever; two movable planksabove the iron gate permit theattendant
to bar out large rocks if they should stick in the mouth of the shute.
Above the main bin comoartment proper the grizzlies and break-
ing and sorting platforms are built—a plan of these is shown in the
lower sketch in Fig. 1. The grizzlies are made of 25-1b. mine rails cut
to the desired length and strung, bottom upwards, on iron rods at each
end, picces of pipe placed between them on the rods make the desired
space between them, about 23{ incnes. ‘There are two such grizzlies,
cach 35 feet wide, with an open space bewween them, in each 13 feet of
the length of the bin. This epenspace is used for dumping ore directly
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into binwhen it does not require soniing or Lreaking ; or Ly means of a
shute a low-grade ore can be thrown out of bin at the back.

Above the grizzlies is the tram car level; the cars come from the
shafts to the centre of the bins and turn cither way on a stecl turn-plate
and are run to the desired compartment and dumped. A beam 4 inches
square, running parailel to the track, about 2 feet from it, prevents the
cars heing overturned into the bin. )

The whole structure is rocfed with 1 inch boards to keep out rain
and snow, which are abundant in this locality. The bin skctched is 2

small one with a capacity of about 18,000 cubic feet if full, or say 1.0co
tons. ‘There are in addition two others of much greater capacity.

T'he shalts in operation on the Old lronsides are the original pros.
pecting shafts and the “gallows frames™ are not elaborate. g
shows the plan and elevations of the one at No. 1 shaft. it is bult f
12 inch square fir timber arranged as shown. Men and timber ar
taken on the cage at the shop flvor level, while ore or waste is hoisted

d—l Sidc Wall Piatc. LI Oveside *H g !
mf T Fon —n
[—II U Insie. ‘”..;
= o -

Side. _}~
[}

)
Boszom.
—

L\End Va2l Plate. Queside. r-l

[_(

l—{Ccnnc GQcre,

Boctomn l |

I—I f.':ShZcJ}-J : Top. -:
k Top. . _J
Plar.

Scale 2%
Fig 4.

to the tram tloor level to be 1aken to the ore bin or waste dump. s
the hoisting engine is quite small, an elaborate hoisting frame is ni:
required.  Tace frame at No. =2 shait is somewhat similar.

Both shafts have uvo compartinents, one being for hcisting oz §o
&c., and the other for ladders, pipes, &c.  Owing to the fact that the K3
are lagged inside with 2-inch plank, I have not got full details of 1z B
timber in them.

Shaft No. 1 is cribbed for a part of the waydown and Fig. 4 sho=s §5
a method of framing timber for cribbing which is emploved in Briisa
Columbia ; it is a halved joint combined with a bevelled hitch on i B8
inside 10 resist lateral pressure ; it is improved if side and cnd plases 8
are made to break joinis so asto prevent onesct slipping overthe nex

The lower part of No. 1 shaft and all of No. 2 shaft is timered
with square shaft scts.  Fig. 5 shows timbers cut for this purposc. wik
a halved joint and bevelled hitch, and the posts resting at 1o} ané I
bottom in a hitch 10 prevent them being forced inwards. The cenire B8
girt or divider is supported by a tenon and mortice jont ; and conit
posts are provided. The lagging in bad ground is placed outside o |
the timber and is supported on strips spiked to the plates; in sal §i§
ground the lagging is placed on the inside, being intended to proves: P
small rocks from falling in.
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General View of the Knob Hill and Old Ironsides Mines, Boundary District, B.C.
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Thoto showing arrangement of the Bottom Square Sets and Spragging at the Knob Hill and Old Ironsides Mines, B.C.
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As the shafts are only prospecting ones the level stations are
simple. Posts about 15 feet long are put in the shaft at the station
and the upper end wall plates are run across the station a distance of
about 2o ft., with suitable supporting posts and dividers or cap pieces ;
the lower end plates are also extended to form part of the sills for carry-
ing the floor and steel turn-table plates.

Both mines are equipped with a track system. The rails are car-
ried on wooden ties placed about 18 inches apart; these ties are flaton
two sides and are 3 in. x 4 in., and 30 inches long.

The main haulage roads are lighted with incandescent lights ; the
wires are carried on small round timbers about 4 inches thick, wedged
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across the top of the drifts like a horizontal stull. Where there are
tunnel or stope sets they are used to carry the wires.

The method of mining the ore in the Old Ironsides may be briefly
said to be by overhand stoping. The stopes thus formed are filled with
square sets of timber,and this timbering constitutes the most important
item in the timbering of the mine. o . -

The square sets are of round timber 8 feet in height placed 5 feet
apart with cap picces to hold them in their relative positions laterally.
These posts and caps are securely wedged into place to carry any
pressure resulting from seftling or breaking loose of rock. Fig: 6 shows
the shapes of the timbers ; they are all round timbers except the bottom
sills in each stope, which are 6 in. x 12 in. sawn timber. The sketches
at the top of Fig. 7 shows the method of framing joints; in the drawing
square timber is used for convenience in drawing. The lower drawing
in Fig. 7 shows a numberof sets put together; in it the posts are repre-
sented as being too small to allow of cutting the small shoulder for
catching up the whole cap. This occurs sometimes with the round
timber.

It will be noted that the framing of this timber is especially designed
to carry vertical pressures,—the tenon on the end of the posts ensuring

the position of the postsin the different floors of the stopes being
directly above the corresponding post in the floor below,

It will also be noted that this system of timbering is very elastic
and can be applied to ore deposits of almost any shape and size.

This timber is all framed on the surface by special carpenters.
Fig. 8 shows the framing platform which is situated in a convenient
place above the shafts and below a spur of the railway from which the
timber can be unloaded and rolled direct onto the platform, framed,
and rolled off onto piles near the shafts.

It is cut up into caps and posts to the best advantage. Fig. 6, a,
b, ¢, show templates, straight edges and squares used Dy the framing
All timber should be marked off and measured from a
It may be mentioned that this method is about to be
abandoned at this mine and the timber framed by machinery.

The timber is transported to the shafts on a 30 inch gauge track
and lowered into the mine by the ¢ muckers” of the night shift ; and
stored in convenient places near the shaft stations. In this connection
it may be noted that it is advisable to store it in as dry a place as pos-
sible, as the drier and lighter it is the more easily and expeditiously
the heavy pieces can be handled.

From the stores underground the men of the day timber crew take
it as required to the various parts of the mine on small timber trucks
running on the ordinary mine tracks.

If the timber is being put in on the bottom of the stope, the first
operation is to get the 6 x 12 inch sill accurately in place. This may

carpenters.
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be done by the engineer giving level’and location with his instrument,
or it may be placed by reference to the adjacent timber, if there is any,
by levelling and measuring across from the sills, When the sill is
tamped accurately to its true position the sill posts are set in position
in the open mortices in the sill, then the caps are put on and the whole
is “ spragged,” or braced and wedged securely in place. It is usual to
brace and wedge caps and posts from the adjacent walls, and the roof
also in the case of the caps by a large vertical sprag set on top of the
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caps meeting at a post. The accompanying photograph gives some
idea of the arrangement of the bottom square sets and the spragging.
The secure bracing of the timber requires both judgment and eaperience,
and is a good test of the timberman’s ability.

Next the lagging of round poles is laid on top of the caps, the
lagg'ng poles are from 4 to 10 inches in diameter, 10 feet long and
have the bark left on. Not more than four square sets of lagging is
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laid in the same direction, i.e., 2 square 3o feet on the side; the adjac-

i en lagging is laid at right angles to this to givea better support to the

BE cnds. .

B If the timber is to be used on floors above the track level it must
4§ be hoisted from the level; to do this shutes are built through the lower

floors—they are made either of plank spiked to the lagging, or of lag-

ging, the top being spiked to the cap and the bottom ends resting on
’ the next lower floor behind the caps so as to be out of the way of the
I timber being hoisted.

The hoisting engine used is shown in Fig. g, a photograph from
B® the maker’s catalogue; it is driven by compressed air from the mine
8 mains. This engine is in common use in British Columbia for this

S purpose. It is made in two sizés with double cylinders 5 and 6 inches

B8 in diameter, and drums 12 x 21 inches and 14 x 24 inches respectively.
[ The 5 inch engine is said to be capable of lifting 1,400 1bs. 100 feet per
B minutc. Thc pistons are of the trunk type, there being no crosshead
R or slides ; the crank discs arccarricd on the small shait at the top; this
By <hali is geared to the larger shaft on which the drum is loose and is
% connccted by a V¥ friction between the drum and the large gear when
& running. This cngine is mounted on nine car wheels for transportation
@ undecground and braced securely towalls and timberwhen used. Each
b engine should be cquipped with air hese, wrench, and oil can.

: Oncinch manilla rope is used on the drum, with a single pulley
3 block fastened to the timber of the upper floor, the end of the rope is
B fitted with a pair of steel hooks for hoisting caps and posts; lagging is
;¥ ticd together and hoisted in lots.

iimber is moved-about the upper floors by means of a pairof steel
S tong: like ice tongs.

As yet no reinforcing sets have been used. Heavy gro'und 1s held
by putting in diagonal braces, or by extra spragging and crnibbing wath
solid timber cnbs built in between the rock and the regular sets to
prevent a fall beginning.

In the centre of the large stopes cribs filled with waste rock or, in
some cases, with ore are carried from the bnttom level up with the
timber; this is intended to steady the umbering 1n the stop2. This
filling pillar is usually 15 or 20 feet square and is retained by large

_ lagging split and placed behind the posts.

Where a turntable is put in the track in the bottoms of stopes a
post is left out atopposite corners toallow of long timbers being turned ;
an 8 x 8 inch upright is bedded on rock beside the adjacent posts and
a 17 inch square timber on top of these supports the regular caps.

On the bottom of the stopes shutes for drawing the ore from the
floor above to the mine cars are built in every 15 or 20 feet along the
tracks; they are built of 6 inch plank, the mouth is 5 feet above the
track and is 26 inches wide.

. Very little timber is used in drifts and crosscuts,onlya few square
tunnel sets resting on sills and measuring 4 x 714 feet are used.

In winzes and raises stulls are placed across in the usval way to
support the platforms and ladders. Ladders are 10 feet long, sides

3 X 4 inches, rungs 4 x 114 inches, 18 inches long,and 14 inches apant.
Fig. 10 shows the head frame used in sinking an inclined winze
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w.ilh a bucket, the posts are wedged solid to therock so that no bracing
1s required. -

Fig. 11 shows a very strung shute placed on the 3oo-t. level to
draw ore from the 230-f1. level stopes.  Similar shutes are used in the
Knob Hill at the botiom of the shafts from the swiface quarry.

Fig. 12 shows a plun and clevation ot an underground station in
the Knob Hill from which a vertical shaft over 200 feet deep has been
sunk. The framce is made made of §x'S inch and round timber; the
posts of the gallows frame are 12 inch square timber, no braces are
required as the tops rest against the rock.  The station is lagged with
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1

Fic 9—Type of Hoisting Engine in service at the Knob Hill and Ironsides Mines, B.C.

2 x 12 inch plank. The foundations are mudsills with two long sills
beneath the hoist. The chamber is dry and no better roof is required.

Fig. 13 shows a hoisting arrangement used on the surface of Knob
Hill for loading ore into the railway cars direct from the surface.

A small car is used running on a 30 inch gauge track, and a smali
hoist run by air pullsit up the incline, when at the proper place it
dumps its load automatically into the moveable shute below which
throws it into the railway car standing alongside. Thewhole hoist rests
on mudsills and can be turned to face different parts of the bank from

e
I
e R e —— £
‘ H J:
<
>
T :
&3 yu
“
z
=— ] 8
i3 5
3 = S e
A |

SCALE t=g!
Daunesd

. N 3
Y3 S
N
N - = N
4 < — z
= .
> s
S .
~ »
> -
E »*
3 u
N
E -
h ]
> -
”

which the ore is being taken. It is stcadied by guy fopes reaching
from the top to any convenient anchor.

On the whole very liitle timber is used in the Knob Hill, a few
tunnel sets being practically all outside of the winzes, shutesand under-
ground station. The tunnel sets are 10 feet wide by 734 feet high,
California sets..

Timber used in the Knob Hill may be used repeatedly uritil wom
out ; but the life of timber in the Old Ironsides is not expected to be
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more than three or four years on account of the water and great quan-
tities of powder smoke. .

A timber crew in the Old Ironsides consists of four men, of whom
two at least should be expericnced men, the others may be laborers,
but more expeditious work can be done if they also have had some
experience. ‘The speed of erecting stope timbers depends on the loca-
tion and the condition of the place where they are being put up, if far
from the timber stores or near, and whether there is much rock in the
way or not. Generally from 6 to 12 square sets of three pieces are put
up by each crew in 8 hours.

Tools required by a crew consist of : 2 sharp axes, 2 older axes,
6-ft. crosscut saw, hooks, crowbars, hammers, picks, shovels, spirit
level, straight edge, and a few drills, besides tools used about hoisting
engine.

The framing carpenters on the surface require cant-hooks, 8-t.
crosscut saws, hand saws, adzes, axes, squares, templates, straight
edges, plumb bobs, chalk lines, grindstone and whetstone. As a rule
the underground tools are sent to the surface to be sharpened.

The regular timbermen get $3.50 for 8 hours shift, Jaborers $3.c0;
and the foreman who looks after ail the crews gets $4.00. The framing
carpenters get $4 oo per day, but work 10 hours per day.

Figures of the cost of mining have not been made public. Any
attempt 1o figure the cost of timbering in a mine must be made from
figures got during a period when the conditions have been very nearly
the same; as this has not been the case here owing to changes in the
labor and in the source from which the timber has been got the figures
would be of little use.

The drawings of timber from which the accompanying photographs
were taken were made by the writer from measurements and notes
taken by him at the mine.

The paper refers to thestate of aflairsat these mines in June, 1901,

Mining in the Rossland District.

By C. M. CaxpbrLL, McGill Gniversity, Montreal,

This paper will deal chiefly with the mining practice in the.Ross-
land district. The history of the district will be.briefly sketched and
its geology noted at some length. The larger part of the information
herein contained I gathered last summer, in Rossland and the sur-
rounding country, during the stay of the McGill Summer School in that
district ; and later, while engaged as pipeman’s helper and as machine
man in the Centre Star and Le Roi niines.  In addition to this 1 have
diawn on an article by Mr. Brinsmeade, B.S,, M.E,, in “Mines and
Minerzls ” for March, 1901, for much additional information. For the
geology of the district I am indebted to a geological excursion with the
McGill party under Dr. Adams, to the Government reports, and also
to the expert evidence of Mr. Clarence King in the Centre Star-Iron
Mask law suit. The negatives from which the_ micro photos were
taken were kindly loaned by Mr. O. E. Le Roy, B.A,, of the McGill
Geological Department.  The remaining photos J took while in Ross-
land, and thcy represent the condition of affairs at that time. The
Toronto “ Globe ” of Feb. Sth, 1896, is my authority for the historical
sketch.

By the Rossland disteict is meant a piece of territory on both
sides of Trail creek, about three miles wide and cight long. Trail
Creek is an average sized mountain stream which flows. into the
Columbia River from the west, six miles north of the International

. Boundary. The creck was known to placer miners in the early sixties,
as the cclebrated Dewdney trail followed its course from mouth to
source, but it is not known whether these: eatly pioneers ever found
evidences of the rickness of the camp or not. In 18S9 a French
Canadian- named Bordcau made the first-location, some distance south
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of Red Mountain, and next summer two men, Moris and Bourgeois,
staked out the Le Roi, War Lagle, Centre Star, Iron Mask, and Vir-
ginius claims. Every one of these claims has since been made a mine
except Virginius, upon which little or no work has been done. Things
went slowly until 1895, when there were only a few dozen log cabins in
the camp. Then the boom struck the place, and the population went
up to 2,500 in the course of a year. Since then the growth has been
steady, and Rossland has now a population of over jooo. It is
entirely a mining town, the people being completely dependent on the
mines.
GEOLOGY. (SEE MAP.)

Many ore deposits, such as the famous Cripple Creek deposits, are
situated on deeply eroded volcanoes. At Rossland we have another
Here we have an igneous core, on the sides of which
we find piles of ashes and lavas, all very much compacted.

example of this.

The rocks of the igneous core are of different types. One, which
forms the greater proportion of the mass, and is the country rock of
most of the mines, is a dark, greenish or gray, tough, fine or coarse
grained rock consisting ot black augite crystals and light colored ortho-
clase and plagioclase feldspars, with usually a little biotite and often
magnetite and pyrites. It is an augite diorite, and is the variety known
as mongonite. Photo I shows a thin section of this rock magnified.
The large crystal is augite, and the dark zone about the edge shows
where it is altering to hornblende. The opaque inclusions are magne-
tite, while the crystal to the left of the augite one is biotite. At the
Iron Horse is a darker serizs of rocks, similar to the above, but without
the orthoclase. This rock is gabbro, and in this locality shows a some-
what banded structure, due to the dissolving out of the dark augite or
hornblende constituents, and the deposition of silica in their place.
This is shown in Photo V, the upper lighter portion of the photo being
the silicified part, while the lower half consists of the original mineral.
A still further type of rock is that known as augite syenite, and an ex-
posure is to be found at the big cutting at the west end of Columbia
Avenue.

Outside this igneous core is the zone of fragmental and volcanic
rocks. ‘T'he fragmental ash rock is a greyish, fine grained, quartzitic
looking material, showing a stratified structure due to different deposi-
These features are brought out in Photo II. The
The
passage irom the porphyrites to the gabbros is nowhere sharply defined,
and the two rocks have apparently originated from the same magma,
The gabbros and border-

tions of ashes.
volcanic rocks are those known as augite and uralite porphyrites.

but have cooled under different conditions.
ing porphyrites are important from an economic standpoint as most of
the ore bodies at present being worked are situated either on or close
to their line of junction. Photo III represents a specimen of augite
porphyrite taken from this junction. It shows where the dark gray
hornblende has been dissolved, and its place taken by the black opaque
pyrrhotite. Photo 1V shows another section of the same rock as it appears
under polarized light. Several twinned augite and feldspar crystals are
noticeable.

Beds of impure limestone on Sophie Mountain containing corals
an 1 ashas interstratified have been found, and indicate a carboniferous
age for the volcano. The whole district is underlain by granites con-
taining beds of limestone and known as the Shuswap series.

The mineral bearing veins are characteristic fissure veins and some
of the larger are known as ‘“shear zone” fissures. Instead of being
an indefinite amount of parallel fissures extending into the country an
undiscoverable distance it is always a zone of a discoverable and
limited collection. The mineral deposit may lie on one plane, or they
may eat up the rock between the planes and deposit another in its
place, or they may occupy the whole zone, or mineralize one particular

fissure and travel on that, and so on. The exterior boundary is assign-

These veins are of enormous extent in some
places, such as 100 or 200 ft. in width in the shattered mineralized zone.

The ores consist principally of sulphides of various metals. Of
these pyrrhotite is by far the most abundant. It is found as a rule
in a massive condition, ranging in texture from a fine to medium grain,
but is also disseminated through the country rock. The massive
variety usually holds blebs of quartz and grains and irregular patches of
other sulphides, The pyrrhotite contains gold and silver in varying
quantities, a small percentage of nickel, and traces of cobalt. The

able if you crosscut.

gold contents are exceedingly irregular ranging from traces up to
several ounces to the ton, and the silver from traces to four or five
ounces to the ton.

The pyrrhotite is usually accompanied by a certain amount of
copper pyrites, intimately commingled with it. The copper pyrites is
extremely irtegular in its distribution, in some places constituting a
considerable portion of the ore body, and in others occurring only as
isolated and occasional grains and patches. It is nowhere seen in
large masses. It is auriferous, and holds apparently about the same
percentage of gold as the enclosing pyrrhotite.

Molybdenite, galena, and blende also occur in some places in
small quantities, while iron pyrite is met with in greater or less quan-
tities nearly everywhere. The ores are usually oxidized on the surface,

but the alteration seldom extends downward for more than a few feet.
DEVELOPMENT.

The mines have been developed by running inclines along the dip
of the vein, and from these inclines driving horizontal drifts at 100 foot
intervals along the strike and usually within the walls of the vein,
These drifts are afterwards enlarged, sill floors put in, timbered, and
the ore in this way worked out to the next higher level.

DIAMOND DRILLING.

In the big mine diamond drill outfits are constantly kept at work
exposing the deposit. Two sizes of drills are used, one with a bit of
214 in. outside and 134 in. inside diameter, and the other with 114 in.
outside and 15,16 in. inside diameter.

from those drifts in which tramming is being pursued, a short crosscut

In starting the drill, especially

is first made by the percussion drills to give a space for the machine
and the proper handling of the rods. The rods are square threaded
at the ends and come in five foot lengths. 'They are pulled in lengths
of 5 to 20 feet, according to the space available behind the drill.

The holes are cored throughout. The core barrel is 5 feet long,
and the frequent slips and small seams in the country rock, permit the
cores procured to be easily broken off by the usual choker device. The
average length of the pieces of core is 5 to 8 inches. In careful
sampling the core barrel is sometimes pulled out for every six inches
advanced. The drilling engines are screw fed, and fitted for 300, 700,
and 1000 revolutions per inch of advance. Their ordinary speed is
300 revolutions per minute. The water is pumped through the drill
rod by a small iﬁdependent pump run by compressed air. The average
progress is 8 feet in an eight hour shift, with a record of 18 ft. g in.
The core is broken up and assayed, after a careful examination by the
mine superintendent ~ While drilling in ore, sludge samples are taken
by running the discharged water for a fraction of the time into a tin
pail, in which the sludge settles out.

The Rossland rock is very hard on diamonds. The War Eagie
and Centre Star companies employ a skilled bit setter to keep the bits
in running order. For the smaller sized bits eight diamonds are used,
six on the face and two on the outside. Those on the face are set so
that half of them have a cutting edge extending to the outside of the
face, while the other half cut the inside clearance for the core to pass
up.  Whenever the drill is withdrawn from the hole the bit is always

carefuliy examined, and if any of the diamonds are found to be loose
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or the metal worn away, the metal is recaulked around them. When
the bit is so badly worn that the diamonds are greatly exposed, they
are cut out and reset in a new metal blank.

The wear of carbons is somewhat less than 1/64 karat per foot of
hole drilled.  Each bit will only drill about 12 feet before resctting.
‘I'o remove a bit that has been broken off in the hole, it is sometitnes
necessary, if other devices fail, to rcam out the whole with a new bit,
Jarge enough to enclose the stuck bit and recover it in the core barrel,

SHAFT SINKING.

T'he Centre Star shaft is 1STt. 4 in x 71, outside to outside of
timbers, and is on an incline of nearly 7¢°.  ‘T'tie accompanying figure
shows the position of the drill holes for sinking. T'he whole round is
drilled before any blasting is done, the machine dsills being set up as
shown by the location of the two bars. Four men work the two
machines, and it usually takes (wo shifts 1o drill the round of 18 holes.

SSEIN

®par ©Bar

),\X»XJM»V/ AL TR

The machine men do their own loading and blasting, as it is imprac-
ticable to have a separate gang for blasting in the shaft as in the stopes
and drifts.

In the Centre Star shaft the rock is hoisted, during sinking, by a
bucket let down from a sheave in the ladder compartment by a small
Ottumwa Ironworks Company's friction hoist in thestationabove. An
iron bucket is used, 42 in. long and 36 in. greatest diameter.  The bale
is made of 1 in. round iron with a loop for the clamp hovk. A couple
of lugs of 1 in. round iron, spread out at the e¢nd into a syuare plate,
are riveted to opposite sides of the bucket near the bottom.  The
bucket runs on skids about 20 in. to 24 in apart, on which strips of
greased strap iron are nailed with the flat side tangent to the bucket

at point of contact.

Near the point of dumping two outside skids are placed a liutle
farther apart than the diameter of the bucket, and take the place of the
other skids. T'hese catch the lugs on the bucket and straighten it up.
At the point of dumping two depressions are made in the skids and the
buc)  is only hoisted high enough for the lugs to catch in the depres-
sions. The engine is reversed, lowering the top of the bucket, which
falls backward and dumps. The bucket is then hoisted a foot or so
above the depressions, and is lowered, the lugs catching on swinging
irons which swing forward by the weight of the bucket, carrying the
lugs over the depression.  ‘T'he bucket is then lowered to the bottom
and refilled. “The plan of the Goo level shows the position of the hoist
and the shaft. The bucket is dumped backward into a car standing
on the track behind the shaft.  ‘I'wo hucket loads fill the car, which is
then wheeled around to the front of the shaft, and the contents Jumped
into a skip.

The old rock bulkhead method has been abandoned in favor of
the timber bulkhead. By this method the timbering goes on contem-
porancously with the sinking, sufficient space being left to keep the

lowest set from being injured by the heavy blasts.  This clearance js
usually 20 to 23 feet.

‘T'he shaft sets are of sawed pine, framed on the surface, and ar
placed s It apart, being separated by posts.  The way in which the
different parts fit together is shown in the timber drawings.
are cmployed to support the sets as the work progresses, the poss
serving to keep the sets properly spaced, while the hangers keep the
sets tight against the posts.  ‘They are not left on permanently, but are

Hangess

removed after several sets have been completed and properly wedgedin |

position.
DRIFTING.

Where possible the drifts are driven along the hanging wall so as
to have one free face to break from.  The sketch shows the position of
drill holes in drifting. “The advance per round of holes is about 333
feet. The powder used is 607% dynamite for primer cartridges and 5o
for the balance of the explosive ; 407, is used i soft rock is struck.

ALLXL L 2s

Ten and a half pounds of powder was the average consumption for one
foot advance for a recent period. In Rossland the muckers and
trammers receive $2 o per day, and the machine men $3.50, when
working by the day. It is, therefore, more economical to keep the
machine men constantly drilling, and leave the loading and tramuing
to the muckers, and this arrangement is followed out.

RAISING,

The raises are put in at irregular intervals. In the Centre Star
there are not half a dozen, all told. They usually have two compart-
ments, onc a man-way and the other a chute.

 TIMBERING.

The square set method has been adopted, and is worked as shown
in the sketch.  The drift A having been driven, the breast stope A-B
is then completed to the height of the curve D-E-F. Sills and then
square sets, framed on the surface, are put in and floored over by fou
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inch plank. ‘This imbering is shown in detail in the drawing.  The
drill columns are then set up and stoping is pursued to the curve J.11.G.
when the next floor of square settimbers are inserted.  Enough space is
always first excavated above last floor put in to give room for driiling.
‘The broken rock is taken by wheelbarrows to chutes boxed in among
the sets at so foot intervals along the foot wall. The method of
timbering a tunnel is shown in the photo of the abandoned Mugwump
mine.
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BLASTING.

For cleaning out downward drill holes for loading, a straight blow-
pipe made of one inch pipe is used. This pipe is connected to the air
supp'y, and thus makes an efficient tool.  Powder is kept in a powder
A thwing temperature is maintained by hot
A powder man

house near at hand
water pipes heated by a stove in an adjoining cabin,
watches the powder-house and keeps account of the powder distribu
tion In the mine workings above the lowest tunnel it is, in winter,
nearly as cold as on the surface, and the powder, if left long before
firing, would soon freeze again,

TRAMMING.

Three types of stations are in use (See drawings of shaft stations).
One with a shaft bin, one with a chute which discharges the ore
dircetly into the skip , and one where the cars are dumped directly

intu the skip.  ‘The wuuden happer used in this case usually prevents

I'henocryst of Augite in Monzonite frum boulder near
War Eagle Stairs.

the rock from falling outside the skip when dumping the car. A
lessening of the number of cars required for tramming is one of the
benefits gained by the installation of the station bins. This method is
used altogether at the Le Roi and works very satisfactorily.  Here the
bins are much larger than those at the Centre Star, the one on the 700
level holding 350 tons of ore.  “T'he gates of these bins are worked by
compressed air cylinders. By this method the skips can be loaded
much faster and less dangerously.

‘The tracks are 15 Wbs. per yard, and are spiked, in the drifts, to
ties 234 feet apart.  Various types of switches, in and about the mine,
are shown in the sketches.

The mine car in use in the chief minec is 2 ft. 11} in. from track
1o top of body, and kas a capacity of 16 cubic feet of rock. The turn-
table on the truck allows it to be dumped in auny direction.

The axles are of the Anaconda type. In this type the axe is
divided in the centre, mainly to allow for variation of travel in passing
around curves, also to enable the wheels to be pressed scparately on
cach balfaxle.  This construction simplifies repairs, does away with
nuts and caps on the outside, and necessitates oiling only once in three

or four weeks.
HOISTING.

At the Centre Star shaft there is installed a steam hoist made by
Webster Carp and Lane, of Akron, Ohio, with two drums, each 6 ft.
x 3 ft, with a capacity of 1700 ft of rope of 76in. diameter. The
average winding speed is 8oo ft. per minute, witha maximum of 1200 ft.
All the motions are controlled by hand levers except the steam drum
brake. This consists of a governor which is connected with the shaft.
When the wheel goes too fast, the governor allows compressed air to

enter a cylinder, which causes a brake to press on the wheel.  Whey
the speed passes goo ft. per minute this mechanism comes into ply
The engines arc 1g4in. x.18 in. stroke, with a Stevenson reversm,
gear. A Lane friction dutch permits of either drum Lemg run mde.
pendently of the other, a necessaty thing when there are seven
levels from which hoisting w done. The War Lagle has a duphate of
this engine in its main shaft.  ‘The round rope 1s prevented from cu
ting the foot wall shaft timbers by rollers on the wall plate at tong
intervals. '

‘The skip used in the Centre Star and War Eagle Mines is detailed
in the drawing, and is also shown in the photo of the Centre Star shat
at the surface. It runs on a 30 b, per yard steel tack spiked wabe
footwall plates in the shaft.  The shaft guides are chiefly fur safely y
posev, for the skip dogs will grip them in case of accident to the rype,
‘The guides also serve to keep the skip steady, as the skip body . uiy
fastened to the frame on the rearaxle.  The weight of the skip is 2,405
lbs, and as it carries a load of 4,600 1bs. the total weight of the ivaded
skip, without the rope, is 7000 s,
hoisting capacity when it becomes necessary by attaching a cage under
the skip.  The skips in these mines are equipped with a Humber safety
clutch, the working of which is seen on reference to the drawing. The
clutch is designed to prevent accident due to overwinding of boisting
rape, which may occur from carelessness Qf the engineer or detange
ment of the engine.  Without this hook the cage may be drawn upto
the head sheave, causing the rope and possibly the sheave to break,
Figure 1 of this drawing shows the hook closed at the top, as it woule
Figure »

It 15 propused to mcrease the

enter the stationery safety-stop when overwinding occurs.
illustrates the action.  Having, by overwinding the hoisting rope, come
in contact with the safety stop, the spreading plates, one of whichs
shaded in the drawing, cluse at bottom, causing their upper portiuns to
open like scissors, releasing the rope. At the same moment the plates
spreading at the top, drop, and rest on the safety stop, thus suspendmg
the cage urtil the runaway rope is again attached.

The War Lagle steam hoist replaced a 3oo-h.p. electric hoist
run by the current brought from Bonningtun Falls, 30 nules away. lhe

Ash Rock from California Mine.

clectric hoist was a failure, owing to bad design and faulty construction.

A good example, however, to show that an clectiic hoist of correct con-

struction will work acceptably, is the one recently installed at the Josie
shaft, made by the Denver Engineering Co. It is a 150-h.p. maching,
with an average consumption for coumterbalanced hoisting of 6o by
It works at a potential of 250 volts with a three phase motor : and
has two drums, cach holding 1000 feet of rope.

In the Le Roi five compartment shaft two of the compartments are
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The skips in use are much the same as above
described, but as men are not hoisted in them the bonnet has been
omitted. Below the surface these two compartments are boarded in.
Cages, with two decks, are used for hoisting the men, and these run in
two other compartments, the fifth compartment being the ladder way.
Before long, cages with three decks will be used. One of these is
shown in a photo. It is lying outside the entrance to the Black Bear
tunnel, prior to being mounted in shaft.
the ore and man skips.
rope and electric bell.

used for hoisting ore.

Separate engines are used for
The hoisting signals are a combination of pull

In most of the large mines there is a telephone connection at each

level with the surface. 'This is found to be a very greal convenience.

VENTILATION.
This is chiefly natural.  In long drifts ventilation is produced by
This is on the surface, is usually worked by
a motor and blows a positive current down a main set in the ladder-
way of the shaft. This main is round, of galvanized steel, and is
riveted and soldered with telescopic joints.

means of a Root blower.

Branches of smaller piping
are taken off at each level where necessary and led into the working
faces.
PUMPING.

As yet the water encotntered in most of the mines is insignificant.
In the Centre Star the water which accumulates on the 200 level is run
out of the tunnel on this level. The water of the 300 and 400 levels
runs into the sump on the 500 level, and from there an overflow pipe
takes it to the 600 level, from where it is pumped by a Cameron
sinking pump to the 200 and from there runs out the tunnel.

BLACKSMITHING.
There is no hand drilling, except by the timbermen to cut hitches
for placing stulls, or by the pipemen when a hole is needed in the

Augite Porphyrite from War Eagle, showing replacement
of Hornblende by Pyrrhotite.

rock for a hanger to support pipes. The hardness of the rocks renders
picks of little use. There remains little to be sharpened but machine
bits, which are made by welding a star steel point to an octagon steel
shank. Each machine drill uses from 20 to 30 bits in eight hours.

LIGHTING.

Tunnels and stations are lit with 16-candle-power lamps, furnished
with horizontal tin reflectors painted white inside. At the working
faces candles are used.

HEAD FRAMES.
At the War Kagle is a large structural stecl headframe, very ex-
pensive, as it was imported from Eastern United States, necessitating

heavy freightage and duty. Hence the new frames at the Centre Star
and Le Roi are built of timber, the native woods being peculiarly
adapted for this purpose. Inthe Centre Star the hoisting engine is set
on the hang wall side of the inclined shaft ; this simplifies the head
frame, as the posts in the direction of the shaft act as back braces for
the frame.

The Le Roi head frame is much larger than either the War Eagle
or Centre Star. This is due to the fact that the Le Roi has a larger
shaft, and that the building is used for other purposes. The ore from

Augite Porphyrite from War Eagle crossed Nicols.

the skip passes over a large grizzly to a large sized Comet crusher.
From this it is discharged on an iron travelling picking belt. The
uscless rock is thrown into the chutes along the side of the belt, while
the good ore gocs to the bin beside the loading end of the tramway.

SURFACE TRAMS,

To transport the ore from the main shaft to the shipping bins at
the railroad, the War Eagle employs a double track gravity tram.
This tram is set for nearly its whole length on a trestle, not to save
grading, but to escape the snowfall. The tram has a fall of 350 feet
in a total length of 1300 feet, and in profile has a concave and con-
vex curve. The rope is kept down on the concave side by a pulley in
an overhead frame, and kept up on the convex curve by a sheave of
4 ft. diameter set between the tracks. The tram car holds five tons
of ore, and is dumped automatically at the lower end of the tram.
This end of the tramway is moveable, and can be so swung that the

end is over the bin into which the ore should be dumped.

The tramway at the Le Roi is an aerial one, about 2000 feet
At the other
end the buckets drop their ore into the bins automatically. From the
bins the ore runs into the cars below through iron chutes, the gates of

long. One man only is employed at the loading end.

which are worked by compressed air cylinders.

In the Centre Star the ore is trammed in the ordinary manner
from the bins in the head frame to the bins along the railroad track,
through a covered double tracked passage way a distance of 200 ft.
This arrangement is temporary, as it is expected that a concentrator
will be erected in the rear of the present head frame, when other lgad-
ing arrangements will be made.

THE WAR EAGLE STEAM LINE.

Steam is transmitted through a six inch pipe from the boiler house
of the Centre Star up the slope of the hill to the War Eagle shaft
house. A section of the wood box enclosing the pipe is shown in a
drawing. The pipe is set well above the bottom, to allow for drainage
and packing. The packing used is dry coal ashes. When on the
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surface the box is naked ; but for part of it length it lies underground,
and is there enclosed in a wooden conduit large enough to permit the
free entrance of a man. Considerable steam is no doubt wasted 'in
this length of pipe, but it is certainly cheaper than the difficult trans.
portation of coal to a separate boiler plant.

STEAM PIPES IN BLACK BEAR TUNNEL.

In this wunnel two pipes, 8 in. and 6 in. diameter, convey the
steam 3000 ft. from the boiler-house to the Le Roi head works above.
‘The temperature of the steam insidle i 480°, but the insulation is so
good that the outside is only warm. ‘T'o bring this about several
layers of packing were used—first, air cell asbestos covering, with air
cells ronning lengthwise, then in. strips of wood set at right angles.
‘This gives an airspace of ¥in. ‘Then same type of covering as firs,
except that air cells run around the pipe, and finally, a thorough ce it
of lime whitewash to close the pores.
amount to considerable in a pipe line like this, siphon joints are in-
serted every 200 feet. These are well packed, and will allow a
lengthening of 14 in.. though only about one-third of that is ever
used.

As expansion and contrat.ion

SURFACE PLANT.

A short description of the Centre Star surface plant might be
introduced here. ‘The chief difference between the one at the Centre

Altered Wall Rock from Iron Horse.

Star and the one at the Le Roi is that the latter is slightly larger,
otherwise they are very similar. As for the War Eagle, most of the
surface work required is done in the Centre Star shops.

CARPENTER SHOP.

To the east of the shaft house is the carpenter shop. This build-
ing is cquipped with a 4o inch swinging cut-off saw, un by a 30 h.p.
electric motor placed overhead on the turntable from which the saw
hangs. Itis arranged to tumm by a pinion and gear, and to cut bevels
of any angle so that timbers do not need to be moved. A speed of
1500 revolutions per minute is obtained by using the motor. Below
the saw isa roller table which runs to a carriage. ‘This takes the
umber past four saws which cut a tenon on cach end. This machine
is driven off a counter shaft, and will cut up 100 sets of timber per
day, the work of 50 carpenters by the old method. Square 10 in. x
10 in. timber is used. Some of it is obtained from Nelson, and some
from 2 mill four miles distant. Wedges are cut from 4 in. plank by a
solid-toothed buzz saw 24 in. diameter, running 18oo r.pm. Thissaw
will cut 2200 wedgesin 424 houss. Formerly $25 per thousand was paid
for them. Sixty horse-power is.used for the shop. Adjoiningisa
lumber yard, where a well ordered supply of timber is kept on hand.

MACHINE SHOP.

This building is west of the shaft house, and is equipped with a
large planer 29 ft. x 24 in,, two large 14 ft. 28 in. lathes, and one of
smaller dimensions, a Barnet drill and a radial drill with a 6 fi, arm,
A travelling crane of 3 tons capacity commands the shop. ‘The
master mechanic’s office with a drafting table, and the engine roum,
adjoin the shop. Partitioned off in another corner is the drill and air
hose repair shop. ‘T'his is also a supply rovm for drills, bars, aud
drill parts.

BOILER HOUSE.

Sight boilers are installed here.  Four aize of &o h.p. each, and
have separate smoke stacks. ‘The remaining and somewhat larger
boilers have a smokestack for each pair.  Crow’s Nest coal costing §3
per ton is used. .
AIR COMPRESSORS.

One end of the boiler house is used for air compressors. Here
five compressors of 7 drill capacity each are storeu. They werein
use before the large new compressor was bought, and are still used in
emergencies, i

The new compressor is 2 Rand compound condensing machine.
It is a 200 h.p. 40-drill compressor, and can be run either with clec
tricity or steam. At present it is run by steam. The air is com.
pressed to 35 lbs.in the low pressure cylinder, passed through an
intercooler, and then to the high pressure cylinder, where it is further
compressed to go Ibs. The water from the intercooler is passed over
a cooling tower, which consists of a series of horizontal troughs (of
wood and galvanized steel) that expose the water in thin sheets for
partial evaporation in the atmosphere, by which the residue is cooled.
‘This takes the water at 212" and cools it to go°.
per minute are cooled, and the tower is used on account of the scarcity
of water.

‘Twenty-five gallors

LE ROl WATER SUPILY.

The Le Roi Company have a supply of their own. The can
fork of Little Siieep Creek has been inverted near the Jumbo Mine by
means of a dam and flume, and the water thus taken to the mincis
used for the required purposes and then turned into ‘Trail Creck
its head quarters on the Dlack Bear mineral claim.

DRY ROOMS.

Here the men change their clothes before going in, and whea
coming out of, the mine. In the Centre Star dry room the trough
containing the washing water has a steam pipe running along the
hottom. Apertures in this allow the steam to escape and warm the
water.

The Le Roi building is somewhat more pretentious.  Hot wata
is supplied in large quantity, and cach man can have a wash basind
of his own. The room has a cement floor, and a small streamn of
water runs along a trough in the floor, camrying off all impuriics.
Each pair of men can have an apartment to themselves.

BUILDINGS.

The head offices and other buildings of the mining companic are
very tastefully built and are surrounded by well kept gronnds. “ihis [
is rather the exception in mining camps, and deserves favo.able JB
comment. ) :

WORKING COSTS.

‘T he War Eagle and Centre Star issue a detailed report anuualy
to their shareholders. In tlis report arc shown the general financ) &
balance sheets, the condition of the mine as to orc reserves, and ik B8
itemized cost of cach branch of work. From the report of 189 w¢ ¥
learn that during the year the total cost of mining per ton of o
stoped was $5.86. To this must be added the transportation chargs "'{
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to the different smelters and the cost of smelting, bringing the total
cost up to nearly $11.00.

The Le Roi ore is smelted at their own smelter at Northport,
The rest of the Rossland ore goes to Trail, where it is roasted before
being treated in the furnaces. The grade to Trail is very steep, and
a specially constructed and very powerful stay locomotive is used on
the route,

OUPUT OF THE MINES.
For the six months ending June 30 the output has been as follows:

...30,008 tons

“ 1898.. ... ... .. 39,395

“ 1899. ... vt 66,576
“ 1QOO. o vveecasnnn 72,080 ¢
“  Fe Yo P 204,500 ¢

The output for the first six months of 1go1 was divided as follows :

Le Roi ............ ... ....... 104,298
LeRoiNo.2.................... 20,270
Centre Star. . ................... . §1,018
War Eagle..................... 19,050
Great Western. .. ................ 8,058
Iron Mask.............. ....... 2,233
ILXL.. ..o 189
Monte Cristo . ......... ........ 20
Spitzee .. ..... ...... ..o 8o
Velvet .......... ... .. ... 586
Evening Star .................... 74

LABOR CONDITIONS.

Rossland is a union town, the local miners’ union being a branch
of the Western Federation of Miners. The scale of wages for the

leading positions has been :

Shiftboss .. ........ ... ... i $5.00
Shaftmen... ......................... $4.00
Machinemen ... ... ... ... . ... . ... $3.50
Timbermen. .................. $3.00 to $3.50
Shovellers and carmen.................. $2 50
Carpenters............................ $3 50
Machinists. . . ... $4.00
Blacksmiths .. ........ ... ... ... ..., $1.00
Blacksmiths’ helpers . ................... $3.00
Hoisting Engineers .... ........ $3.00 to $4 oo
Powder .and tool boys................... $2.50
Surface laborers........................ $2.50

Machine men, however, usually work by contract, and are paid
according to the total length of holes drilled. Contracts are verbal.
Parties are fixed and contracts let at the beginning of each month.
The men are provided with a box of tools and a two compartment
box for dull and sharp steel. Better wages are usually made by this
method, the average being from $4.00 to $4.25. In most cases it is
more satisfactory to the employer. '

NORTH STAR.

Director's Report for the Past Year.

The following is excerpted from the report of the directors for the year
ended 31st May last and submitted to the shareholders at their meeting on
25th ultimo:—

““The directors regret that the extremely unsatisfactory conditions
mentioned in the last annual report have continued. To this has to be added
a strike of the miners caused by the company’s endeavor to bring the wages
to a more reasonable scale. This resulted in the closing down of the mine
and shipments were discontinued from the 1st December till 1oth May.
During this time exploration work, with a view to the discovery of additional

ore bodies, has been carried on, but the directors regret that the result while
encouraging has not brought about the discovery of additional large ore
bodies.

The company is still in a strong financial position and dividends have
been paid during the year.”

MANAGER’S REPORT.

‘1 beg to submit the following report upon the operations of the mine
for the past year.

During 'the past year there has been driven 3,780 ft. of drifting, cross-
cutting, sinking and raising, both in rock and gravel work. In the former
the contact of porphyry and lhg: country rock has been followed, since
apparently the porphyry is genetlcally related to the ore. The gravel work
is also necessary, since the ore deposits already found have occurred near
tl;]e surface on the top of the country rock and imbedded in gravel and por-
phyry.

This year two small ore chutes have been found by following in one case
the contact mentioned above and in the other case by cross-cutting in the
gravel across the direction of strike and keeping on top of the country rock.
No bonanza shoot of ore has been found, although there is every prospect of
more being discovered. The ore occurring in well defined channelsor routes,
when found, is more difficult to locate when lost than would be imagined,
but there are certain signs which if noticed carefully from day to day enable
us to follow the ore channels even when there is no ore. )

Owing to the fact of the area owned by this company being so large it is
difficult to cover this quickly. This is best realized when it is known that
only 13 per cent. of the strike distances have been developed or even pros-
pected. I refer to the strike distances of the ore channels which to date are
three in number. In view of this there are very great possibilities ahead of
this property. I think the old channels can be relied upon to yield more
ore and that others may be found.

The operation at the mine were interfered with fora pertod of about two
months .by a shut down caused by a strike of the miners,

During the year, 5,918 tons of ore have been shipped, the average assay
value of which has been 25.4 ozs. of silver and 54.1 per cent. of lead.

At present there is a force of 70 men employed in development, pros-
pecting and stoping

After careful consideration, not of the moment. but of days, and after
the experience of this property during the time I have been here, first as
superintendent and now as manager, I consider the future prospects of this
property as not being unfavorable.”

FINANCIAL STATEMENT ¥OR TWELVE MONTHS ENDING 3IST MAvY, 1902.

Assets.,
Mines, Mineral Claims and Assets........................... $1,129,644 89
Permanent Equipment ....... . ... .. ... .. ... ... ... . .. 64,751 43
Office Furniture ..........................cceiieiiii.... 870 47
Mine Supplies and Stores on hand, as per inventory ......... 6,798 98
Accounts Receivable......................... ... ... 3,139 27
Oreintramsit .........................cooon... $ 1,711 II
Cash on hand and in Banks..................... 180,666 44
—— 182,377 55
$1.387,582 59
Liabilities. o
Capital Stock............. ...l $1,500,000 0O
Lessin Treasury........... ....ccoviiinnniann. 200,000 00

Accounts payable.... ... ... ... 85 04
Dividend No. 9. Payable 16th June .......... e 19,500 00
Profitand Loss ......... ... i i 67,997 55

$1,387,582 59

WORKING ACCOUNT.

Dr,
To Cost of Mining, Developmeht and Prospecting.$ 54,766 ©4
“

Freight and Treatment ...... ................ 101,336 17
O TaAX oottt 1,052 71
‘O Maintenance. ....................iiiiaieen 1,6:9 80
‘‘ Depreciation on Ore Sacks........... .......- 800 00
“ General Expenses...... ................ 000> 2,054 35
‘“ Montreal Office Expenses.................--- 1,245 86
‘ Directors’ Fees...... ...............0vovorens 2,000 00
—————— $164,914 93
‘¢ Balance transferred to Profitand Loss. ... . --........ .. .. 8,701 04
$173,615 97
Cr.
By Proceeds of OreSales,.... ... L, $164,838 72
¢ Miscellaneous Receipts...........c.coooovneiiiiii ... 8,777 25

_$173,615 97

Dr.
To Dividends 6 to g inclusive.................. .. ... ... ... $97,500 0o
fUBalance ... ... Lo 67,997 55
$165,497 55

Cr.
By Balance at Credit of Profitend Loss ....... ... ..... .. ... $156,796 51
¢ ¢ from Working Account ... ... ... .. . ... ... ... 8,701 04

$165,497 55
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DOMINION IRON AND STEEL.

‘The following is the Directors® report, submitted to the sharchiolders on
the 17th instant

During the past year the company has steadi y pressed forward with its
eostruction work, aud your directors have to report that, with the excep-
ton of the rail mill, the entire plant is now almost completed.  As might be
expected, the output during the time when the plant was still under con-
structiou did not realise working expeases, but your directors auticipate
thit the expenses will now show reduction cach succeeding month, and as
snoa s the changes on the blast furnaces and other operations mentioned
balow pave been carried out, the compauy will be able to show satisfactory
connmercial results.,

The priucipal difficulty to be overcome, in the commencement of an
ewerprise such as the present is to be uble to so contrive from the first that
the different parts of the plant will work togethier harmoniously with the
least possible waste of energy aud expanse , aud it is clear thae the larger
th: property is the more difficalt it wiil be 1o achieve this sisfactorily.
Your directors consider that they have no reasvn to be discouraged by the
coarse of eveats in the history of your property. The nustuke whieh has
peorved the one most detrimental was that of not keeping the washing plant
wee ausud of the blas, fuinaces. It was ongunally calenfated that it would
b aecessary to wash only one-third of the coal required for use in these
fat s 1>, batexparicace s demonstriated that in order to ensure first-class
res its, it is necessary that the emire sapply should be washed.  Siuce,
therefure the washings plaut has now been enlarged, this handicap on the
pro luction of the blast furnaces is removed.

As regards the quality of the produact, your Directors thiuk that the
crnpany has every reason to congratulate itself  “fhe steel manufactused
by the company is of the first quality and has everywhere given sati<faction.

During the past year Mr, & J. Moxhamn resigned the position of
general manager, and Mr David Baker, superintendent of the works, has
bzen appointed general mavage .

T < following is a brief ¢ ...ption of the property and plant of the
company :— .

The principal supply of ¢+ iz fromn the company’s mine at Bell Island,
Newioundlaud, about 400 miles from Sydney, where there is an fmmense
deposi. of red hematite  This mine has been equipped with modern
machinery and shipping piers, capable of haudling about 5,020 tous of ore

«r day. Ia additioa to this mine the company has acquired, for the pur-
posc of obtaining the necessary furszace wmixtures, several miniuy leases in
the Province of Nova Scotia, and, for the purposs of making sulphuric acid,
a pyrites mine on the coast of Labrador. Sowme of these properlies are now
bany developed. The compacy owns a property of remarkably pure
wmarble, front which a very large suppiy of limestone can be procured. This
quarsy is situated on the Bras d'Or Lakes, about 60 miles by water from
Szdney. There is also a dolomite guarry at George's river, 14 miles by rail
from Sydney, from which open hearth furnace lining is obtained, and
which was used in the blast furnaces while tlie Marble Mountain quarry was
being developed.

The Marble Mountain quarry is equipped withh crushing machinery,
and with storage bins and shipping facilities, capable of handling 600 tons
per hour. The Georye's river quarry is also equipped with crushers and
shipping appliancesof a capacity of 1,200 tons per day.

For receiving the ore and limestone aud shipping the product, two piers
have been coustructed in a most substautial manuer; the one, a large pier
equipped with five heavy steam unloading machines, rope haulage, and all
apphiances necessary for the most cconomical handiing of thematerial; the
other, a low level pier, also equipped with four machines, arranged both for
unloading ore and louling finished material. From the docks the material
istransported in special railway cars about a quaster of 2 mile to the stock
yazds, where it is distributed by standard clectrically operated ore bridges.
The coke for the blast furnace is also brought on railway cars to the bridges
from the coke ovens, which are situated about a mile distant.

The coke ovens consist of eight batteries of Otto-Hofimann by-product
ovens, there being 50 ovens iu cach battery, or oo in all.  The plaot, which
has been running for some time. has a capacity of 1,200 tons per day, but
with the compressing machinery now being iustalled, it is expected that
this will be increaced about 10 per cent., and that the quality of the product
will beimproved, allowing a larger yicld from the blast furnaces. The present
proluciion of coke averages about 1,000 tons per day. The coke ovensare
well cquipped with machinery for economically handling material, and are

so arranged that the gases usually wasted are collected for Lieating the open ~

hearth furaaces, nnid the tar and amnionia saved for sale as by-products.

Before being sent to the ovens, the coal is thoroughly washed, to reduce
the ash and sulphur, The washing plant was at fint planned to wash only
a postion of the coal. but the re-ults were found unsatisfactory, as referred
toabove, and it has recently been increased to provide for washing all the
coal. aad is now giving very satisfactory results,

The blast furnaces are four in numiber, of a capacity of 1,000 tous per
day. Since the completion of the washing plant, Nos. 2 and 4 are giving
perfect satisfaction.  No. 3 will be blown in again on July 10th, after being
te-lined, and No. 1 will te blown in shortly after. There is no doubt as to
their working satisfactorily. The waste gases from the blast furnaces are
uss) for firing the boilers, supplying steam for the blowing engines, electric
plant, and pier unloading machinery.

Open hicarth plant = There are ten So-ton open hearth steel furnaces, of
the tilting type. “The first heat of stecl was made December 30, 1901, and
the furnaces have been put in operation as fast as they could be lined up.
The fifth furnace was started on the 26th May ; the sixth will probably be
re.*  about the 23rd Juue, and the remainiog furnaces at intervals of threc
an? Your weeks. The output of steel for the weck cnding May 3t was 1,500
toas, when four furnaces were in operation, giving a daily averageof 75tons

———— e = 8 e ——

[}
per furnace, but considerable increase of the output per turnace 1s expected
as the organization is perfected.

The open hearth furnaces are contained in « building 102 feet wide by
832 feet long, of steel construction, with the wall spices fitled in with brick.
It is equipped with two 75-ton ladle cranes, two Wellman-Seaver chaging
machines, and has adjacent to it a calcining plant, a ladle repair shop, und
gas producers for heating those furnaces not supplied from the coke ovens.

‘The blooming mill building is 82 feet by 4% feet, of steel md brick
construction, similar to the open hemth building. It contans 16 sonkiny
pits, 35 ft. roll tmin, with latest type of tables ; hydraulic and steam shears,
steel cranes, billet conveyors, ete.  The rolling mll was started wn Feliuary,
and has rolled up to the first of June abont 15,000 tous, principally i the
shape of billets and slabs.

When the company was first organized it was intended to produce
nothing but blooms and billets, but the directors subsequently decided that
it would be an advantage to get more capitul and provide 1 iwodern plant,
cupable, if necessury, of rolling all the product of the open hearth into
finshed rail sections The steel frame work for the rail amll, hot bed
building, and finishing mill binlding, is now all erected, and some of the
foundations for the machinery are in place. The engines are contriacted
for, to be delivered August gth, and much of the machinery 1s well under
way in the company’s own shops.  Were 1t necessary, the rl mill could
probably be completed in October or Novewber, but in the present conds-
tion of the markets it is considered advisable to perfect the orgamzution of
the other departinents before pushing the rail 1l to cumpletion.

The rail mill building is 530 ft. x 65 ft., with engine houses alongside ;
the hot bed building, go 1t. x 135 ft., and the fimshing unll bilding, go ft.
x 525 fect.  ‘They are all of heavy steel construction ; to Le covered on the
sides with expanded metal and cement, and to have corrugated 11ou roofs.
All of the equipment will be of the latest type to handle the product i the
1m10st economical manner.

Iu addition to the steel makingg plant proper, the cowmpany hias a foun-
dry, 92 fl. X 192ft., equipped with two clectric travelling cranes, and
cupolus for making iron aml brass castings. A machineshop, 92 ft. x 236 ft.,
which has a full cquipinent of machine tools capable of handhng all 1the
repair work, and in which a large pant of the new racl mnill is now beny
constructed.  ‘There are also a large wood-workiuy shop, tin shop, and pipe
shop, all well unganized and equipped 1o make repairs or construct anytlnung
required about the plant.

There is an clectric power station, equipped with three 300 k.w.
generators, to supply current for lighting, electzic cranes, and other
clectrically driven machinery about the plant. It is built in a most sub-
stantial manner, with a steel frame, brick walls, and tiled roof. All
machinery in it is the best procurable.

The docks and various departmnents are connected by a complete
system of broad gauge tracks, about 1532 miles in al), and the steel deparnt-
ments have in addition a system of narrow guage tracks covering 2£ miles.

The rolling stock comprises St flat cars, 59 gondolas, go hoppers, two
So-ton locomotives, three 50-ton locomotives, two 43-ton locomotives, and
one 53-ton Jocomotive, allof standard gauge. and a full equipment of narrow
gauge locomotives and curs, cousisting of five locomolives, 54 ingot cars,
39 billet cars. and 4o charging boxes.

The company controls an unlimited fresh water supply from Syduey
River, about five :miles distart, to which conncction has been made by a
24 in. main, and where a pumping station has been erccted, with pumps of
about 6,000,000 gallons daily capacity.

The company owns about 500 acres of land, deeded to it by the Corpora-
tion of Syduncy, for the purposes of its works and possible additions to the
plant, and has also acquired other real estale, asffording muplc space for
workmen's hiouses ; a number of these have been crected, suitable for the
company’s employes.

Respectfully submitted,
ROBERT MACKAY,

Acting President.

DoMiNION IRON & STEEL CoMPANY, LINMITED.
Balance Sheet as of April 30th, 1902,

ASSHYS.
Propert Account..... ........ ve. $£29,419,538 62
[0 T3 | F teveceneea .e 97,953 20
Accounts Receivable......... ... 591,165 43
Producton hand...... o....... . 590,793 62
Raw Materialonhand ... ...... 953 65
IWarehiouse Material on hand..... 266,593 &3
— $31.597.385 o5
LIABILITIES.
BoOUS ceenreeraecn ceccaanreanans £8,000,000 00 .
Comulon Stock..coveer veovennaes 15,000,000 CO
Preferred Stock.......... ee eeae 5,000,000 00
Notes Pavable.... ...... vevnoae . 2,559,550 53
Accounts Payable........oconiaae 935,396 14
Reserve for replacement ......... 2,341 37

—  $31,597,35S 05
N.B.—Since the closc of this report 50,000 shares common stock have
been underwritten at §60.00 per share. This will bring the sum of
$3.000.000 {less commission) into the treasury by July 11th, and will be
used for reducing the debt and further improving the property. \
R.)ML

Rossland Great Westera.—~The company ‘s uanager at Rossland cables.
—** Downward coutinuauce oi high-grade ore shoot below the 300 feet level
has been disordered by dyke and faults.”
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NEW COMPANIES.

BRITISH COLUMBIA.

Diamond Vale Coal ani Iron Mines, Ltd.—lnurporated 12th May,
19¢2.  Authorized Capital, £1,000,000, in shares of F1.00 each,

Brydges, Blakemore & Cameron, Ltd.—Iucorporated Juue gth, 1902
Authorized Capital, $30,000, in shares of {1.00 each.

Comumodore Mines, Ltd —Inco-porated 20th June, 1902
Capital, £750,002, divided into 75,000 shares of f10 ¢ cach.

Juno Mines, Ltd  Re incorporated 25th June, 1ga2.
ital, 625,000, divided into 2,500,000 shares of 25 cts, cach.

International Gold Mimng and Development Co., Ltd. —Incorporated
3ul July, tgor  Authonzed Capital, £1,000,000, 1 shares of £1.00 each,

Authorized

Authornized Cap-

NEW BRUNSWICK.

British Co umbia Mica Co , Ltd.— Authorized Capital, $1,000,000, in
shares of £100 00 each. Head office: Lewisville, New Brunswick.

ONTARIO.

The Flint Lake Gola Company, Ltd.--1Incorporated 25th June. 1902,
Authorized Capital, £100,000.

The Mariposa Mining Co., Ltd.—Incorporated July 16th, 3902,
Authorized Captal, £3 000,000, in 600,000 shares of £5.00 each. Head oflice:
Sault Ste. Marie, Ont,

The Phenix Golé Miaing Co., Ltd.—Incorporated 13th June, i1go2.
Authorized Capital, £1,000,000, in shares of £2.00. Head Office. Fort Erie,
Ont.

The Du wich Gas ard Qil Co., Ltd.—Incorporated 25th June, 1402.
Authorized Capital, §102,000, divided into joo,w0a thares of 25 cents each.
Iead oSice: $t. Thomas, Ont.

The Clover Leaf Mining Co, Ltd.—Incorporated 20th June, 1902.
Authorized Capital, £1,000,000, in shares of $1.00 each. Head office: Toronto,
Ont.

The Copper Queen Mining Co., Ltd.—Incorporated 27th May, 1902.
Aunthorized Capital, £3.cm0,000, divided into 300,000 shares of $10.00 each.
Heod office: Sault Ste. Alarie, Ont.

Oil Exploration of Canada, Ltd.—Inccrporated 27th May, 1902.
Autborized Capital, £200,000, in shares of £100.00 each. Head office: Walk-
erville, Ont.

Union Petroleum Co. of Canada, Ltd.—Incorporated 31st May, 1902.
Authorized Capital, £25,000, in shares of $tco.co each lcad office: Toronto,
Ont.

The Syndicate No. 1, Ltd.—Incorporated 27th May, 1902, Authorize
Capital, §5,0co  Head office: Rat Portage, Ont

Protogene Gold Mines Ccmpany, Ltd —Incorpurated jist May, 1902
Authorized Capital, §1,500,000; shares £1.00 each. Headoffice: Windsor,Om

Giant Gold Company, Ltd —Incorporated 3.5t May, 1902, Atuthuisze
Capital, f700,000, 111 shares of &1.00 cach,  Head office, Gold Rock, Um,

Monitor and Ajax Fraction Ltd.—The fol'owing cablegram was ie
ceived from the manager, dated Thiee Forks, 11th inst, :—** Struck tnport
ant bady of ore three feet wide, level No. 5, The ledge is belicved 10 nn
for a distance of about 5 o feet through our properties ;) it has alreads
been proved in levels 3 and . to a distance of about 1,200 feet, stastiny tron
the point at which the No. 5 cross-cut tunuel has struck it. ‘T'he vast am
portance of this strike ucc(.ls o comment, as between those who koow th
ground and understand this class of mining  The big strike in No. § seems
allowing for the dip of the ledyge to be under a very important * chue,
which was driven through in No 4, where the pay streak was found to b
from 1S inches to 2 feet wide  Present appearances indicate that this chan
extends the entire distance between the two levels, viz ¢ 217 feet.”

MICA PROPERTIES FOR SALE.

ADDRESS :

GEO. S. DAVISON,

193 Sparks Street - - - - OTTAWA, Canada.

The Grystal Gold Mine for Sale.

The undersigned offers for sale Mining Location W.I). 43 in the
Township of Rathbun. A large amount of development has been
done upon this property. A ten-stamp mill has been erected, with five
stamps working  Bullion to the value of $7,500 has been produced,
on an average of $12.00 per ton. The oreis free milling.  Tenders
for above property will be received by the undersigned, from whum

fuli particulars can be obtained.
WM. R. WHITE,

Liquidator of The Crystal Gold Miring Co.
of Rathban, Limited

Dated PeMurokE, June 26th, 1902.

WIRE
ROPE

We carry a Large Stock.

W. H. C. MUSSEN
& G0,

MONTREAL.

Bbtain our Prices.

MINE
RAILS

BRIQUETTING MACHINER

FOR SMELTERS AND
BLAST FURNAGES....

BEIQUETTE your F_I_ue ﬂ_us_t, Fine Dres, Galcines, Congenirates, Stimes and ofher Mineral Fines

INCREASES THE GAPACITY OF THE FURNACE FROM 10 TJ 25 PER CENT.

Our Improved WHITE MINERAL PRESS the only successful machine for the purpose.
Adopted by most all the Prominent Smelters in the United States.
Used by several Large Steel Works for briquetting Common Iron Flue Dust.

Secnt on Trial and
Satisfaction Guaranteed.

OFFICE AND WORKS: 5700 Wallace St.

CHISHOLM, BOYD & WHITE CO.

CATALOGUE MAILED ON
REQUEST

CHICAGO, ILL., U . S.A.




THE CANADIAN MINING REVIEW,

cmsonn e wsrrere | QOIOOL, of MINING

A PUBLIC MEETING of Mine Owners, Mine Managers, Mining Eng-
ineers, Assayers, and all wlio may be interested in promoting the welfare of . .
the profession and industry of mining in British Columbia, will be held in Practical Science Faculty of
the CITY OF NELSON, on Queen’s University

Tuesday, 9th September, 1902
(AFTERNOON AND EVENING SHSSIONS)

° °
for the purpose of completing the British Columbia Section of the Institutel KlngSton, Ontaplo.

A programme of papers of interest to mining men in the Province wil.
be submitted for discussion.

B. T. A. BELL, CHARLES FERGIE, R. R. HEDLLY,

General Sceretary. President, Chatrnan,

[ B b 3 = ¥}

THE FOLLOWING COURSES ARE OFFERED

R EA DY IN AUG US I 1. Turer Years’ Corkse For A DipLoMA IN

(1) Mining Engineering,

TWELFTH EDITION (h) Analytical Chemistry and Assaying.

n LI 2. Four Yrars Course ror A Drcree B.Se, IN
~Canadian Mining Manual| '
(«) Mining Engineering.
FOR 1902 S N

Up to date particulars of the Organisation, Equipment, Operations,
Output, Balance Sheets and Dividends of all Canadian

Collieries Metal Mines Stamp Batteries
Blast Furnaces Smelting Works

h) Chemistry and Mineralogy.
v [= 28

(¢) Mineralogy and Geology.

(d) Chemical Engineering.
Grour 11

(¢) Civil Engineering.

(f) Mechanical Engineering.

(g) Electrical Engineering,

Grouvr 111
The most complete and handily arranged work of reference to Canadian . .
mining undertaklrx):gs extant. 8 (I) Biology and Public Health.

-PRICE FOUR DOLLARS.. 3. Courses 1N CHEMISTRY, MINERALOGY AND GEOLOGY
for degrees of Bachelor of Arts (B.A.) and Master of

THE CANADIAN MINING REVIEW Arts (M.A.

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

600 PP.—HANDSOMELY BOUND

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

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

CoMBINED THEODOLITE AND
Mixing DiaL
Quick Levelling Head. 000000000000000000000000000000

Reading go® up and down.

GUN METAL - - Price £25. . NeXt Sesslon beglns i
Cobk Wokrn - - Atavism, i OctObeP 1St, 1902.

ALUuMINIUM - - Price £30.

Cove Wokp - - - Ataxy. MATRICULATION EXAMINATIONS HELD AT QUEEN’S UNIVERSITY,
—_ SEPTEMBER I6TH.

Sgii%'eé"?eltmfn?fs;igﬁf} HE SCHOOL is provided with well equipped laboratories for

20 inches, very port-
able. ...l 42 5s. . ) }
CobE WorD - - Element, Mineralogy, Petrography and Drawing. It has also a well equipped

Mathematical, Drawing, and Suweying Instruments Mechanical Laboratory. The Engineering Building will be ready
for occupation next session and the Geology and Physics Building

the study of Chemical Analysis, Assaying, Blowpiping,

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

the following session. The Mining Laboratory has been remodelled

SPECIALTY FOR MINING SURVEY INSTRUMENTS. at a cost of some $12,000 and the operations of crushing, amalgan-

Price List, PosT FREE.

Address— W, F. STANLEY & CO. Ltd. a large scale.

CREAT TURNSTILE, HOLBORN, LONDON, W.C., ENC. For Calendar of the School and
further information, apply to

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

Telegrams—** TURNSTILE, LoNDON.

Gold Medals, Inventions Exhibitions, 1835, and Mining Exhibition, 18go, The SBBPBtﬂPy, Sehoul Of Mming’ KillgStGll, Om’.
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J ;_Bertra,m & Somn_s\
Canada Tool Works,

DUNDAS, ONT.
Bullders of |ron

* ¢ o « WORKING MACHINERY

.. FOR,...

REPAIR SHOP, MACHINE SHOP, SHIP YARDS
BOILER SHOPS, ENGINE WORKS,
CAR SHOPS, FORGE WORKS.»

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETR.

MONTREAL
-+.STORE:

321 St. JAMES STREET.

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

Full information obtained at the Above Addresses. Write for Prices.

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROCESS

May Prove the Solution

...APPLY TO...

WETHERILL SEPARATING CO., 52 Broadway, New York

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

SPRINGHILL GOAL

The Gumberland Railway & Coal Company

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

e ————

Head Offiee : 107 ST. JAMES STREET, MONTREAL

Address: P. 0. BOX 396.

IMPROVED NEEDL

E LUBRICATORS.

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

IN GLASS

INSTRUCTIONS for FITTING and

ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
the plug part of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the needle must be pertectly round, smooth and clean, so

" as to work freely in the tube, the flattened end reaching about half-way
, up the inside of Lubricator, while the other end rests on the shaft or
axle, will produce the following results, viz. :—

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

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

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

N S e {

THE CLEANER THAT CLEANS CLEAN.

No Moisture, No Scale.

Saves Cost Quickly,

WRITE FOR PRICES TO

THE HAMILTON BRASS
MFG. GO,, Limited.

HAMILTON. ONT.
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Did You Hear the Thunder

Where there is thunder there is lightning.

Every electric plant should be provided with
Lightning Arresters which will PROTECT !

NOW

IS THE

TIME

.Write for Bulletin No. 823

MANUFACTURED AND SOLD BY

‘ ANADIAN ‘ ENERAL EECTRIC ‘ 0.,

LIMITED.

Head Office: TORONTO, ONT.

-~

BRANCH OFFICES—

Montreal, Que.
Halifax, N.S.
Ottawa, Ont.
Winnipeg, Man.
Vancouver, B.C.
Rossland, B.C.

FACTORIES - ’

Toronto, Ont.
Peterboro, Ont.
Montreal, Que.

Ganadian Paeific Railwa

Great Mining
Regions

OF

British Columbia, the
Yukon and Alaska.

DAILY
TRANSCONTINENTAL
SERVICE

/ between the
Atlantic and Pacific
Coast

THROUGHOUT
THE
YEAR.

GOMMENGING JUNE 15, 1902,

the IMreris i Livitep trains, crossing the continent in 97 hours,
will leave Montreal and Toronto for Vancouver every Sunday,
Wednesday and Friday, June to October.

First-class Sleeping and Dining Cars attached to all through
trains.

Quickest route to the Yukon via the C. P. R, to Vancouver,
C. P. N. steamships to Skagway and White Pass Railway and con-
necting steamers to Dawson.

Magnificent fleet of steamers in the inland waters of Southern
British Columbia by which all Important points, not connected by
rail, can be reached.

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

C. E. E. USHER,

General Passenger Agent,
Eastern Lines,
MONTREAL.

ROBERT KERR,

Passenger Traffic Manager,
MONTREAL.

C. E. McPHERSON,

General Passenger Agent,
Western Lincs,
WINNIPEG, Man.
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PROVINCE OF

NOVA SCOTIA.

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

— A IND—

PRECIOUS STONES.

TITLES GIVEN DIRECT FROM THE CROWN, 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. Ieases of any number of areas are granted for a
terin of 4o years at $2.00 perarea. 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 to search for eighteen months are issued, at a cost of thirty
dollars, for minerals other than Gold and Silver, out of which areas can be
selected for mining under lease. These leases are for four renewable terms
of twenty years each. The cost for the first year is fifty dollars, and an
annual rental of thirty dollars secures each lease from liability to forfeiture
for non-working.

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles, transfers, etc., of minerals are registered by the Mines
Department for a nominal fee, and provision is made for lessees and licensees
whereby they can 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 mipe,

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

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

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from 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. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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PROVINCE

of QUEBEC

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

oicAT 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 400 acres, (6)
the second, 200 acres, and (¢) the third, 100 acres.

2. In surveyed townships the three classes respectively comprise
one, two and four lots.

All lands supposed to contain mines or ores belonging to the
Crown may be acquired from the Commissioner of Colonization and
Mines (a) as a mining concession by purchase, or (6) 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-
s.ons 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
purchase, and shall not spend less than $500 if mining for the superior
metals ; and not less than $200 if for inferior metals.
cellation of sale of mining lands.

In default, can-

(#) 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 of
100 ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for
every 1oo acres, and (2) in unsurveyed territory, $3 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

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

The fullest information will be cheerfully given on application to

THE MINISTER OF LANDS, MINES AND FISHERIES,

PARLIAMENT BUILDINGS, QUEBEC, P. Q.
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DOMINION OF CANADA

SYNOPSIS OF

REGULATIONS

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

COAL.

Coal lands may be purchased at $10.00 per acre for soft coal, and $20.00
for anthracite. Not more than 320 acres can be acquired by one individual or
company. Royalty at such rate as may from time to time be specified by
Order in Council shall be collected on the £ross output,

QUARTZ.

Persons of eighteen years and over and joint stock companies holding
Free Miner’s Certificates may obtain entry for a mining location.

A Free Miner's Certificate is granted for one or more years, not exceeding
five, upon payment in advance of $10.00 per annum 'for an indi_vidual, and from
$50.00 to $100.00 per annum for a company, according to capital. '

A Free Miner having discovered mineral in place may locate a claim
1500 X 1500 feet by marking out the same with two legal posts, bearing 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 $3.00.

At least $100.00 must be expended on the claim each year or paid to the
Mining Recorder in lieu thereof. When $500.00 has been expended or paid
the locator may, upon having a survey made and upon complying with other
requirements, purchase the land at $1.00 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 royalty
on the sales not exceeding five per cent.

PLACER MINING, MANITOBA AND THE N.W.T., EXCEPTING THE
YUKON TERRITORY.

Placer mining claims generally are 100 feet square; entry fee $5.00 renew-
able yearly. On the North Saskatchewan River claims are cither 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 ottained.

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

A Free Miner may obtain only two leases of five miles each for a term of
twenty years, renewable in the discretion of the Minister of the Interior. )

The lessee’s right is confined to the submerged bed or bars of the river
below low water mark, and subject to the rights of all persons who ha\m:. or
who may receive entries for bar diggings or bench claims, except on the Sas-
katchewan 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 ]1;{5 ul.).
tained more than one lease one dredge for each fifteen miles or fraction is
sufficient. Rental $10.00 per annum for cach mile of river leased. Royalty at
the rate of two and a half per cent., collected on the output after it exceeds
$10,000.00.

DREDGING IN THE YUKON TERRITORY.

Six leases of five miles each may be granted to a free miner for a term of
twenty years, also renewable.

The lessee’s right is confined to the submerged bed in the river below low

OTTAWA, 9th Dec,, 19o1.

svater 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, $100.00 per mile for first year, and $10.00 per mile  for each
subsequent year. Royalty ten per cent. on the output in excess of $15,000.00.

PLACER MINING IN THE YUKON TERRITORY.

Creek, Gulch, River and Hill Claims shall not exceed 250 feet in length,
measured on the base line or general direction of the creek of gulch, the width
being from 1,000 to 2,000 feet. All other Placer Claims shall be 250 feet square.

Claims are marked by two legal posts, one at each end bearing notices.
Entry must be obtained within ten days if the claim is within ten miles of
Mining Recorder's office.  One extra day allowed for each additional ten miles
or fraction.

The person or company staking a claim, and each person in his or its
employment, except house servants, must hold a Free Miner’s Certificate.

The discoverer of a new mine is entitled to a claim 1,000 feet in length,
and if the party consists of two, 1,500 feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee $15.00. Royalty at the rate of five per cent charged on the
gross output of the claim, with the exception of an annual exemption of
$5,000.00.

No Free Miner shall rececive a grant of more than one mining claim on
cach separate river, creek or gulch, but the same miner may hold any number
of claims by purchase, and Free Miners, not exceeding ten in number, may
work their claims in partnership, by filing notice and paying fee of $2.00. A
claim may be abandoned and another obtained on the same creek, gulch or
river, by giving notice and paying a fee.

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

A certificate that work has been done or fee paid must be obtained each
vear; if not, the claim shall be deemed to be abandoned, and open to occupa-
tion and entry by a Free Miner.

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

HYDRAULIC MINING, YUKON TERRITORY.

Locations suitable for hydraulic mining, having a frontage of from one to
five miles, and a depth of one mile or more, may be leased for twenty years,
provided the ground has been prospected by the applicant or his agent
found to be unsuitable for placer mining; and does not include v
boundaries any mining claims already granted. A rent
mile of frontage, and a royalty of five per cent. on the gross output, less an
annual exemption of $25,000.00 are charged. Operations must be com’mem‘ed
within one year from the date of the lease, and not less than $3,000 must be
expended annually. The lease excludes all base metals, quurtz?{nd coal, and

provides for the withdrawal of unoperated land for agricultural or building
purposes. =

! HET
vithin its
al of $150.00 for cach

PETROLEUM.

All unapprogriated Dominion Lands shall, after the first of July, 1901, be
open to prospecting for petroleum. Should the prospector discover oil in pav-

ing quantities he may acquire 640 acres of available land, including and sur-

rounding his discovgry 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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Ontario’s

Mining
Lands..

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

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

Iron in large bodies of magnetite and hematite : copper in sulphide
and native form ; gold, mostly in free milling quartz ; silver, native and
sulphides ; zincblende, galena, pyrites, mica, graphite, talc, marl, brick
clay, building stones of all kinds and other useful minerals have been
found in many places, and are being worked at the present time.

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

The output of iron, copper and nickel in 1900 was much beyond
that of any previous year, and large developments in these industries
are now going on.

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

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

The climate is unsurpassed, wood and water are plentiful, and in
the summer seascn the prospector can go almost anywhere in a canoe.
The Canadian Pacific Railway runs through the entire mineral belt.

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

HONORABLE E. J. DAVIS,

Commissioner of Crown Lands,

to

or

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.
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THE CANADIAN MINING REVIEW,

Chain-Cable

| Screens
Dump Cars
Rubber Belt Coal and Ore
Spiral Handling Machinery
Crushers
CONVEYORS Coal and Coke
OUR SEND
SPECIFICATIONS.
PRICES WRITE FOR PRICES. §
WILL GIVE US YOUR
PROBLEMS.
INTEREST :

1

{ WE CAN TAKE CARE e
B OF YOUR ORDERS

WILLIAMS & WILSON

Sole Canadian Selling Agents for N T R EA L Wl‘ite for Our
The Jefirey M'fg. Co. . Prices.




OONTRAO ORS TO H. M. GOVERNMENT

Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Seotland

HANUFACTU RERS OF

- WIRE ROPES ¢op Collieries, Mines, }

Aerial Tramways

Tmnsmission of Power. Logg'lng and geneml Hauling and Hoisting Pux-poses.
Wire specially seleeted for own exclusive use. '

We have made many reeords w,ith onr Winding, Haulage and Crane Ropez.

Illn:tntion of 5( diar. Impvoved Patent SteelWité Rope, :7& supplied to Dalzell Col Motherwell, Scot.
wh:chuntwoyuuand months.shmgeondihonwhcntakeno m.ffpe” :nothamakalw xymud9'month;

TELEGRAMS—* Ropery Buthorthn. ABC, A1 and Lisber's Codes used.

© AGENTS m GANADA SRR
Wm, ltuln, Son & Morrow Ltd., Halifax, N.8.. . . ' Drummond, MoCall & Co., Montreal.
W H. Thorne & Co. Ltd., Saint John, N.B: R . ~ John Burns, Junr., v-.noonvor, B.GC,

- Drummond, McCa,ll & Co

IRON, STEEL and GENERM. METAI. HERGHANTS

‘ GINIRAI. SALES Aclll‘l"

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

AND IMPORTERS or

- Beams, Channels, Angles and other Structural Material.
Steel Plates—Tank, Boller and Firebox Quumy “
Cold Rolled Stee! Shafting. .
o Miid Steel Bun-—-all diameters.
\VIro Rope. 8Snow Stoam Pumps. - 'rool atool.

oommmmntum

General Offices: CANADA LIFE DUILDING uonmm:. ¥

Montreal Pipe Foundrymgo. Pl IRO N...

MU'MUM oF ‘ “o ' F » c‘\ﬂmﬂ P[" lm, a]go "

" GAST IRON “Mldland" Foundry Coke Pig rom - ,’; "
WATER MID GAS PIPB : |

- ,' MANUFI&CTUIID BY

and other Watu Works Supplln o " GA"ABA lle F{URNME ,.E.o.ﬂl:e“v uM".En v |
# LUDLOW” VALVES & HYDRANTS SR | MIDLAND, ONT. . |

QENERAL OFFIORSY

‘ Giﬂlﬂll. OFFIGIS o S OAHABA LIFE BUII.D"CG, MONTRIAI..

canada Life Bu.ﬂding - ncm |  Geo. E. Dmmmond, l!anaglng Mrectorand 'l‘reasnrer:
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“THE DOMINlUN WIRE ROPE CO. Lwwrreo

MONTREAL, CAN.

SOMETHING SOMETHING
NEW_.. T0 LAST.

The Wearing Surface of Hemp. ‘ The Strength of Wire.
Tho Flexibility of Manila.
UNEXCELLED FOR TRANSMISSION AND PILE DRIVING PURPOSES

. Vancouver, B.C. Winnipeg, Man. Ottawa, Ont. CATALOGUE ON
BRANCH OFFICES: pocciond. B.C. Toronto, Ont. Halifax, N.S.  APPLICATION.

MINING AND CONTRACTORS’ RAILS ...

RELAYING RAILS «sus. oo o5t sur vas.

IMMEDIATE SHIPMENT.

AND

..Mining Cars..

WHEELBARROWS Xixoe

SPECIAL ORE BARROWS
Charging Barrows

PICKS, SHOVELS, HAMMERS, TOOLS, Erc., Erc.

~ Barrett Jacks. Car Movers.
ENGLISH OCTAGON DRILL STEEL ggne

Office: 299 ST. JAMES ST, MONTREAL

LIGHT MINING RAILS

12 lbs., 26 ibs., 30 Ibs., per Yard

«IN STOCK..




