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.RUBBER G00DS FOR MINING PURPOSES..

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

..MANUFACTURED BY..

"THE GUITA PERCHA & RUBBER MFE. 0. OF TORONTO, Linited

INGERSOLL-SERGEANT
e s RUCK DR".'.S

STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS

Stone Channelling Machines, Coal Mining Machines, and Complete
Plants of Mining Tunnelling and Quarrying Machinery.

JAMES COOPER MAN'F'G CO. Limited

209 ST. JAMES STREET, MONTREAL.
BRARCH OFFIORS: ROSSLAND, B.C. RAT PORTAGE, ONT  HALIFAX, N.S.
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FRIED KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

MINING MACHINERY

ORE CRUSHRING:
Stene Break of TAN‘: and P Larsio’s Geld
ﬂou...lol::: ..l'l:l. Hlen I.l.ﬁ:‘ g ﬁ:ﬂdmmgmm Settlers, ue.-"
SBALL MILLS SEPARATION and CONCENTRATION : Y
for dry and wet crushing, mere than 1,800 at Separators, Exhaustors, Mydraanlic Classifiers,
work, Percussion Tables, Jiggers, Rotating Rowsd
STAMP BATTERIES Tables.
Shoes and Dies of Krupp's Special Steal. LEACHING PLANT. :

Complete Gold Ore Dressing Plant

fi. o, For treating by the Wet Method with Stamp Batteries, Amalgamation and Coacentration.
s o For Dry Cnuhingby Ball Mills Dust Extraction, and Leaching.

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

For Canada: JAS. W. PYKE & Co., Merchaats Baok Building, MONTREAL.

Age hts e  For the United States : THOS. PROSSER & SON, 15 Gold Street, NEW YORK
®  For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For South Africa: UNITED ENGINEERING CO., Ltd., P.O. Box 1083, JOHANNESBURG, S.A.R.

00900004045 0289050000098000000000600000000600000000060000000600

RAI 1 JOHN ), GARTSHORE, 83 Front Straet West

0000000000000000000000000000000¢

00000006000000800000000000000040¢

Opposite Queen’s Hote! TORONTO, ONT.

e " MINING EQUIPMENT, Etc,
THE WM. HAMILTON MANUFACTURING GO, Limiep

ENGINEERS AND CONTRACTORS ‘
PETERBOROUGH NELSON  VANCOUVER
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E THE WILFLEY TABLR i
A

We contract for the Design and Construction of Complete Stamp Mills,
Concentration, Chlorination, Cyanide and Smelter Equipments.

We are...

Sole Agents and
Manufacturers in ’
Canada for this
Table.

infrimngers will be prosecuted
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STEEL WHEELS AND AXLES

For Collieries, Mines, Quarries, Etc.

HADFIELD'S

ceancrs's vencaon me,  STEEL FOUNDRY GO, L, SHEFFIELD

ENGLAND.

44 Canada Life Building

MONTREAL.

..Steel Castings and Forgings..

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

ALWAYS CARRIED IN STOCK.

CAMS, IAPPETS, BUSS[S. ROLL
SHELLS, CRUSHER PLATES.

H. W DeCOURTENAY & CO.

86 and 88 McGILL STREET
Agents for Canada.

MONTREAL.

Adamantine Shoes and Dies and Chrome Cast Steel.

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

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

W sions Send for Illustrated Catalogue to
CHROME STEEL WORKS,
RENT AV A mEETS. BROOKLYN. N.Y., US.A. "~
F. E. CANDA, President. C. J. CANDA, Vice-President. F. MORA CANDA, Secretary. T. 1. JONES, Treasurer.

ARTHUR KOPPEL

FORGED STEEL

SHOES and DIES

of Superior quality and at
prices 20 to 80°. lower than
any other m: ker.

FURNISHED BY

ARTHUR KOPPEL,

Department B

66 Broad St., N.V. City.

WRITE FOR PARTICULARS

MINING CARS :.::v...
PORTABLE RAILWAYS,

Rolling Stock, Railway Outfits for
Mines of every description.

Export Work a specialty.

ARTHUR KOPPEL,

Department B
66 Broad St., N.Y. City.

SEND FOR CATALOGUE NO. 16,

13dd0M HAHLYY

AGENTS FOR NOVA SCOTIA

AGENTS FOR NOV.A SCOTIA
l. MATHESON & CO. Limited I. MATHESON & CO. Limited
Engineers New Glasgow, N.5. Engineers New Glasgow, N.S.
R .
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ALLIS-CHALMERS (0.

S ——————— | 1] ¥ ) I NTY) ! 0
THE EDWARD P. ALLIS CO. FRASER 8 CHALMERS, GATLES IRON WORKS, DICKSON MFG. CO.
Milwaukee, Wis. Chicago, M1, Chicago, Il1. Scranton, Pa.

Mining Machinery

IMPROVED FRUE VANNER

We are the manufacturers of the Genuine Frue Vanner which is built with belts 4 feet
and 5 feet wide,

The mining public is fully aware that the Genuine Frue Vanner is particularly adapted to the
concentration of finely crushed ores from stamps, pulverizers, grinders, etc. and is acknowledged
by all to be the most efficient concentrator for this purpose.

An impression exists with some that the vanner is both a difficult and expensive machine
to operate. That this is a mistake is proven by a recent report received from the operation of the
vanner room at the Tom Boy Gold Mines, Ltd., Telluride, Colo., where the results obtained and the
expense incurred go to prove that with good and careful attention, the machine is easily kept in
proper working order at a very slight expense.

We are prepared to furnish the regular plain endless rubber belts, Morse patent corrugated
belts, or any other style or type of belts desired with the machines.

There are 120 6-ft. Frue Vanners under one roof in the 300 Stamp Mill of the Alaska
Treadwell Co.

BRANCI OFTICES: GENERAL OFFICE:
NEW YORK,  Broad Exchange Bldg.

BRANCH OFFICES:
S5, SPOKANE. 512 First Ave.
PITTSBURG, 305 GesXtBauk bl C“IC AGO 2 ILL U S A SAN FRANCISCO. 137 Monigoncry St
MINNEAPOLIS, 6 Corn ExchangeBidg ° () VRS N °
’ER, 1649 Tremont St.
SALT LAKE CITY, Dooly Block. HOME INSURANCE BUILDING.

CITY orMEXICO. 8 Calle Gante.
LONDON,ENG. 160 Dashwood House.

(4
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ALLIS-CHALMERS (0.

SUCCESSOR  TO :

THE EDWARD P. ALLIS CO. FRASER 8 CHALMERS., GATES I1RON WORKS, DICKSON MFG. CO.
Milwaukee, Wis. Chicago, i, Chicago, I1. Scranton, Pa.

SOLE BUILDERS OF THE

Brown Roasting Furnace

s /MM [}

CHICAGO.U. S.A.

SOLE BUILDERS OF THE

Holthoff-Wethey Roasting Furnace

,mmorr WETHEy -
)(bg[/” IR,

Atys- c‘uzm’A’S .

SOLE BUILDERS OF THE

Jackling Roasting Furnace

All Ores and Mattes in a pulverized condition which require roasting for subsequent metal-
lurgical operations can be satisfactorily roasted in any of the above furnaces. Sizes, cost
and other information cheerfully furnished.

BRANCH OFFICES: GENERAL OFFICE: BRANCH OFFICES:
NEW YORK, Broad Exchange Bldg. & SPOKANE, 512 First Ave.
PITTSBURG, - 305 GeehatBank Bldg C“l C AG 0 f lLL U S A SAN FRANCISCO, 137 Montgomery St
MINNEAPOLIS, -4 G Eciangobidg. | , o slUo\do LA | crrrormexice.  call Gante.

DENVER, 1649 Tremont St. LONDON.ENG. 160 Destood Horse
SALT LAKE CITY. Dooly Block. HOME INSURANCE BUILDING.
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AR GOMPRESSO

EASTERNBRANCHES
MONTREAL.QUE.
TORDNTO,ONT.
HALIFAX.NS.

MANUFACTURERS OF

HEADOFFICE & WORKS.

SHERBROOKE,

QUEBEC.
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FORL

4l FiinG ExpLosIVE CriarcEs

USED IN

MINES. QUARRIES. COLLERIES 8¢

ADOPTED BY

 THE LEADING CONTRACTORS

IN EXCAVATING WORKS FOR

Bl aliwas Docks. CANALS &c.

IN ALL PARTS OF THE
WORLD.

Sole Manufacturers,

WMBENNETT. SONS & @
| ROSKEAR FUSE WORKS, %
<. CAMBORNE, CORNWALL.

ACENTS IN CANADA:
J. H. ASHDOWN, Winnipeg, Man. MECHANICS SUPPLY CO., Quebec.
CAVERHILL, LEARMONT & CO., St. Peters St., Montreal. WM. STAIRS, SON & MORROW, Halifax, N.S.
ROWLAND MACHIN, Ceneral Agent, Yates Street, Victoria, B.C.
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vi THE CANADIAN MINING REVIEW.

MINE EQUIPMENT

Y 0,0,0,0,00,0,00,00,000,0,0,C,

COMPLETE PLANTS FOR THE EXCAVATION AND TREATMENT OF

ROCK, COAL and ORE

WE MAKE A SPECIALTY OF ==

Rotary and Side Dumping Ore Gars with McCaskil! Wheels and Boxes

Cages and all Hoisting Appliances . : : : : :

Self Dumping 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. FOR ILLUSTRATED PAMPHLET...

JAMES COOPER MAN'F( G0, 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 BROTHER

WIGAN, ENGLAND

ATR COMPRESSORS

AGGREGATE POWER AT WORK, ABOUT 5§50 IN NUMBER, EXCEEDS 250,000 H P.

P
5 g{z
*

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 .54 Ibs. of Welsh Coal per Indicated Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

THE BLACKWALL TUNNEL

For the construction of the Tunnel, Six Air-Compressing Engines were crected. The largest Two Pairs of Compound Enginss, wa.e supplied by us.

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

8. PEARSON & SON, CoNTRACTORS. BrackwaLL TuNNeL Works, East GreenwicH, S.E
Messks. WALKER BROTHERS, PAGEFIELD IRONWORKS, WiGan. May roth, 1897.

DeAR Sirs,—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,

it gi i alities lant which
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 p
we purchased fromyyou. g We are, Dear S\’rs, Yours taithfully, (Signed) pro S. PEARSON & SON, E. W. Moir.

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

Assay Apparatus\~-

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HATILTON-MERRITT PROSPECTOR’S OUTFITS. .. ..

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

OUR 1897 CATALOGUE ON APPLICATION,

Lyman, Sons & Gompany

880, 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 Oril's and all Mechanical Purposes.

Finest Quality and Shapes at Lowest Prices.
Groods Sennt on Appxoval.

WORN OUT CARBONS AND FRAGMENTS BOUGHT.

Mmmmmmmmm'mn*
GO POV OP0 000 000000000 000000000000000 0000000000000 00 001 000000000 000000 000000000 000000 0000000 _

DIAMOND DRILLS

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

SEND FOR OUR DIAMOND DRILL CATALOGUE.

0000000 06000000000 60000000 00000000 600066000
mm«oonmmm.oommmmmmmi

90000000 00000000
0000000000000

gooe
|
$

0000000 0000000000000000

STANDARD DIAMOND DRILL CO.

1644 MONADNOCK BLOCK, CHICACO, U. S. A.

0000090000000 00000000000000000000008000000000000000000000000000000000000400040000000000
0000000000000000 000000000000
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NOVA SCOTIA STEEL & COAL C0. Lta.

PROPRIETORS, MINERS AND
SHIPPERS OF

Sydney Nines Bitummous Coal.

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

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rwils, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screem Bars, Forged Steel
Stamper Shoes amd Dies, Blued Machinery Steel 35 to 4" Diameter, Steel Tub Axles
Cut to Length, Crow Bar Steel, Wedge Steel, Hommer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 3+ to "
true t0 1ws0 ATt of One Inch.

A Full Stock of MILD FLAT, RIVET-ROUND and ANGLE STEELS Always on Hand.

Special Attention Paid to Miners’ Regquirements.
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.

7y

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

American Diamond Rock Drill Co.

05 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,

SULLIVAN MACHINERY COMPANY

135 Adams sto’ CHICAGO’ ILL" U.S.A.
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Latest Design Sullivan Straight Line Two Stage Compressor.
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Pitshank Eastern Office and Works: Claremont, N.H. ShoName
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“DRUMMOND GOAL
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The Standard of Excellence

in Bituminous Coal and Coke

for Blast Furnaces, Foundries,

Manufacturing and Domestic

o godode oot bbb bbb b bbb bbb

A

RELIABLE, UNIFORM and STRICTLY HIGH GRADE

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

ntercolonial Goal Mining Co, Linites
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AGENTS :
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Hugh D. MacKenzie, Halifax. I

Chas. W. lves, Pictou.

2o oBe oL
23
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Darrow, Mann & Co., Boston.
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Arthur E. Scott, Quebec.

2.3
b 20¢ 20c 23
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Head Office. MONTREAL, Que.
JAS. P. CLEGHORN, CHARLES FERGIE, D. FORBES ANGUS,

President. Vice-Pres. & General Manager. Secretary-Treasurer.
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DOMINION GOAL GOMPANY, LIMITED

Glace Bay, C.B. Canada

MINERS OF

BITUMINOUS COALS | “INTERNATIONAL” GAS GOAL

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

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

Yearly Output 3,000,000 Tons.

N

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

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

Bunlkex» Coal

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

APPLICATIONS FOR PRICES, TERMS, &c., SHOULD BE MADE TO
2nd Vice-President G B C B
C- SH l ELDS & Ceneral Manager lace ay’ » =

KINGMAN & CO., Agents, Custom House Square, Montreal, P.Q.
M. R. MORROW, Agent, 50 Bedford Row, Halifax, N.S.

R. P. & W. P. STARR, Agents, St. John, N.B.

HARVEY & CO., Agents, St. Johns, Nfld.
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COAL MINING
SCREENING
ELEVATING

COAL HANDLING

COAL WASHING

CONVEYING

SEND FOR CATALOGUES
Address :

The Jeffrey Manufacturing Co.,

Chain Conveyors
Cable Conveyors
Pan Conveyors
Dump Cars
Skip Cars
Dredging Machinery
Coal Washing Machinery

Excavating Machinery

Columbus,

JerrrEy CENTURY RUBRER BELT CONVEYOR.

Ohio, U. S. A.

Rubber Belt Conveyors
Spiral Conveyors
Screens
Elevator Buckets
CGoal and Goke Crushers

LABOR SAVING
APPLIANCES

COAL CUTTERS

Electric Locomotives.

Electric Coal Gutters

Compressed Air Coal
Cutters

Shearing Machines
Long Wall Machines

Electric Mine
Locomotives

Power Coal Drills

Electric Mine Pumps

MINE SUPPLIES
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THE BABCOCK & WILCOX

WATER TUBE

STEAM. ..
BOILER. .

was first patented by Stephen Wilcox, in

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

Large book ‘“StEaAM” sent free on

===

application.

BABCOCK & WILCOX LIMITED, ANDINEERS ne

HEAD OFFICE FOR CANADA :
NEW YORK LIFE INSURANCE COMPANY'S BUILDING, Il PLACE D'ARMES, MONTREAL.

CALEDONIAN IRON WORKS

JOHN McDOUGALL, - MONTREAL, OUE.

BOILER

HYDRAULIC AND MILL MACHINERY

TANKS AND
WROUGHT IRON
WORK :

GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS

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

DOUBLE STRENGIH.

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

> Insulated Wires and Tapes, < Blasting Caps, Fuse, Et

wurrcrores JAMES MAGBETH & 0., 128 Maiden Lane, New York, U.S.A, amaces

Ha.milton Powder Company

Manufacturers of HExplosives

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 . .

ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET
Tables, giving S 7es and Strength of Rolled Beams, on application. Post Office Address, - MONTREAL.

Dominion Bridge Co., Ltd., i ro.

MILL AND MINING MACHINERY

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

ALEX. FLECK""OTTAWA
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A Gold Tliner says:

Your Compound Side Crauk Engine has been running day
and night for over three years’ (equal to seven years regular work)
and during that time we have not expended one dollar for repairs.
It is today running noiselessly and without vibration.

I believe I was the first to apply a high speed engine to stamp ‘
mill work and 1 am well pleased at having done so. It has en- ‘
abled me to maintain a constant speed under all conditions of
load, and resulted in crushing upwards of 8oo tons of hard rock
each month with my ro-stamp mill, a record hard to beat.

Robb Engineering Co. Ltd.

AMHERST, N.S.

A WILLIAM McKAY, 19 McKenzie Crescent, Toronto.
gents{ waTsoN JACK & Co., 7 St. Helen St., Montreal.
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J ohn Davis & Son (Derby) Ltd

DAVIS’'S IMPROVED HEDLEY DIAL

Telescope and Sights Interchangeable and Patent Hoffman Tripod Head.

" Mining Instruments
Surveying Instruments

STOCK KEPT ON HAND AT MONTREAL.

Francis T. Peacock

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 wost imeroveo

Reasonable Prices.

Send for Catalogue.

A COMPLETE LINE OF ENGINEER'S INSTRUMENTS AND SUPPLIES,

Repairs a Specialty.

HEARN & HARRISON noree et ceer

MONTREAL

A. I_ESCHEN & SONS ROPE CO.

SOLE MANUF'ACTLJRERS OF

Patent Flattened
Strand Wire Rope

- Trade Mxrk Registered
REMEMBER! Ail zenuine Hercules Wire Rope has a Red Strand.

= LESCHEN

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

Aerial
W|re

TRAMWAYS

description

New York, Chica o,
San Francnsco €

BRANCHES:

OO0 0OCI0 00000 00000000000CO0O00IACO00COROCO0OOTCO00D

THE DENVER FIRE GLAY CO,

1742 |746 Champa St., DENVER, COLORADO, U.S.A.

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.
= WRITE FOR CATALOGUE.
®0©©0@

0,0,0,0,0,010,C 0,0,0,00,0,0,0,0,0X . 7 5000000000 .

[0,0,0,0,0,00,0,0,0.0 0000000000000 CAACO3000

Brunton’s Patent Pocket Transnt

For Surface or Underground Surveys

THE accompanying illustration shows an

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 23/ by 234 by 1 inches;
weight 8 ounces.

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

\iuv be purchased from any reliable supply house
or direet 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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..ORE

by men who are specialists as mill builders.
merits, and will gladly supply full information regarding it to any one.

THE GRIFFI

THREE ROLLER

MILL..

The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for \\orkmg all
kinds of ores that require uniformly fine crushing by the wet process. This Mill is a modi-
fication of the well-known Chilian Mill, but the rollers run upon a crushing ring or die,
which is inclined inwardly at an angle of about 3o degrees, the rollers themselves also being
inclined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as the
weight of the rollers themselves as a xrushmg 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
We sell the Griffin Ore Mill on its détermined

Send for free illustrated and descriptive catalogue to

Bradley Pulverizer Co. ﬁ%%?“

Equipments.

FOR SALE 56 1b. STEEL RE-LAYING RAILS IN CANADA,
in Excellent Condition, with Fastenings, Rails Ready for Ship-
ment. Also Locomotives, Steam Shovels, and other Railway

For prices and particulars, also our new Catalog, write : —

NEW AND SECOND HAND M. MITSHKUN CO.

FOR RAILWAYS, TRAMWAYS, &c.

DETROIT, MICH.

WEBBER (patert) Gompression Grip

IS USED ONLY ON THE PATENT

Bleichert Wire Rope Tramway

AND OTHERS, MANUFACTURED BY

The Trenton Iron Company
TRENTON, N.J.
Engineers and Contractors

And Sole Licensees in North America for the Bleichert System.

—

TR

No lugs or knots uf‘any kind Also Wire Rope Equipments
required on the traction rope,

giving longer service, and sav-
ing in repairs. of Power, Etc.

for Surface and Underground Haulage, Transmission

ILLUSTRATED BOOK UPON APPLICATION.

H. EMANUEL,

AGENT
DENVER - - Col

For particulars, address

Iron
Grooved
Wheels

Dodge M’fg. Co.

TORONTO
CANADA
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MINING SUPPLIES

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

STEAM & COMPRESSED AIR HOSE HARDWARE
PIPE VALVES FITTINGS ETC.

RICE TL.EWIS & 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,

“we= DYNAMITE AND EXPLOSIVES "o

. Manufa.cturers and Dealers in. ..

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, c.
. ONTARIO POWDER GO, Limited ™ *™<,5m<% 1 o,

Schnu

This School is equlpped and supported entirely by the Province of

L}
Sclence .I-U"]ntu Ontario and gives instruction in the following departments:
J

1—CIVIL ENGINEERING

nf Practica

ESTABLISHED 1878. 2—MINING ENGINEERING

AFFILIATED TO THE UNIVERSITY OF TORONTO., 3—MECHANICAL & ELECTRICAL ENGINEERING
4—ARCHITECTURE
- T ——— s—ANALYTICAL anp APPLIED CHEMISTRY

Special Attention is directed to the Facilities possessed by the School
for gwmg 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 collections of Minerals, Rocks and Fossils.
Special Students will be received as well as those taking regular courses,

FOB FULL INFORMATION SEE CALENDAR.

L. B. STEWART, Secretary.
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LOBNITZ GOLD DREDGERS ARE

AT WORK IN BRITISH NORTH LOBNITZ o LIMITED
AND SOUTH AMERICA, AFRICA, & co., '

ASIA, &e. MANUFACTURE DREDGE PLANT.

MOST IMPROVED DESIGNS.

GOLD DREDGERS.

ALL PARTS MADE TO GAUGE.

QUICK DELIVERY OF STANDARD SIZES.

LOBNITZ & CO., Ltd., RENFREW, SCOTLAND.

Telegraphic Address :
LOBNITZ, RENFREW. Al Code used.

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

The New Jackson Hand Power Rock Dril

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

WILL WOHK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,

It Saves Labor,

Write forM(‘;atalogue. It saves Money

H. D. CRIPPEN wiiwe 52 Broadway, Né York
BLAST FURNACES 1y, (yiuqio lion Warks o

DENVER, COLORADO, U.S.A.

Our specialty

Blast Furnaces and
Smelting Equipments

Sole Manufacturers

..The BARTLETT Goncentrator..

Send for special catalogue on Smelting,
containing much valuable and practical

information on the subject.

Modern coﬁper-Matting Furnace.
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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 Speclal Aot of
Parliament.

NITRATE OF SODA.

Cable Address: - BATHOTA, LONDON.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

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

MONTREAL and
TORONTO.

KING BROTHERS

15 Bell's Lane
QUEBEC.

Lumber
Asbestos
Chromic Iron

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

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

CHROMIC IRON MINE—BIlack 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, Clark, Campbell & Jarvis

Barristers, Solicitors, &c.

OFFICES :
Trusts and Guarantee Bullding

16 King St. West, Toronto, Can

Cable Address: CLAPHER, TORONTO.

NICKEL ...

BEST QUALITY FOR ANODES

GERMAN 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.

OrRrorD CoPPER 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 Oxides 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,
Cobalt Ore,

Barytes,

Cerium, and
Graphite, all Ores
Blende, and
Corundum, Minerals
Fluorspar,
Feldspar.

LARCEST BUYERS. BEST FICURES.Y

ADVANCES ON SHIPMENTS.
CORRESPONDENCE SOLITITED.
Sancgs—Blackwell, Liverpool, ABC Code, Moreing

Neal, Mining and General Code, Licbers
Code and Mullers Code.

ESTABLISHED 1869.

LeEpoux & Co.

99 JOHN ST., NEW YORK.

sample and Assay Independent Ore

Sampling Works
at the Port of
New York. Only

Ores and Metals' two such on the

Atlantic seaboard

We are not Dealers or Refiners, but Receive
Consignments, Weigh, Sample and Assay them,
selling to highest bidders, obtaining advances when
desired, and the buyers of two continents pay the
highest market price, in New York Funds, cash
against our certificates.

MINES EXAMINED AND SAMPLED.
- ALSO ANALYZE EVERYTHING.

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.
8 TRAINS DAILY 8

EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

(Juebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston

And all NEW ENGLAND POINTS
Through Buffet Wagner Sleepers between Dttawa and New York,

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

E.J. CHAMBERLIN, J. E. WALSH,
General Manager. Ass. Gen. Passenger Agt,
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 Hotel Montreal.

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

13 years as a Specialist in Gold Mining and Milling.

7

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

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

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

DIRECTORY OF MINING ENGINEERS, GHEMISTS, ASSAYERS, ETC.

J. B. TYRRELL

iate of the Geological Survey of Canada,

MINING ENGINEER

Dawson - - - YUKON.

Telegraphic Address—Tyrrell, Dawson,
t ode used—Bedford McNeil’s.

MONTREAL TESTING LLABORATORY.

MILTON L. HERSEY, M.A.Sc. (¥l
: CoNSULTING CHEMIST OF THE
Canapian Paciric Raitway Comeany.

146 St. James Street MONTREAL

ASSAYS OF ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—! cent 1er 40zs.; limit 24 073,
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
tearthy and metalliferous), Artesian Wells and Qil >prings,
also Deep Soundings for Harbors, Rivers, Canals, 1'unnels and
Bridge Foundations. Qusrry Sites and Clay Fields tested.

Plans and Sections made ‘showing result of Borings—Gold
Dirifts 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
ASSAVER AND MINING GEOLOGIST.,

112 St. Francois-Xavier §t.,
MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace

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

FRANK B. SMITH, B.Sc.

CIVIL AXND
MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

FRANK C. LORING

MINING

ENGINEER
No. 45 Broadway NEW YORK

Office, Room 83.

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

Civil and Mining Surveyors and
Engineers. Valuers.

8—KING STREET—8
MANCHESTER, ENGLAND

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

(Honor Graduate in Applied Science, Toronto University)

Asso. Mem. Can. Soc. C.E.

MINING ENGINEER

Consvltation. Reports. Development.
. 87 York ST., RossiN BLock,
TORONTO.

CHAS. BRENT
MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.

Superintends the erection of Mining and Milling
Plants.

J. C. GWILLIM, B.se..

MINING
ENGINEER

NELSOIN, B.C.

JOHN McAREE, B.A. Sc.
MINING
ENGINEER

Ontario and Dominion Land Surveyor.

RAT PORTAGE . - ONTARIO.

DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS.

Reports.  Development.

Surveys. Installation.

Cable address, ““ DEMORSIL, SUDBURY.”
Codes, Lieber's and Be dford McNeil's.

SUDBURY, ONTARIO.

WM. BLAKEMORE

MINING ENGINEER.

Consultation.

Reports. Development.

Montreal.

DREDGING MACHINERY. .

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

PrLANT FOr PuBLIC WORKS.

879 DORCIIESTER STREET, MONTREAL
CANADA.

GoLp DREDGES.
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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.

COMPLETE POWER EQUIPMENTS

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

vz« THE JENGKES MAGHINE C0. -z

ONTREAL.
27 LANSDOWNE ST. MONTREAL

ROSSLAND and 194] Hollis St.
cnasuwoo‘n': B.C. SHERBROOKE, Que., CANADA. unnuox,'su.;.

ittt IR

‘...:'.‘ GREENJHI@EY!IRECO =

. . WIRE MANUFACTURERS

0.0 @ (& METAL PERFORATORS
_0_0

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

WIRE ROPE AT MARKET PRICES.

Ridibti IR

AGENTS :

E. LEONARD & SONS

MONTREAL, QUE. $T. JOHN, N.B,

Wire Screens

FOR EVERY CLASS
OF MATERIAL.

piaintii i R R E SRR A A H B MR R BB

Al

. Perforated metal of Steel, Copper, Brass,
Zing, for all purposes.

Special attention

. HAMILTON 7.
$_.0_.60 %“MONTREAL.S

given to

MINERS’ REQUIREMENTS,

Pumps for Mine W

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
We are prepared to

Mine Pumps.
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 8pecifications
furnished on request.

THE NORTHEY CO.,

or

"Triplex Power
Pump ......

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

Limited, Toronto, Ont,
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PUBLICATION.
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IB. T. A. BELL, Editor and Proprietor.
Secretary, Canadian Mining Iostitute, ctc.

“Established 1862

THE OLDEST AND ONLY OFFICIAL MINING AND ENGINEERING JOURNAL PUBLISHED IN
: THE DOMINION OF CANADA. ) .
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Windsor Hotol, Montreal.

VOL. XXI., No. s.

MAY,

1902. VOI.. XXI,, No. s.

' Some Work for a Department of Mines and Geology.

One feature of industrial progress which was noticeable in the
Inast century is becoming its marked characteristic in the present, We
efer to the application of engineering principles to an ever-widening
phere. Large scale enterprises are everywhere taking the place of
maller operations, and the use of mechanical power is continually
ncreasing. ‘The production and use of power in a large way is there-
ore 2 problem upon which the engineers of each country must act
igorously, because upon its successful solution depends to a great
xtent the industrial prosperity of the nation. For example, Great
Britain is dependent almost altogether upon her coal, of which she
aises some 230,000,000 tons a year. She uses four fifths of this

amount and exports the remainder. Professor John Perry calls atten-
tion to the extremely wasteful .method of using coal in generating
steamn, and assures his readers that, if a selected body of British men
of science devoted their whole time to finding a way for directly con.
verting the potential energy of coal into a form which could be used
to drive machinery, the problem would not remain many vears un-
kolved. It would pay to spend several millions of pounds for thus
ncreasing the power of a ton of coal eight or ten fold. But in Canada
jwe have much greater diversified sources of power. While coal plays
an imponant part in the extreme East and in the West, there are great
stretches of our country far removed from coal areas, or dependent
upon supplies from the United States. Fortunately, as is usual in such
cases, nature has not left us without compensation. We still have
extensive forests, valuable for their Jumber, but also for the power
: which might he generated from the waste wood. Dr. James Douglas,
¢ New York, in an article in the May number of the Revizw, describes
a modification of the l.oomis-Pettibone gas generator, which has been
used successfully in generating from wood gas of quality suitable for
use in gas engines. The wood is completely converted into this gas
ash of course exceptcd), which is now being manufactured and used
orun gas engines at Nacozari, Mexico. Dr. Douglas believes that
very little modification would be needed to adapt this generator to
tilize saw-mill refuse. When this improvement is made we shall have
t our command a great supply of cheap power, and 2iso a cheap gas
hich may be used in metallurgical and other furnace work.

But Canada has in greater quantity than other nations a form of
wer more easily available than this. Nature has distributed water
owers throughout the Dominion with an unusually.lavish hand. The
Feport of the Outawa Board of Trade shows that there is within a

dius of forty miles of that city available water power to the extent

of about one million hoise power—enough to make our Capital the
greatest industrial centre in the world. For the transmission of water
power by electricity is now a familiar fact, and in the form of the elec-
tric current it is delivered with little waste and is applicable directly to
a great variety of manufactures. It is being recognized more and more
clearly that a country liberally supplied with water power has a great
and enduring inheiitance. The cost of coal increases as the mines
grow deeper; hut there is nothing of this sort in the case of water
power. With a proper system of forest conservation and storage
basins, a waterfall or rapid constitutes a practically perpetual source of
energy. And just here comes in our suggestion for the Department
of Mines and Geology. Canada should advertise her water powers
and the manufacturing possibilities attached to them. Two classes of
manufactures come in naturally, (1) those depending on raw materials
to be found in the reighborhood of the power, and (2} manufactures
in which cheap power is the principal factor of success, the raw mater-
ials being such as to allow a large margin f{or transportation. Here,
then, is a fine field for investigation:—A onograph on the IWater Poivers
of Canada, their distribution, their accessibility by rail or water trans-
port, their horse power value and its variations, and the possibilities of
building up manufactures around them. So far as we are able to
learn, no systematic survey of this kind has yet been made in Canada.
Hydrography is in its infancy here.  We have before us Pant 1V of
the Twenty first Annual Report of the United States Geological Sur-
vey—a magnificent quarto of 768 pages, all devoted to hydrography—
a survey of water resources in all sections of the United States from
the Atlantic to the Pacific. The measurements of surface streams and
the estimates of daily flow, underground waters, surveys of reservoir
sites, utilization of water for irrigation, power, and other industrial
purposes—these are the principal subjects dealt with in thismonograph.
It is to be noted that most of the results dealt with in the report have
been obtained by the assistance of local shydrographers, who made
daily observations of rate of flow, etc. The organization is much like
that of our meteorological service, Cbservations were made on 156
rivers, and for each of these the amount of flow of water is shown for
at least several months of the year and in many cases for every month.
This is valuable information. The height of a fall at a point on one
of these rivers being known, the power available during any menth in
the year for which the fiow has been observed can be calculated. A
special study of water powers on the Potomac river has been made,
and great variations are noted in the amount of flow during different
vears. These are due to variations in the annual rainfall. As the
value of a water power is its minimum value, it is plain that the work
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of a hydrographic survey, to be complete, must consist of 0bservations
extending over a number of years But drainage areas, stdrage basins,
and engineering possibilities of dams, canals, etc, these among other
things modify the value of a water power. Such information can be
obtatned and put on record once for all.

There is an opportunity here for a great service to Canada. It
will involve expenditure, but surely no one could be in doubt as to its
being a good investment. In Europe the water powers are being
eagerly developed and utilized. Italy, like some of the provinces of
the Dominion without coal areas, has greatly increased her importa-
tions of coal by developing water powers. The investing and manu-
facturing world should be made aware of the unijue resources of
Canada in this respect. This can be done in one way only,—by a
thorough hydrographic survey of those parts of Canada in which water
powers are to be found. Itshould be begun at once, carried on vig-
orously and the results published from time tv time in a form suitable
for wide distribution, leaving the more elaborate description of details
for subsequent publication in the permanent form of annual reports.

Chromite and Asbestos in 1901.

‘The production of these two minerals in the Eastern Townships
of the Province of Quebec constitute, as everybody knows, two of the
most successful mining industries of the Dominion. The following
notes, published in an advance bulletin by Dr. Joseph Hyde Pratt, in
the “ Mineral Resources of the United States,” will be of interest to
those of our readers who are engaged in these industries as showing
the progress being made in the production of chromite and asbestos
across the border:—

Although but little chromite, the source of chromic iron ore, has
been mined in the United States during the last few years, some of its
recent uses should cause deposits not now worked to become productive.
The metal itself, chromium, is not used directly in the arts. The
mineral chromite is used in the manufacture of brick for basic open-
hearth furnaces. In one furnace over 400 heats were turned out be-
fore the chromite brick lining had to be replaced, Chromite has been
successfully tried also as a hearth lining for water-jacket furnacesin
copper smelting ; and its merits are that it is infusible, that it does not
become friable when heated and cooled, that it is not afiected by sud-
den heating and cooling, that it is not attacked by the products formed
in the fusion of the copper ore, and that, being so hard, it wears away
very slowly under the flow of the fluidsover it. It has been thoroughly
tested at the Elizabeth Mine, at Stratford, V., and is about to be tried
at the NDucktown furnaces at Ducktown, Tenn. Dr. Pratt thinks this
use should produce a demand for the chromite ores of North Carolina,
which would be available for the smelters in the Virgilina copper district
of Virginia and Nornh Carolina, the Ore Knob and Gold Hill copper
districts of North Carolina, and the Ducktown district of Tennessee.
The chromite deposits of €alifornia should, in the same way, become
available for the same purpose in the copper districts of Arizona, Utah
and Montana.

The principal use of chromium as an alloy is as the ferro-alloy,
used with ferro-nickel very largely in making chromic steel for armor
plate and armor plate piercing projectiles, for trolley.car wheels,
crusher jaws, stamp mill shoes, safes, etc. Chromium in the presence
of carbon makes steel intensely hard. The ferro-chromium alloy has
to be produced under intense electric heat from high-grade ore low in
silica; and one of the largest companies manufacturing the ferro-
chromium is the Wilson Aluminum Company, whose works are located
at Holcombs Rock, Bedford County, Va., and at Kanawha Falls,

Fayette County, W, Va, where there is abundant water pow.c fur
the production of electsicity.

The chief use of chrome is in the production of chroma.c ang
bichromate of potash, and as coloring pigments in producing shades
of buff, red, brown, aud black in the manufacture of textiles, puttery,
etc.

By far the greater part of the chromire used in the United states
is brought directly from the deposits of Asiatic Turkey. The New
Caledonia deposits are begiuning to be worked to some consiucrame
extent; the Canadian chromite deposits in the Black Lake regiun o
the Province of Quebec, and the deposits of Bluff Head, on I'urt a
Port Bay, west coast of Newfoundland, are also producing.

The value of chrome ore depends upon its percentage of chirumi
oxide. The standard ore contains go per cent. of oxide, and increase
in value from 73 cents to $1 per ton for every unit above 5o per cen:.,
the price decreasing in much greater proportion for every unit ucws
50 per cent. .

Since 1896 there had been scarcely any production of chrumye
in the United States, until 1gor when California produced 368 long
tons, valued at $s5,790. The imports of chrome ore in 1gor1 wer
20,112 long tons, valued at $305,001, as compared with 15,793 long
tons, valued at $284,825, in 1900. The domestic production wili
probably increase considerably in the immediate future.

Asbestos.—Two distinct minerals are mined and sold under the
name of asbestos; one, asilicate of calcium and magnesium, is a variety
of amphibole, and the other, a hydrous magnesium silicate, is a varieiy
of serpentine known as chrysotile. They are equal in their heat-resisting
qualities; but the chrysotile variety is the superior in strength and
elasticity of fibre, and therefore commands a wider market. The
chrysotile fibres are short, varying from half an inch to two and a half
inches in length; amphibole fibres have been found that were three
feet long. Amphibole asbestos occurs in quantity in several localuics:
but at the present time the Sall Mountain deposits at Santee, 12
miles northwest of Clarksville, White County, Ga., are the only pro.
ducers. A new deposit, which promises well, had been developed 2t
Northwest, Habersham County, Ga.; and on Tryon Mountain abeu
one and a half miles west of Skyuka, Polk Coumy, N.C., amphibol
asbestos has been found in a series of pockets. A promising occur-
rence has been found in Bedford County, Va, about 12 miles south
east of Bedford City.

Known deposits of chrysotile asbestos are few, at the present time
the only ones being those in Canada, Vermont, Wyoming and Califor.
nia. Practically all the chrysotile asbestos, used in this country and
Europe, is obtained from the deposits at Black Lake and Thetford,
near Sherbrooke, Quebec, Canada. The mining is by means of opea
quarries. The new uses and the consequent constantly increasm,
demand for chrysotile asbestos should result in the enlarged productica
of this material in the United States in 190z, the year 1901 having
been what may be called a year of development work. The Vermort
deposits are located in the northern central part of the State, on and
near Belvidere Mountain, in the towns of Eden, Lamoille County, and
Lowell, Orleans County. There are four companies operating :n this
vicinity : the New England Asbestos Mining and Milling Co., un the
south side of Belvidere Mountain; the National Mining and Deivelop-
ing Co., on the south-eastern side of the Belvidere Mountam; the
Tucker Asbestos Co., on the eastern slops of Belvidere Mountain, ail
in Lamoille County; and the Vermont Asbestos Co., two miles nonh-
east from Lowell Village,in Oreans County. The mining here alsos
by means of open quarries. The Wyoming deposits are in the vicinity
of Casper, Natrona County, and they are now being thoroughly devel
oped by the McConnell Asbestos Co., of Pittsburg, Pa. A number of
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other wbestos properties are being developed by various pepsons in
this same general neighborhood. In California asbestos mining during
1go1 was confined to the depusits in Riverside County, operated vy
the Laafic Asbestos Co.  An asbestos prospect has been developed
between Greenwood and Georgetown, El Dorado County; also in
Calaveras County, in the vicinity of Copperopolis, the Elva asbesto
mine has been developed to a limited extent.  Chrysotile asbestos has
been inined to a limited extent by the Berkshire Talc Mfg. Co. in the
wwi of Hinsdale, Berkshire County, Mass.
reported also as having been found in the Upper Apple Gate district,
near Grants Pass, Oregon, near the Oregon-California boundary ; in
the Euchanted Lake region west of Sims Station and near the line
vetween Trinity and Shasta Counues, California; and near North
Wilkesboro, Wilkes County, North Carolina. Both kinds of asbestos
are used where non-conductivity of heat is the important factor, but it
w the chrysotile variety that is used in the manufacture of cloth, rope,
felts, buckets, tubs, washers, and so on. ‘The production of asbestosin
the United States during 1901 amounted to 747 short tons, valued at
$13,498, as compared with 1,054 tons, valued at $16,310, in 1900,
and 681 tons, valued at $11,740, in 1899. The imports of asbestos
in 1go1 were valued at $691,828, as compared with $355,951,in 19oo0.
The Canadian asbestos product in 1901 was valued at $1,186,134, as
against $763,431, in 1900.

Chrysutile asbestus 15

The Consolidated Lake Superior Compzny.

In answer to enquiries by readers, we are in a position to give
the following authentic particulars concerning this enterprise, popularly
known as the Clergue Syndicate, operating at Sault Ste. Marie, Ont.:
4. ‘The Company was incorporated under name of the American Lake

Superior Power Company, on 17th April, 1897. The name was

changed to the present title July th, 189S, and the charter

amended May 17th, 1899, and May 3rd, 1901.

B. The capital comprises $82,000,000 Common stock, of a par value
of $100, of which, at 30th April, 1962, $68,000,000 had been issued ;
also $35,000,000 7 per cent. non-cumulative Preferred stock of a
par value of $100, of which, at 3oth April, 1902, $20,000,000 had
been issued.

C. The names of the Directors are:—E. J. Berwind, H. A. Berwind,
Wm. L. Bull, James Butterworth, F. H. Clergue. E. V. Douglas,
W. P. Douglas, J. S. Freeman, Lynde Harrison, E. C. Lee, F. S.
Lewis, Chas. E. Orvis, George Philler, S. M. Prevost, Samuel Reg,
T. C. Search, James S. Swartz.

D. The names of the Officers are:—E. V. Douglas, President ; F. H.
Clergue, Vice-President and General Manager; F. S. Lewis,
Treasurer, and W. P. Douglas, Secretary.

E. The head oftice of the Company is located in the North American
Building, Philadelphia, and the Canadian offices are at Sault Ste.
Marie.

£. 1t controls through stock ownership:—

1. The Lake Superior Power Company, organized under the laws
of Ontario, in 1895. Capital stock, $300,000 preferred;
$1,500,000 common.

The Michigan, Lake Superior and Power Company, organized
under the laws of Michigan,in 1897. Capital stock, $500,000.
Bonded debt, $3,500,000, 5 per cent. fifty year bonds, secured
on the development of water power on the Michigan side.

3- The Sau't Ste. Marie Pulp and Paper Company, organized under
the laws of Ontario, in 1893. Capitul stock, $750,000 pre-
ferred; $1,250,000 common stock.

4. Tagona Water and Light Company, organized unde: the lavws
of Ontario in 1895. Capital stock, $200,000. Bonded deb,
$100,000, tventy-year 5 per cent. bonds.

[N
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Through the acyuisition of these compames and of other properues
and franchises, the Company possesses the following assets.

4. Lands and water power rights at Sault Ste. Marie, Mich., suf-
ficient for development and operation of mechanical energy to
the amount of 60,000 horse power. The canal, power station
and installation of machinery, in connection with these devel-
opments were completed in May, 1900. The Union Carbide
Company of New York and Chicago has leased one-halif of
the above power for twenty-five years, at an annual rental of
$200,000, which it is stated will pay the interest on the bonds
and all operating expenses, leaving as profit the reseuue from
leases of the remaining power, amounting to $275,000.

4. Lands and water power rights at Sault Ste. Marie, Ontario,
controlling mechanical energy estimated at 100,000 horse
puwer, of which about 20,000 has been developed by means
of 2 canal and power house. Three-fourths of this power is
used by the Sault Ste. Marie Pulp and Paper Company, and
the other 5,000 by the Nickel Steel & Reduction Works.

¢. Pulp mills of the Sault St. Mane Pulp and Paper Company,
which are producing over 100 tuns per day of dry ground
wood pulp, and yielding an annual net profit of about $1350,000.

. Machine shops and foundry equipped for the manufacture of
pulp, and paper mill, hydraulic mining, smelting and electrical
machinery. The net earnings of these works in 1898 were
$35,000, and new buildings have since been added to meet
increased demands.

¢. Nickel mines, located in the Sudbury nickel renge, in Canada.
It is reported that the opening of this mine shows a large
supply of very rich ore. The company is beginning the man-
vfacture of nickel steel, by a process which it controls, and
is reported to have a contract with the Krupp Gun Works to
take, for five years, all the nickel steel of the Company, up to
250 tons daily.

/- The “ Helen” iron mine, located about 12 miles from Michipi-
coten Harbor. A company controlled by the same interests
and known as the Ontario Lake Superior Company, was
organized in 1899 to construct a railroad through this region.

& A sulphite pulp mill, just completed, for the manufacture of
long fibre pulp. A sulphuric acid plant, for manufacturing
sulphuric acid from the sulphur produced by the Sudbury
ores. A laboratory for testing, chemically and electrically,
raw materials and products.

4. The Tagona Water and Light Company, supplying water and
light to the town of Sault Ste. Marie, Ont.

i. By contract with the Province of Cntario, the Company owns a
grant of timber, equivalent to the growth upon 1,000 square
miles of virgin forest.

In June, 1901, the Company was consolidated with the Ontario
Lake Superior Company, the preferred stock of the latter
company received 123 per cent. in new preferred stock of the
Consolidated Company and the common stock of the Ontario
Company receiving 200 per cent. in the common stock of the
Consolidated Company. At the same time the old stockhold-
ers of the Consolidated Company received in exchange for
their holdings the same percentage of new shares. The steel
business of the company is carried on by the Algoma Steel
Company, Ltd., with plant at Sault Ste. Marie.

The following estimate of earnings of the Consolidated Company
has been given out by the management :—

‘20,000 hydraulic horse power canal on Canadian side,
$200,000; Tagona Water and Light Co., $16,000; mechanical
and sulphide pulp mill, $750,000; steel works (to be finished
Aug. 1, 1901}, $3c0,000; ferro-nickel works (100 tons daily),
$450,000; nickel ores from company mines, $735,000; sulphuric
acid by-product of nickel ores, $20,000; merchandise sales of
iron ores, 800,000 tons at $1.23, $1,000,000; 90,000 cords of
pulp wood, $90,000; sales of timber to outside parties, $150,-
ooo, Algoma Iron Works, $100.000, railroad operations,
$479,000; lake operations, $160,000, Government bounty on
735,000 tons manufactured steel, at $3, $300,000; Government
bounty on 36,000 tons manufactured ferro-nickel, at $j,
$144,000; total net income, $4,334,000. On this basis the
carnings would be sufficient to pay the preierred dividends
and leave a surplus of about 3 per cent. for the common
stock.”

Concerning the mining operations of the Company, Mr. W. P,
Douglas, Secretary, writing under date of gth instant, advises:—
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“We are now shipping ore from the ¢ Helen’ iron mine at Michi-
picoten, our shipments for the month of April being in excess of 62,000
tons,and we anticipate an output equal, if not in excess of this for each
month of the present navigation scason. We are also mining nickel
ore at the ¢ Elsie’ mine and ‘ Gertrude’ mine, raising at the present
time about oo tons per day. A portion of this output is sent to our
ferro-nickel plant at Sault Ste. Marie, Ont., to be desulphurized and
made into briquettes, which will be used in our steet works for the
manufature of nickel steel. ‘The balance is roasted near the mines and
made into nickel matte.”

The Law of Compensation for Injuries to Workmen.

‘The prevention of what are called * accidents,” resulting in loss of
life or limb in mines, may be said to be a progressive subject.  *“T'he
quarry slave at night scourged to his dungeon” and the * slave of the
dark and devious mine ” may yet be found at work for the prison con-
tractors of Tennessee or where the victims of Russian despotism groan
under Siberian rigors 1t would be necessary to go back so long ago
as nearly a century to find among women and children working in
English coal mines the victims of barbarities not less cruel than any
which some cannot read without tears and sickness of heatt. ‘The
moral arithmetic of mankind is of ever-widening scope and universal
application. All moral problems become questions of cost, and con-
versely every question of cost involves a moral factor or X. Cheaper
ilumination is without blush recognized as the vindication of the
schemes by which men crush or ireeze out their neighbors to obtain
monopoly. Cheaper transportation seems likely to make Sir Georgias
Midas Lord High Admiral of the Seas, and may soon obliterate the
legend that * Britannia rules the waves.” The value of human life must
find its place in all the plans by which these great schemes are kept
moving. The mangled limb must be paid for, somehow—even should
the man beg; and the disabled labarer knocks at the door of a Friendly
Society to get his weekly insurance  The widow and orphan are kept
from the poor-house by an insurance on the life of their breadwinner.
But the Courts are occupied every trial sestion with cases in which the
liability of the employer is under review, and the questions at issi.. ‘re
fought by employers with a great deal of vigor, much to the her «f* f
the tegal profession and the discomfiture of those who have 10 add to
the rankling sores left by loss of limb or the poignant gricf which fol-
lows the loss of a bread-winner, upon whose life depended a livelibived,
that other burden grievous to-be borne that the law—the impersonation
of the society and fellowship of mankind—gives no rediess

It is not far to seck the causes of the failure of litigation for com-
pensation for injuries toworkmen. First, there is the class-consciousness
of some judges whose conservatism will not reach a decision which will
declare what gught to be where ages have given sanction to what is, and
with whom the word ‘‘accident ”—a word of no scientific import —is a
logical process to conjure with for the solution of any difficulty which
befogs their own minds. Second, there is the influence which the cm-
ployer of labor, if a capitalist or a company, has over a community by
patronage and character—an influence effective or not according to the
intelligence and independence of the cecmmunity from which the jury is
drawn. Third, the skill of the counsel engaged, which is generally in
proportion to the fee, and which usually places the heavier artillery at
the command of the mine owner. A fourth cause might be ascribed to
the inefliciency of the mode of trial, which is a “ strife for triumph more
than truth.,” The residue of diabolism in a large number of civilized
men works against any confession that they may be wrong-doers in
requiring mien to work under dangerous conditions where the contract
of hire and labor is apparently purely voluntary on both sides—so vol-
untary that the miner is in many cases obliged 1o accept the hazard

rather than starve. ‘The employer recognizes no dutyto put himself y
the workman’s place, and knowing no responsibility for the man’s po.
erty seces no moral obligation to make any compromise of the et
which compel the employed to submit to the condition of a mine wih.
out complaint. The hardship of the wminer is very often a peroml
matter for which he is not responsible.  He may Le more reckless, les
intelligent or slow-witted than the men who escape injury.  Such infing
ities should be clearly taken into consideration in any fair legislation fo
securing to workmen compensation for injuries. For example, a boy
under the age of legal contract of hire is employed in amill,and dutiig
the working of a machine sces a piece of the machinery out of gear,
‘To put it in order he impulsively tries to avoid what he thinks s an
impending danger to the machineg, and has his arm takeh off i the
attempt. Here isclearly a case in which the lawagaiust Jabor comracys
with minors should make liable the employer for the injury to the buy,
the Act having been framed partly with a view to prevent injunies 1o
youth of insufficient experience. An, employer is clearly under no
obligation to expose himself to the risk which attends the employmen
of persons of insufficient capacity ; if he does so «. _.ose hitnself, he can.
not complain 'if he runs the risk of having to pay a penalty.  Thy
position opens a wider question of liability than that which is invulved
in the mere doctrine of Torts. It is notorious that many injurics to,
and loss of life among, workmen are due to causes which exclude any
charge of culpability upon the employer or of carelestness on the pan
of the workmen. The inj ries are not accidental, though the causes
cannot be looked for by ¢! = aid of ordinary intelligence.  Yet, is «
within reasonable probability that the injuries under consideratio:.
would not have occured out of the business where they happened? 1n
such case the emplcyer should be liable to makeé reasonable compensa:
tion; and such in fact was the argument of the Marquis of Salisbury
when defending the English ¢ Workmen'’s Compensation for Injures
Act” in the House of Lords against the attack of the coal barons. Ha
argument was, in brief, that in this complex social system of ours 1 ue
who conduct enterprises in which the lives and limbs of men aic e
posed to injury should be compelled to undertake a reasonable an unt
of insurance against loss. Accordingly the limit of compensatiun fus
complete disability was fixed at three hundred pounds sterling,

A large part of the duty which is inherent in the constitution o
The modes, expedients, makeshifts, 1aws
The evasions

sociely is mutual protection.
and artifices by which this is attained are innumerable.
of this system which underlies the whole coaduct of life are wandertu,
‘The measure of a man’'s value is inwrought in every deed under the sun.
A railway is allowed by law to construct level crossings :.1long the tugh
ways, and a number of human lives are yearly sacrificed with as mwuch
certainty and as little ceremony as if this were a necessary and mevitatie
cuincidence of our system of internal transportation. The protecuen
which society affords against this wrong is looked at differently 1 i.ng-
land and in Canada. Argue agzinst the wrong wi.h an American rai
way president and he will discuss it as a matter of cost, There are o
wining captains who declaim agamst Government inspection of ladders
and hoisting gear, and who look upon the examination of their wutks
by Inspectors as unwarrantable interference. In a recent case a nuner
lost his eye-sight by a blast. The chaiges fired by the foreman had
been all regular. It was shown, however, that the magazine box had
been unlocked for days, the key having been lost.  There being no eve
dence to connect the unlocked magazine box with the injury the judge
ruled there was no “cvidence of any defect in the condition or arrange-
ment of the ways, works, machinery, plant, buildings or premises.” by
which the injury was caused, and thatin fact the injured man was beund
to show how the dualin got into the mine. A few weeks after the irial
of the cause the emp'oyer of 1his blinded man was working in his vwn
mine in which the “defect in the condition or arrangement of the wa)s,




THE.- CANADIAN MINING REVIEW, f

11z

works, machinery, plant and buildings” was a plank placed on the bank
of the pit in such a way that with a slight movement of the spoil on the
bank the plank was sent sliding into the pit and killed him.

Lvery man employed in a mine should have a reasonably safe
place to work in.  The conditions which render it unsafe should be at
the charge of the employer, and any injury arising in the operation of
the nune not due to the workman’s own carelessness should be matter
for compensation. .In settling compensation judges should not have
the power to alter the finding of juries. In cases af error on the part
of judges, as where their decisions are over-ruled, there should be no
costs to either party. With the amendment of the law in these partic.
ulars there would be greater care on the part of mine owners, engineers
and busses.  Mining would be rid of some of its terrors fora large class
of laborers, and instead of burdening the mining industry of the country
as 1t now is with the cost of the lives and limbs yearly lost, there would
be such greater care and foresight that mining would cease to bea
hazardous accupation. Nothing is gained by the niggardliness which
cconomizes at the expensc of life. Every life must be paid for by
society. The price of gold 1s fixed by the cost of actual production
plus all the money the fools expend whose niines earn no dividends.
That s the true economic science which diminishes every loss, be it in
dollars, limbs or lives, to increase the gains. The most costly and
foolish extravagance the mine managers of the country can indulge in,
15 the neglect of the precautions that humane and skilful men will use
to insure safety. “* Vice ic miscalculation ” said Bentham. The con-
verse holds good in the subject under review :-—* Miscalculation is
vice,” nay more, it is crime.
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Copper Production in New Brunswick.

Within the past couple of years ai. important and promising
copper mining industry has been established near Dorchester, 1 the
Province of New Brunswick, by the Intercolonial Copper Company.
This company, whose works form the feature of our illustrated
supplement this momh, is a syndicate of Providence, R. I. people,
organized in 1899, under the laws of the State of Anzona, with an
authurized capital of $2,300,000 in shares of $10.00. The mmng
property comprises three square miles of territory held under twenty
year lease from the Government of New Brunswick, and the mines are
located 4t a point about two miles from the town of Dorchester.
During 1901, it was estimated that ore of a value in excess of $100,
oco was mined, although the efforts of the management were
principally dirécted to development and the installation of plant.  The
underground works comprise three shafts, down at date 30 feet, 40 feet
and 123 feet respectively, two tunnels driven q4oo feet and 1400 feet
and various drifts, crosscuts, etc., aggregating about 7,500 feet. The
mining plant comprises two Ingersoll-Sergeant compressors and an
! equipment of Ingersoll drills, four boilers, two 125 h.p., one 75 h.p,
b and ore yo h p., double drum hoisting engine, Barr & Knowles steam
pumps ctc. At the reduction works there are two wills 128 x So feet
and 110 x 6o feet respectively, and the clectrolytic building is 6o x 30
feet. The power for the machinery is generated from two large
builers capable of developing 250 h.p. These are of the latest type
f with ail modern improvements attached.  One large engine is utilized

for dnving the electrical plant for lighting, and also two 30 volt
generators for the electrolytic process. A Laurie-Corliss engine
supplies the power for the screens, crushers, rolls, elevators and
£ conveyors.  The ore, which comes into the shed by gravitation, passes
to a Buchanan rock breaker which -grinds it to the size of hazel nuts
and finer.  From the tail of the breaker it goes into an elevator which
carnes it to the screen where the finely powdered ore passes through
o the conveyors and is deposited in the siorage bins. The coarse
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ore falls through a shute to a set of ore rolls made by the George V.
Cresson Company, Philadelphia, Pa., where it is ground to a fine
powder and then sent through the screen and carried to the storage
bins for treatment. The storage bins have each a capacity of 175
tons. From these the ore is carried by fifteen worm conveyors to the
dust chamber, whence it is forced by means of fifteen scoops into the
retort tubes where the ore is roasted. ‘These retorts are each heated
by a separate fire and are kept at nearly a cherry-red heat, They
are 14 feet long, 16 inches in diameter and of cast iron. The retorts
are fitted with flanges and make five revolutions per minute, ‘The
roasting of the ore is to expel the sulphur, and at the same time to
convert the copper sulphide into oxide. This is done by heating the
ore in the retorts to redness in the presence of the oxyg .. of the air with
which tle sulphur unites to form sulphur dionide, and the copper
combines with the oxygen from the air to form the oxide. The
sulphur dioxide gas is drawn off from the retorts, collected and
compressed to be utilized in the manufacture of sulphuric acid, which
is employed in the extraction process. The gas, however, from the
retorts always carries a fair percentage of dust, and to remove this it is
passed through several flannel gas filters. The machinery of the
roasting plant and .lso the conveyors to the lixivating tanks is driven
by a Leonard ball-bearing engine.

‘The roasted ore passes into a conveyor which cairies it to the
lixivating tanks. The tanks are built of wood, hned with brick, and
have a filter bed of stone, covered on top with cheesecloth. At the
bottom of the tanks there are lead pipes to convey the clear extract to
the settling tanks. In the middle of the tank there is a large pipe with an
outlet and valve attached.  This is utilized for disposal of the wortbless
restdual sand. The circular tanks are 20 feet in diameter and 7 feet
deep. There are 3 at present with a capacity of 100 tons, or gooo
gallons. The finely powdered roasted ore 1s placed n the hxivating
tauks and covered with a diluted solution of sulphuric acid which con-
verts the copper oxide into copper sulphate.  To aid m dissolving out
the copper heat is applied by means of steam pipes. The sulphuric
acid solution soon becomes Llue, the characteristic color of the copper
sulphate, and after sufficient time has elapsed the copper solution 1s
drawn off through the lead pipes at the hottom of the lixivaung tank to
the settling tank. The residue is then washed with water to remove
any copper sulphate adhering to the powdered residue, and the wash
waters pass to the wash-water tank. The linivating capacity is at
present 230 tons per day. The valve in the liaivating tank is then
opened and the worthless residue of sand and mud is flushed out into
the big gulch at the side of the works.

In the electrolytic building there are 22 precipitation cells, at
present censtructed of wood and lined with lead. These cclls are
arranged on a slope an.d the copper solution passes from the upper to
the lower. The electrodes are both of lead and connected w:th the
electrical generator in the power house  The copper is deposited from
the solution upon the cathodes which aie made of lead, 22 x 26 inches.
The cathode surface at present is 35280 square feet, but is beng
increased to deuhle this size. The deposition of the copper from tl.¢
copper sulphate solution is very rapid and when completed is drawn « ff
into the acid tanks and pumped back by means of a procelain acid
pump to the lixivating tanks. The recovery of acid is very complete,
exceeding 95%. The wash waters from the lixivating tanks, which
contain small quantities of copper, are run into lead tanks below the
electrolytic cells and precipitated from the solution by means of scrap
iron. The sponge copper thus obtained is sold in this form, whilc the
copperas or ferrous sulphate produced in the reaction is recovered.

The officers of the company are Darius L. Goff, President ; Henry
A. Stearnz, Vice Tresident ; J W. Phillips, Treasurer ; and J. Edwards,
Secretary. The head offices are 702 Banigan Building, R. 1. Mr. Allan
B. Chapman is manager of the mine at Dorchester, N.B.
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COPPER PRODUCTION IN NEW BRUNSWICK.
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Inside Cut No I
body

UNDERGROUND WORKS OF THE INTERCOIONIAL COPPER
2. Chamber in Level No. 11, Shaft I. 3. Showing Face Tunnel about 130 ft. in and at depth of 176 ft. from surface ; tich re

4. Third Level, Shaft No. I. 5. Face Tuuanel in King lot, Shaft No. 1I.” Good ore about ;5 feet from surface.
6. First Level, No. I. Shaft. 7. Entrance of Tunnel.

CO. AT DORCHESTER, N.B.
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MILLING PLANT OF THE INTERCOILONIAL COPPER CO AT DORCHESTER, N B.

3 Leaching Tanks. 2. Front of Roasters and Set of Furnaces { Dr. Carmichael, of Boston, in front ) 3. Inside Electrolytic Tanks. 4. Top of Roasters.
5. Showing Tanks, Sheets and Spent Liquor Tank and Pump for returning acid to tanks for use again ; also tanks where cement copper
g is made from scrap. 6. Interior taken from rafters over Electrolytic Tanks. 7. Electrolytic Cells.
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MINING AND MILLING PLANT OF THE INTERCOLONIAL COPPER CO. AT DORCHESTER, N.B.

5. Boiler Room at Mill,

4. Dynamo and Switchboard.

3. Air Compressor at No. I Shaft.

2. Laurie Engiue,

1. Leonard Engine.

6. Ore Breaker and Rolls.
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Notes on the Economic Minerals of Vancouver
island, B C.

By . F. BrsT, Victoria, B.C.

Vancouver Island, which is nearly as large as England, has a
dimaic identical with that of the British Isles, and a geographical pos:-
ton @ lavourable for Australasian and Oriental trade, as England has
for trade with Europe and America.

The island, which has been known as a mineral producing district
fur ui'y a few years, is now attracting the attentwn uf any nuning
peupls, both in Canada and the United States.
Batish Dominions are there more proniising indications of eatensive

In no portion of the

and vanied ore deposits than on Vancouver Island, and nowhere are
there better facilities for profitable development of mines.

Ou account of the mild climate and absence of frost, it is pussible
tv «irry on mining operations throughout the entire year, while the
aumerous large streams, flowing from the mountains in the inteniur of
the 1sland, furnish an abundance of water-power.

Numerous excellent harhours and deep inlets indent the coast-line,
and affurd an opportunis, for the exploration of the country near the
sea coast.

‘I'he interior «
demse furests and tangled masses of vegetation form a barrier which
even the intrepid prospectar cannot penctrate,

Uutil trails and .oads are opened by the Governtent, 1t will be

the island is at present almost unknown, as the

utterly impossible to gain any adequate idea of the muneral resources,
which, according to geological conditiuns, must exist 1 and near the
mountain ranges of the centic f the island.

Wherever prospectors have been able to follow up the rivers, or in
other ways to reach the vicinity of the intenor mountains, they have
bees “cwarded by important discovenes of valuable ore.

Among the ore deposits thus located those of the Mount Sicker
district are probably the most important thus far discovered.

In the vicinity of the Mount Sicker claims that have been de-
veloped to the shipping stage a flourishing town is growing up, which
at no distant day may rival the mainland city of Rossland.

Smelting works tor the reduction of the ores of the Mount Sicker
distnict are now under construction at Osborne Bay, a seaport some ten
mules distant from the mines, and a second town, with hoteis, stores,
wharves, and dwellings, is in course of construction in the vicimty of
the smelting works.

The ore of the Mount Sicker district is ¢ chalcopyrite,” containing
cupper, gold, and silver, the avcrage value per ton being more than
$20.00. At the 280 feet level in one of the Mount Sicker mines the
ore 15 much richer than at the surface, and some remarkably high
assays have been obtained.

Extensive ore reserves are “in sight,” and at least 300 tons per
day will be shipped to the smelter, as soon as the raillway to Osborne
Bay is completed.

At several points on the west coast of the island, along the inlet
knowa as the Alberm canal, three or four very promising copper pro-
perties are in course of development, and many shipments of ore have
already lLicen made to the Tacoma smelter.

Othier promising copper * prospects " have been found at Barclay
Sound, and near Quatsimo Sound, at the north end of the island.

It 15 hardly necessary to make special reference to the coal mines
of Vancouver Island, as they are comparatively well known. It may

¥ be mentioned, however, that for several years past the average output

of these collieries has been about 1,500,000 tons per annum.

The coal measures of Vancouver Island occupy the eastern side of
the island, and dip towards the Strait of Georgia, which separates the
island from the mainland of British Columbia.

After copper and coal the most important economsic mineral of the
island is iron.

This metal exists in the form of ¢ magnetite,” containing from 6o
to 68 per cent. metallic iron.

The largest known deposits are at Sechart, Sarita Ruver, and
Copper Island, although there 1s reason to believe that much nwre ea-
tensive deposits exist in the interior, as the sands of many of the
streams consist chiefly of magnetic iron.

As far as tusted the ¢ magnetite ™ of Vancouver Island s remark-
ably free from p! usphoric acid and sulphur, and 15 1n every way suitable
iron and steel.

’

for the manufacture of “pig’

Vancouver Iland “magnctite ™ 15 at present Leing ~apuorted to
supply an experimental furnace situatea tin United States ternitory neas
Port Towsend.

It is most essential that at this stage of the wdustiy an eaport
duty should Le placed un the ore, so that permanent plant and iron
furnaces will be erccted on Vanrouver Liland, mstead of wr Unated
States territory.

To simply ship raw material frum the island in order to huild ap
a huge industry in 1t & State of Washington is not at all Jesitable, from
a Vancouver Island point of view.

The sooner this matter receives the attention of our legislators,
the sooner will the revenue of the country increase frum a most impor-
tant industry.

Extensive depousits of “ haematite,” and ulso of day ronstone,
exist on the island, and a5 there are ineahaustible depusits of Liestone,
and abundaut furl (lose ai hand, it would appear that Vancouver
Island is an ides ‘ocation for iron works.

As for a market for iron and steel, there are all the countnes
bordering on the Pacific Ozcan, couniiies *hat wuuld consume the pro-
duct of a dozen ordinary iron and steel works.

The principal discoveries of gold b:»ring quartz have thus far
been made in the vicinity of San Juan river and its h.anches, on the
west cuast of the island, abuut 50 miles from the city f Victoria.

Recent assays of ore from a claim in that ity ywided 4 oz
(fom ounces) gold per ton of ore.

While this cannot be taken as the average yield of the lode, yet the
new district is certainly worthy of careful exploration.

In the same district a large and continuous vein of * stibnite ™ has
lately been located, yielding 65 per cent. antimony, while a few miles
distant a deposit of “ galena” has been traced for several miles, on the
surface.

An entirely new and very promising mineral district in the interior
of the Island was reported by prospectors last summer, but on account
of its inaccessjble situation it will be some time before it can be profit-
ably explored.

In that district large ledges of low grade * free milling ™ gold bear-
ing quartz were found, but on account of their provisions running short
the prospectors were obliged to leave the district, and hurry to the sea-
coast.

At Wreck Bay, and other places on the island coast, deposits of
fine gold have been found associated with magnetic iron sand.

Some $12,000.00 was taken from one claim with rather crude
appliances, which should encourage others to test similar black sand
beaches.

It is probable that the beach gold has been derived either from
lodes a few miles up streams, or from ancient river channels that had
their terminations on the coast, in pre-historic times.

Thus far no systematic attempt has been made to ascertain the
source of this beach gold.

The association of copper with some of the magnetite outcroppings
on the island has led many persons to believe that the extensive magne-
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tite deposits of Vancouver Island are simply the “capping” of large
copper deposits at lower levels.

Should future investigation prove this theory to be correct, the
possibilities of Vancouver Island as a copper producing country will
certainly be remarkable,

Some very promising outcroppings of “cinnabar,” containing an
admixture of * native "’ quicksilver, have been found within 100 miles
of the city of Victoria, but thus far very little has been done to test
the extent or value of the ore-body.

Native arsenic, accompanied by gold. has also been found in well
defined veins, but arsenic has apparently no charms for the people of
Vancouver Island. )

Lack of capital has retarded the development of many promising
¢ prospects " on Vancouver Island, and there is nothing more needed
on the island at the present time than a “ Development Company,”
with sufficient capital to bring some of these prospects into the condi-
tion of shipping mines.

Americans, who investigate many reported discoveries in Canada,
are beginning to turn their eyes towards the undeveloped mineral and
other natural resources of Vancouver Island.

It is unfortunate that Eastern Canadian and Buitish capital is not
available for the development of Vancouver Island mining property,
that in many instances would yield excellent returns on money ex-
pended.

More especially is it surprising that Great Britain, who sees her
grip weakening upon the World's trade and manufactures, should not
seek for reliable information respecting the mineral and other resources
of that part of her Canadian domain bordering upon the Pacific

‘The fact is that at preseat most of the developed mines of British
Columbia are in the possession of United States citizens, while England
quietly slumbers and permits her most active and enterprising trade
tival to gain a foothold in Canada which may mean much to the
British Empire at a later date.

The expenditure of a traction of the amount lavished upon the
South Aftican war, would have been sufficient to secure the develop-
ment of deposits of cconomic minerals on Vancouver lsland that
would yield vast profits to the Motherland, and build up a prosperous
British community in a position most favourable for commanding
Oricental trade and maintaining British supremacy on the Pacific.

Eastern Ontario. A Region of Varied Mining Industries.

By WiLLET G. MILLER, Kingston, Ont.

Numerous papers and reports have been written on the mines and
mineral deposits of Eastern Ontario, or that part of the Province
which we shall consider as lying east and scuth of the boundary line
between the districts of Nipissing and Algoma. This region embraces
all the older settled part of the Province, together with a considerable
portion of the newer, or what 1s now called New Oatario. Although
most of us are familiar with one or more special mining industries of
this region it probably has not occurred to some of us that those in-
dustries are so varied in character. It is the purpose of the writer in
this paper to draw attention to the great variety of the mineral deposits
which arc now being worked in the eastern part of the Province.

It will be seen from this paper, I think, that Eastern Ontario at
the present time is producing as great a varicty of mineral substances
as almost any other part of the world of equal area. We have the
variety and we hope and believe that in time the volume and value of
our mineral products will compare favorably with those of most other
countries of cqual extent of territory.

While this paper deals with the mining industries of a part of the
premier Province of the Dominion. it may not be out of place to point

to the fact that Canada as a whole has a record as a mineral producing
country to be proud of. As regards population we must be considered
ony of the smaller nations of the world. Compared with that of the
motaer country our population is small. Compared with that of the
other English-speaking American nation, our population is almost i
significant, being considerably less than that of their greatest Staze,

Yet, in spite of this small showing of our population among those
of the great nations of the world, we find that Canada stands thirdin
the production of that metal which is and always has been the mogt
sought after by mankind. The United States and Australasia aloge
lead us in the production of gold. Only seven or eight years ago we
stood eleventh on the list of producers of this metal Judging from
this alone, we find that we are making good progress.

Then again Canada is unrivalled as a producer of that widely used
mineral, asbestos. )

‘This Dominion is one of the two countries which are practialy
the only producers of nickel.

In the production of another mineral, mica, which is of great im-
portance in this age of electricity, Canada is one of the three chicf pro-
ducers.

‘There are also other inorganic or mineral materials, in which as
regards value of output or cheapness of production, Canada compares
favorably with any other country. But 1 must not dwell on these.

We hear a great deal about what our country is doing in the pro
duction of agricultural and dairy matesials, and about our timber and
fisheries in comparison with those of the rest of the world. Weae
glad to know that our cattle were adjudged to be the best on the txo
continents at the recent all-American exhibition held at Buffalo  Qu
horses are said to be among the bast.  Our timber is said to be unsu:
passed as to quality and quantity, and our fisheries are acknowledzod
to be equal to those possessed by any country.  We hear ltttle, hox.
ever, of our relative standing among the nations as a producer
mineral products. The reason for this is, I suppose, owing to the fict
that mining men are proverbially modest and are not so much givento
advertising themselves as some other classes of their fellow citizens:

I think, however, it will be scen from the statements I have madecon
cerning the place our country occupies as regards its mineral producy,
that mining men are doing as much for this Canada of ours in com
parison to their numbers as any other class of her citizers.

Eastern Ontario is not only a region in which a great variety of
mining operations are being carried on, but the region to which the
name applics is unique in respect to one or two industries inall Ameria
and almost in the world. )

In the account of these industries I shall refer briefly to the
character of the deposits now being worked, as well as to the products
obtained. 1n conclusion 1 shall mention the uses made of some of
these products.

NICKEL AND COPPER.

Beginning at the western edge, the boundary between the distsicts
of Nipissing and Algoma, of the region under review, we have the Sud-
bury nickel mines. These deposits, which have been worked during
the last twelve or fourteen years, have been frequently described. The
ore consists ¢ssentially of phyrrhotite and chalcopyrite, in somewhat
irregularly formed deposits associated with basic rocks which are
typically hypersthene gabbro. The ore bodies lie at or near the con-
tact of this rock with granite. It has generally been claimed that the
ore hodies are of igneous origin., 7.¢, that the phyrrhotite and chalco-
pyrite have separated from a molten mass of rock as it began to cool,
and were deposited at or near the contact of the granite. This theory
of origin is based largely on hypothesis. It is based on the supposition
that the granite in contact with the gabbro in which the ore bodiesocewr
is older in age than the gabbro. This doesnot seem to have been proved.
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‘The writer’s observations lead him to believe that the granitein contact
with the gabbro is icver the older of the two rocks. In many cases
B the granite is clearly younger than the gabbro. That the ore bodies
have been the scene of some secondary action is evident from the fact
that veins of pyrite and galena are occasionally found running thirough
® he massive pyrrhotite and chalcopyrite.  If all the granite in associa-
tion with the gabbro is the younger of the twn rocks, or even of the
same age as the gabbro, the ore bodies must be considered to be essen-
tially of secondary and not wholly of igneous or primary origin. Inallthe
g other districts in our Archrean with which I am acquainted thegranites
are usually younger than the older of the diorites and gabbros.

In addition to the chalcopyrite and pyrrhotite, which are the.more
¥ important minerals in the nickel deposits, other nickel-bearing minerals,
such as pentlandite, gersdorfitte, and niccolite are at times met with.
Some amounts, frequently merely traces, of gold and platinum, are
found in the ore. On the waste heaps copper pyrites is seen to be
morz plentiful in the rock than phyrrhotite, the latter mineral making
up the greater part of the more massive -deposits. ‘The analyses of a
¢ number of samples, from one property in each of five different town-
ships in the nickel belt, were found to average nickel 2.48 per cent, and
copper 0.86 per cent. -Many of the deposits, however, run considerably
higher than this in metallic contents.

Bessemer matteé produced from some of these Sudbury ores was
found to have the following composition :—

sulphur. Moreover, there is another object in not driving the sulphur
into the air in such cases. It is a nuisance to the inhabitants, as it
pollutes the air they breathe and destroys the vegetation over a con-
_siderable arca, giving the country in the course of time so desolate an
appearance that its effects are well compared to those produced by a
recent lava flow, not a blade of vegetation to be seen.

In hand specimens the Sudbury ore is difficult to distinguish from
those of some of the Rossland, British Columbia, ores. In one case
the ore is valuable as a source of nickel and copper, while in the other
gold and copper are the metals sought for. 1If a Sudbury prospector
had been the first to discover the Rossland deposits, he would likely
have been keenly disappointed if on analysis no nickel was found in
them.

Other deposits of pyrrhotite occur in the more eastern part of the
Province, but they are associated with rocks of a different character
from those of Sudbury, and contain no commercial amounts of nickel.
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Proceeding eastward from Sudbury iron ores are met with in
the district bounding Lake T'emagami on the east and west. These
ores have had very little work done on them up to the present, but
judging both from the wide extent of country over which the iron-
bearing rocks are found, and also from theic character, the district
should contain deposits of value. The iron-bearing formation here, 1
may say, is similar to that of the great mining districts of Michigan
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; *Copper.. .....ool ieeiiiiiinlll per cent 43.36 and Minnesota, the ore being associated with jasper and related
% ;\r:;t‘el """""""""""" . "I’;:r‘:z:‘ 32?2 material. During the coming summer, the Ontario government is to
R SUIPHUE «ene v et e cetaeaaanneen per cent ,3}: begin building a railway through the Temagami district. This will
;’ﬁ; ; Silver. oot e per ton, 7 aunces greatly facilitate the prospecting of the iron ranges.

5 (;:’l‘_i """"""""" - -per tom, 0.1 10 0.2 ounces In the more southern and eastern parts of the region under review
i Platinum.... ... cooieeiaaiaa., per ton, 0.5 ounce . . . :

% . . . iron ore deposits are found over a large territory.  These ores occur in

2 Ihe deposits are found at different points over a strip or belt of - geposiss of different character from those just referred to, and have

country which is somewhat.lenticular in form, its greatest diameter,
from S.\V. to N.E,, being 50 to 60 miles in length, and its bruadth in
its widest part being something like 25 miles.

I
az

been worked at different times. In a paper published in last year's
proceedings of this Institute I gave an account of the iron ore fields of
the Province, and it is not necessary for me to review the matter
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‘There is considerable demand ir the Province for iron pyrites as
a source of sulphur, but up to the present no method has been adopted
for utilizing the sulphur contained in these copper-nickel ores. It may
be of interest to see what the value of the sulphur roasted off these ores
would be if it could be saved. Let us say that 1200 tons of ore are
toasted on the average in the district daily. Pure pyrrhotite contains
, about 38 per cent in sulphur, but let us assume that the ore averages
only 25 per cent. The sulphnr contained in the 1200 tons of ore
would amount to 300 tons.

' Since it takes about eight tons of ore to produce one ton of miatte,
the 1200 tons of ore will represent 150 of matte. Following the
g analysis just quoted, let us say that the matte contains 14 percent
® sulphur, or the 1350 tons of matte contain 21 tons of sulphur. Deduct
Bt this 21 tons from the 300 tons, and we find that 279 tons of sulphur,
¥ aprroximately, are driven off from the ore on the soast heaps and in
# the smclters daily.

‘- Iron pyrites, containing 50 per ceat. sulphur, sells at about $3.00
& rerton. Or one ton of sulphur, contained in two tons of iron pyrites,
&g is worth $10.00.  On this basis the 279 tons of sulphurin the pyrrhotite
3 wonld he worth $2790 if it could be saved, or the 300 tons, the amount
of sulphur contained in the 1,200 tons of ore, would be worth $3c00.
& While the percentages made use of in this calculation are only
_.L approximatcly correct, they will serve to show roughly the amount of
@ sulphus which i~ 105

) ¥ course the same loss of sulphuf takes place at other metallurgi-
gl works in different parts of the world. It would scem, however,
g thit there is a good field for experiment here with a view to saving the

—

#Min. Ind., Vol. III, p. 460, and Bur. Min. Ont.; Vol. IX, p. 21S.

further here
GOLD.

Eastern Ontario produces one other metal, gold, in addition to
the three to which reference has been made

The \Wahnapitae district, which lics to the cast of Sudbury, has
attracted much attention as a gold field. A\ few years ago a number
of deposits were opened vp and some very rich ore was prbduccd.
Systematic work has been donc on one property during the last year
with very satisfactory results.

The placers along the Vermilio river, in the region to the north-
ward of Lake Wahnapitae, judging from official reports which have
been made on them to the government, scem to be worthy of more
attention than has been given to them.§  The region in which these
placers are situated is difficult of access, and mining operations have
thus been impeded, as they appear to be suitable for working only by
large plants, and are not ““poor man’s diggings.” During last summer
work was done, I believe, by one company.

The only part of Eastern Ontario, however, in whick gold is being
produced is what is generally called the Hastings district. A strip of
country in this district stretches from the eastern edge of Peterborough
county in a direction north of east across the northern part of the
counties of Hastings, Lennox and Addington, and Frontenac. His-
torically the district is interesting on account of the fact that through
it attention was first directed to the Province as a gold territory. Morals
of a mining nature may also he drawn from its history in connection

#Irop Ore Fields of Ontaric, also Iron Ores of Nipissing, Vol. X, Bur.
Mines Ont.

{Reports Ont. Bur. Mirzs, Vol. VII, pp. 256 to 259, and Vol. X pp.
151 to 159



118

THE CANADIAN MINING REVIEW,

with the various schemes and attempts which have been made to pro-
duce the precious metal. It probably would have been much better
for the Province if the precious metal had escaped observation for
20 or 25 years after its discovery was made, when mining methods
were better understood and we had a population which had had exper-
ience in other ficlds.

In addition 1o glacial and recent deposits, there are four important
types of rocks in connection with this gold belt. These are Silurian
limestone, which overlies the Archrean uncomformably, being deposited
on the eroded surface of the latter, together with granite, diorite, and
crystalline limestone. The latter rock frequently possesses a highly
schistose structure, and is spoken of as calc schist. Under the name
diorite are grouped a variety of massive and schistose representatives.

The granite is the youngest of the crystalline or Archz an series,
and is found cutting through both the diorite and the crystalline lime-
stone.  Of the latter two rocks the diorite in the eastern part of the
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The lower part of this Map shows the location of the Eastern Ontario gold belt
which tuns nosth of cast from the Township of Belmont, in Peterborouglh County,
across the Couatics of Hastings, Lennox and Addington, and Frontenac.

Map by W. G. Miler, 1598.

belt is the younger, as dikes of it penctrate the limestone.  Along the
wesiern portion of the belt the relations are not quite so clear, although
it would 2ppear that the same relation holds. It is possible, however,
that somc members of the diorite series are of different age from the
others.

. The 2old deposits are in most cases associated with the diorite,
and frequently occur near the contact of this rock with the granite.
\When occurring at or near the contact the ore is essentially composed

of mispickel and quartz. A few deposits in the castern part of the belt

arc found at or near the contact of diorite with crystalline lime-
stone, and are also high in mispickel.

The Belmont mine, which

is situated well within a diorite area, contains pyrite in place «f mi
pickel.

The ore bodies situaied near the contact of diorite and sraniy
are evidently of later age than the younger of these rocks, as they ay
across both of them. The cavities in which the deposits ar found
appear to have originated first as narrow cracks through the shimkag
of the granite mass on cooling, and to have been afterwards enlarge
through tue agency of water.

The Belmont mine, in the township of the same name, which hy
been in operation some years, has a recently erected 3o-stamp null ang
a cyanide plant for the treatment of concentrates. ‘The Deloro e ¥
Marmora township, is running a 2o-stamp mill, and has a brome §
uyanide plant for the treatment of its concentrates. “This plam ag
the method of treating the ores, were d2scribed in two papers i ag
year's transactions of this Institute, and need not be further reterredy
here.* The Atlas Gold and Arsenic Company have a 1o-stamp m:]
and are working properties adjacent to the Delorc and, others moz
distant.

Details concerning the development work done at these mines, and
the character of their plants, will be found in recent publications.§

ARSENIC.

The Deloro mine, in the township of Marmora, Hastings Couns,
is unique in being the only mine in Canada which is a producz
of arsenic. The arsenic occurs in the mispickel, and is assocrated
with gold, as already stated. About So tons of white arsemic ¢
arsenious acid are produced monthly by this mine, and by far 22
greater part of the product is shipped to the United States.

‘The arsenic plant presents an interesting sight to the visitor. s
looking at the piles of the innocent appearing white powder one @
hardly realise that it is anything but wheat flour.

Many of the workmen in the plant have their faces painted sy
ferric oxide, which acts as an antidote to the poisonous fumes. W
I first visited the mill, 1 wondered why the manager showed suchi
preference for birth-marked men or where he succeeded in gettnz o
many of them. Tt did not strike me at first that the coloring o! thz
faces was artificial.

There are a number of other important mispickel properties 12
district, among which a:. those controlled by Mr. W. A. Hungerios?
and associates and others in the vicinity of Deloro, and thoss belonz
ing to Mr. Joseph James. The latter are situated near the villaged
Actinolite. )

‘The arsenic industry is only in its infancy in this district. Unéz

favourable conditions it should be developed to such an extent thatii2 53

American market will be controlled by this Province, and an importaz:
foreign trade in other parts of the world should be secured. The éx B3

trict is casy of access to the chief markets for arsenic in the Unied g2

States, and is well situated as regards European trade.

Some of the numerous uses made of the compounds of arsecx

will be referred to towards the end of this paper.
PVRITE

Iron pyrites has been mined quite cextensively during the pa
year, in the vicinity of Bannockburn station, on the Central O=
tario Railway, in Madoc township. The work is carried on by =
open cut.  The associated rock is of a talcose nature, but the ore b
which has a considerable width, is pretty free from intermixed rock
matter.

The deposit was first worked as a bog ore, the pyrites beigce .o%

composed at the surface. A short distance down, however, the # ot
was found to pass into pyrite.

* * The Treatment of Auriferous Mispickel Ores,’* by Messrs. P. Kuke
gaard and Sidoey B. Wright. Vol. IV Canadian Mining Institute. E
4 Reports Ont. Bur. Mines.
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No doubt thiere are many other workable deposits of this mineral
in the Province. - As, however, the mineral tends to weather wmore
rapdly than the surroundiny rocks, the deposits often occur in low
ground and thus escape observation.

CORUNDUM.

Eastern Ontario is the largest producer of pure corun-
dum in the world, and possesses what there is every reason to
believe are the largest known deposits of this mineral. Before the
opening of these mines it was impossible to buy corundum n any
quantity on the market, although streauous attempts had been made
to obtain a supply in different countries. At the present tume, I am
told, Ontario corundum is alone used by Canadian manufacturers of
abrasive goods, and a large market is being found for it in the United
States. It is also gradually being introduced into Europe.

The only plant so far erected in the Province for the concentra-
tion of conundrum is lucated in the township of Raglan, Renfrew
County, the product being shipped vie Barry's Bay, a station on the
Canada Atlantic railway.

Corundum is found in the district as a constituent of igneous
1ocks which embrace the ordinary varicties of syenite, together with
syenite pegmatite, nepheline syenite, and anorthosite.  The localities
in which the mineral occurs, together with details concerning its modes
of occurrence, will be found in different reports published by the
Provincial and Dominion Governments.*  An account of the process
employed in milling and concentrating the mineral is given in a paper
by another writer presented at this meeting of the Institute.

MiCa.

The south-castein part of Ontario, together with some of
the adjacent territory of Quebec, is well known as one of the world’s
chief producers of mica. It may be well to contradict a statement
here. which I recently saw in a text-book on cconomic geology, to the
effect that all the mica of ~ommierce is the variety known as muscovite.
‘This mica is the product of the mines of India and North Carolina and
some other countries, but the variety produced in Ontario and Quebec
is phlogopite. On account of its color our mica is known in the trade
as amber mica. It is claimed to be softer and better adapted to
clectrical purposes than muscovite.  The clear white color of much of
the latter, however, makes it a more suitable material for decorative
puryoses, such as for use in stove fronts, than the ambter mica. The
demand for the minenl in clectrical warks is, however, by far the more
important.

Amber mica i3 found in irregular shaped deposits associated with
alrite, pyTovene, apatite, and other minerals, some of which occur in
very large crystals.  These deposits are of secondary or aqueous origin,
while white mica and other varieties of muscovite are obtrined from
dikes of pegmatite or coarse grained granite, whichare of aquec-igneous
origin. Years ago, when phosphate or apatite was much sought afterin the
Province, the mica found associated with it was considered of little
value, and much of it was thrown in the waste rock heaps.  This was,
of course, before the great clectrical development which has taken
place during the last few years. Recently many of these dumps have
been worked over, and the mica has been carcfully sorted out.  During
recent years, since the fall in the price of phosphate, the most of what
litle of this material has been produced is a by-product of the mica
mines.

At the present time two very important mica mines are in opera-
tion u Frentenac County. One of these, operated by the Messrs.
Ke: and associates, of Kingston, is known as the Kent mine. The
other is generally known as the Lacey ming, since the deposit now being
weok~1is not many feet distant from this mine, which was operated 2

—

* Reports Geol. Survey, and Vols. VII and VIII Bur. Mines, Ont.
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number of years, and was one of the greatest producers ever worked in
Canada. The amount of mica in sight in the mine at the present time
is said to be greater than any ever before uncovered in the country.
Crystals of mica of very large size are obtained. In the old workings
crystals six feet in diameter were met witl.  This mine is situated a
few miles from Sydenham village.

‘I'he product from the Kent mine is shipped to Kingston, where
itis prepared for the market. ‘This company is reported to have lately
begun to utilize the small pieces or scrap mica produced in their works.
‘The scrap is split up into thin layers, and these are cemented together into
large sheets which are said to answer well for use in connection with
some parts of electrical machines where heat and friction are not great.

Another important use for scrap mica is in the manufacture of
coverings for boilers. This invention was patented by some residents
of Canada a few years ago. That it is of much commercial importance
is seen from the fact that the company manufacturing the covering
were given the highest award obtainable, a gold medal, at the recent
Pan-American exhibition. India is said to produce one-half of the
world’s supply, and Canada and the United States about one-quarter
each. The United States coasumes more than one half, including all
its own, the n.ost of the Canadian, and a large fraction of that of India,

-
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Concentration Plart of the Canada Corendum Co., Kaglan Township, Ont.

the amount of Canadian and Indian mica imported cach being about
equal to the home product. “T'he remaining Indian mica goes alwost
all to England, and is there partially re-shipped to Germany and France,
the only other users of conscquence.

TALC

Eastern Ontario has, I believe, the only tale deposit in Canada
which has been a producer.  Within the last year or two this niineral
has been mined in tne vicinity of the village of Madoc, and a consider-
able quantity of it has been shipped to the United States.  The quality
of the material has been reported to be good and the deposit appears
to be of large size, little waste material being produced in mining.
The deposit is associated with crystalline limestone.

GRAPHITE.

As long ago as the Centennial Exnibition of 1876 the Province of
Qucbec made a good display of graphite and articles produced from
this mineral. But for some rcason, probably owing chiefly to trade
prejudices, Canada was not able for many years afterwards to develop
a graphite industry of any importance. Within the last three or four
years, however, a graphite deposit of large size has been developed in
Renfrew county, 2 few miles from Calabogic station. Up to the
present time the mineral has been marketed only in the crude state.
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That the mineral is of high quality is evident from the fact that asmuch
as five dollars per ton is said to have been paid for drawing it from the
mine to the railway station in summer. Nothing but a substance of
the tirst grade would stand such an initial expense in competition with
that of ulder mines in other countries. A large plant for refining the
mineral is now being etected at the mine, and the property will be
worked under much more favorable conditions.
FELDSPAR.

This is the youngest and hence may be called the baby mining
industry of Eastern Ontario. Some 4,000 tons of feldspar were mined
last winter, a short time after the deposit was opened up.  ‘This quan-
tity was all sold in the United States during the season of lake naviga.
tion. At the present time the owners are engaged in mining some
7,000 tons to fill contracts that have been made, and expect that within
the next few months they will have sold double this amount.

Attempts have been made over and over again to develop a feld-
spar industry in Ontario, but without success till last year. Stuccess
would not have been achieved even now had the problem not oeen in
the hands of thoroughly trained business men.  The item of freight is
a very important one, as the margin of profit is not large in any case.

Considerable difficulty was met with in tr).'ing to market the
material, owing to the fact that many of the large users of teldspar were
found to be working deposits of their own and tried to discourage the
mining of the mineral in this country.

The deposit which is now being worked in Ontario is situated
near Bedford station, on the Kingston and Pembroke railway, and is of
very large size. ‘The feldspar occurs in large masses remarkably free
from quartz and other minerals. That it is of a superior quality is evi-
dent from the fact that orders have been received from some of the
largest pottery companies in the United States, now that they have
found that other companics are using the Ontario material and that it
cannot be kept out of the market.

The same difficulties in gaining a market in Great Britain have
been met with as were encountered in the United States, but it is
believed that in the near future an important trade will be established
with the United Kingdom.

The following are analyses of specimens from different parnts of the
depuosit :—

(n (2)

S$iQ0;........ feree aeaeea . 65.40  G6.23
ALOy ......... e e 18.50 13.57
Fe; O ...l ... e e eeraeees Trace  Trace
0 T 0 ceens 0.3:
MgO...... e e e . cene cene
N L 13.9 12.09
Na,O. o i 1.95 3.7
Loss .. .. ........... ceee . o.Go
1c0.85 100.51

ACTINOLITE.

While feldspar may be called the newest of the mining industiies
of Eastern Ontario, the mining and grinding of actinolitc can be put
down as the oldest, since this industry has been going on continuously
since 1883. Of course in making this statement 1 lcave out of con-
sideration the production »of lime and other materials which are pro-
duced in small amounts in numerous places for local consumption.
Moreover, 1 refer only to those substances which are derived from de-
posits in crystalline rocks.

At what is now the village of Actinolite, formesly Bridgewater, in
Hastings County, actinolite, together with other minerals, is mined and
ground for usc as a roofing material. During the last twenty years
large quantities of it have been shipped to the United States, and the
composition made of it has been used on some of the largest buildings
in Chicago and other leading cities.

CEMENT.

Another industry of a mineral character and of great and growing
importance in building operations and engineering works is that of
Portland cement. ‘T'en years ago this industry was in its infancy, and
there were strong prejudices against the use of material of domestic pro.
duction. During the last two or three yearsa number of large factorics
have been erected. The cement produced in the Province is now
known to be of as pgood quality as is to be obtained anywhere.

As, however, the materials used in the production of cement are
not derived directly from our crystalline rocks, I shall not refer further
to it, it being necessary, in order to keep this paper within reasonable
limits, to restrict it to substances produced in areas underlain by our
older or Archxan system. For the same reason 1 shall pass over our
clay industry, which is destined to become a very important one, and
has up to the present been comparatively neglected. Most of our
huilding stones also come from our newer rocks.

Then there are the important mineral industries, petroleum, natural
gas, salt, and others, to which time will not permit of more than a
mere reference.

1 think, however, that I have shown that Eastern Ontario has as
great a variety of mining industries as probably any other area of the
earth’s surface of equal extent, although I have omitted reference 1o
some of the least important industries.

1 have not referred to the uses of the minerals which I have men-
tioned, wsth the exception of one or two. In concluding I may be
permitted to notice them briefly.

The metal nickel, the production of which has probably made the
Province more widely known than that_of any other substance, has
many uses. It may be called the metal of defence, since it is being
adopted so rapidly as a constituent of steel for use in armour plaic by
the navies of the world.  As a constituent of steel required for ordinary
purposes it has a wide ficld of usefulness. Then there are is
uses in plating and in coinage. It seems to me that since Canadais
such an important producer of the metal we should have a distinc
tively nickel coin.

It is nccessary for me to refer but briefly to the uses of copyer,
whch our Province produces along with nickel and from other deposits.
In pre-histor:c times, hefore the advent of the iron age, copper was the
metal chiefly used in the production of tools and anticles of every-day
use. In later ages it occupied a much less important place in the in-
dustries than iron.  In recent years, however, as in the carly ages of
human history, copper has become an indispensable metal. In our
present state of development we could not do without iron, and the
same may almost be said concerning copper.  We are now in whatis
sometimes called the age of electricity, and if our supplies of copper
were suddenly cut off we can hardly conceive of the state we would be
left in, at least until some substitute were found for the metal.

Of the other metal to which I have referted in this paper, it may
be said that it has apparently been the metal most cagerly sought afier
by the race of man throughout all ages, alike by barbarians and those
in higher states of civilization. Much has been written of its uses and
abuses. However, I think it can be said that, with all the i} usesto
which it has been put, it has proved a greater factor in bringing alwout
the settlement of waste places and in promoting civilization than any
other substance, organic or inorganic.  Gold-bearing deposits have
been the lodestone which attracted population to the wildemesses of
Western America, Australia, and Africa during the century just clo-ed.
In spite of all endeavors of statesmen and the often quoted missionasies
these vast regions would even now have had very sparse populations ::ad
it not been for the greut promoters of civilization, the men with the pck
and shovel in search of gold.

The manufacture of sulphuric acid, which is used in the produc
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tion of mkny substances, makes a steady demand for iron pyrites, and
I have shown that Eastern Ontario is now a producer of this mineral.

‘I'he Uses of white arsenic or arsenious oxide, of which Hastings
County is becoming so important a producer, ate numerous. It is the
base of different paints, and is also a constituent of certain varieties of
glass. Inagriculture it isused extensively asan insectide.  Inmedicine
it also finds important application. There is reason to believe that in
the future the demand for the material will greatly increase, especially
in connection with agriculture. '

lust a few words as to the uses of the non-metallic products of
LEasiern Ontario to which 1 have referred.

I have stated that we are the greatest producers of pure corundum.
‘I'his mineral is of great importance in the arts, as it is used in grinding
into shape and polishing various parts of machinery of all kinds. At
times it is used in the loose or granular form, but most frequently the
grains are cemented together in the form of wheels. Some of these
wheels can be used only in the dry state, while others-are used with
water. In the former the binding material is usually soluble glass,
while in the latter it is some material which has been fused by subject-
ingit to a high temperature.

‘The consumption of mica has greatly increased during late years.
‘I'his is owing to the fact that the mineral is used very extensively at
the present timie as an insulator in electrical machines. In addition to
this use there is also more or less demand for it in the stove and lamp
irade.  Mica flour, or as it is commonly called, ground mica, has also
recently become an important article of commerce. In this form it is
used for coating wall papers, to which it gives a Ubrilliant and lasting
lustre.  Only scrap or refuse mica is used for grinding. This use of
scrap, together with its use in the production of large sheets by cement-
ing flakes together, has made a demand for this material, which was
formerly 2 wasie product.

Talg, in the form of flour, is an important substance in the paper
industry. It is used as a filler or to give body to paper.

Graphite is used as a refractory material in furnace linings and in
crucibles. It is, moreover, a constituent of stove polish, and in addi-
tion to other uses, there is a growing trade in paints whose chief con-
stituent is graphite.

Of the many kinds of feldspar the chief one used in the arts is the
poiash variety or orthociase. It is usually a light pink in color, and
{forms the chicf constituent of the glaze in pottery and in the body of
difierent kinds of so called carthenware.

Actinolite, as already stated, finds a considerable application as a
roofing material.

Of the uses of building materials, cement, clay, and stone, it is not
necesary to refer.

The uses of other mineral substances, such as salt, petroleum, and
natural gas, of which the southern part of the Province is an important
producer, do not need to be mentioned.
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Before concluding this paper it may be well, in order to show the
B sanding Ontario has amor « other American countries as a producer
of minenals, to refer to the awards she received on her mineral exhibit
at the recent all American exhibition held at Guffalo.  These awards
were pactically all given in connection with exhibits composed of
minerals ard mineral products from the castern part of the Province,
% the region to which this paper relates.

The following is a press account which appeared shortly after the
awards were made:

*The official list of awards obtained by the Ontario mineral ex-
hibit, made by the Bureau of Mines at the Pan-American Exposition,
* shows that the exhibit was not surpassed by any in the Mines
% Building, if, indeed, there were any which equalled it. Three gold
medals, the highest honor conferred at the Exposition, were awarded

- - — - e e e ——————

the exhibit, while, with the cxception of Mexico, which also received
three, and Chili, which got two, no other State, foreign country, or
individual obtained more than one.

“Qne nt the gold medals was for the excellence of the exhibit as a
whole, viewed as a collection of “the economic ores and minerals,
maps, and photographs illustrative of the mineral resources of Ontario,”
and one was for the “ installation ” of the exhibit, a term which includes
the general plan and arrangement of the exhibii, the cffectiveness of the
display, and the decorations, The Ontario exhibit was the only one in
the Mines Building to receive this award, notwithstanding that equally
elaborate and much more expensive schemes of installation were
adopted by several other of the exhibiting States and countrices. Mary-
Jand was the only State of the Union to be adjudged a gold medal for

Concentration and Refining Plant in coursc of crection at the
filack Doaald Graphite Mine, near Calabogic.

a similar collection of economic minerals, the remaining exhibitors who
shared the honor being the Governments of Bolivia, Brazil, Chili, and
Mexico. The third gold medal granted in the Ontario section was to
the Mica Boiler Covering Company, of Toronto and Montrea), on
their mica covering to prevent the radiation of heat from boilers and
steam pipes. The judges made the awards after a scrutiny of the
results of the tests of mica forthis purpose in comparison with magnesia
and asbestos.

¢ The next highest form of award was the silver medal, and of
these no less than seven fell to the lot of Ontario, one to the Bureau
of Mines itself, and the others to individual companies, whose displays
formed part of the collection. The very interesting and complete
assemblage of gold aund arsenic ores and products made by the
Canadian Gold Fields, Limited, of Decloro, Hastiags County, was
unique of its kind in the building, and was very properly granted a
silver medal. The magnificent collection of copper-nickel ores and
products shown by the Bureau of Mines, 10 which the Canadian
Copper Company and the Orford Copper Company were the chief
contributors-—and which was probably the most imposing exhibit of
the kind ever made, some of the specimens of ore weighing as much as
five tons—also won the silver medal. The Orford Copper Company’s
exhibits of refined nickel and copper from Sudbury matte, as well as
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nickel goods and nickel-steel, were very instructive, and the whole
display was well calculated to draw attention to the nickel resources
of Ontario. Other silver medals were awarded to the Canadian
Corundum Company for a comprehensive display of corundum ores
and products, which well set out in its wealth of material the abun-
dance of the newly opened stores of this useful substance possessed
by the Province; to the Hamilton Steel and Iron Company for iron
and steel shapes, angles, bars, etc.,, with iron ores; to the Lake
Superior Power Company, Sault St. Marie, for pig iron, ores, charts,
and an clectrically illuminated and very effective map of Northern
Ontario; to the Milton Pressed Brick and Terra Cotta Company,
Milton, for an exhibit of pressed brick and terra cotta, which took the
form of an arch specially designéd and manufactured, forming part of
the scheme of installation; and to the Ontario Graphite Company, of
Ottawa, for the handsome exhibit of graphite, comprising blocks of
unusually large size, and forming the shaft on which rested the
emblematic statue of Canada, made by Mr. J. L. Banks, of Toronto,
the centre round which the whole Ontario collection was grouped.

“ Of bronze medals, the next highest form of award, six fell to
Ontario’s lot. One of these went to the Nickel-Copper Company, of
Hamilton, for an exhibit of ores and products illustrative of the
various operations in the reduction of nickel and copper by the Frasch
process, an interesting and significant display ; one to the Bureau of
Mines, for an exhibit of raw mica, including muscovite, phlogopite,
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Faulted Corundum Crysial in Felspar.—Craig Mine, Raglan Township, Ont.

and biotite; one tothe Imperial Oil Company, of Sarnia, for a dis-
play of Ontario petroleum and its products; a fourth to the Peat
Development Syndicate, Toronto, for an exhibit of peat and its pro-
ducts, drawing attention to an industry which promises to become one
of great importance to Ontario in the near future; a fifth to the
Stewart Granite works, of Hamilton, for carved and polished syenite,
a handsome block from a quarry ncar Gananoque; and a sixth to the
Caledonia Springs Natural Mineral Water Company, for mineral
waters,

“ On the honorable mention list were five of the exhibitors in the
Ontario section. Dr. R. A. Pyne, M.P.P., Toronto, received this
award for graphite and products, the output of a mine near Oliver’s
Ferry, on the Rideau Canal; James Richardson a~d Son, Kingston,

—

for feispar, thown in immense blocks of fine quality ; the Cruwa
Corundum Company, of Toronto, for corundum ores , the Queenston
Quarry Company, St David’s, for cut limestone blocks for builng
purposes ; and the Canada Iron Furnace Company, of Midland. for
iron ores and pig iron,

“ In addition to full recognition of the merits of the Ontario col.
lection as’a whole, the awards received covered almost every miucral
product of importance in the display. Gold, arsenic, nickel (two
awards), copper, iron, incleding ores and manufactures (three awards),
corundum (two awards), pressed brick and terra cotta, graphite (two
awards), mica (two awards), petroleum, peat, building stones (two
awards), felspar, and mineral witer were singled out for awards of
varying degree. In all, three gold medals, seven silver medals, ux
bronze medals, and five honorable mentions were adjudged the ex.
hibit, a total of twenty-one awards. Owing to the method of making
and announcing the awards, it is hardly possible to institute com.
parisons with other exhibits, but an inspection of the list leads to the
conclusion that Ontario has done very well indeed. Certainly no
State of the Union fared betuter and probably none as well. “There
was no Canadian representative on the Board of Commissioners who
made the awards.”

Hoisting and Haulage in Mining Operations.—A Descrip-
tion of the Plant on the Le Roi Mine, Rossland B.C.

By BErRNARD MacDoNaLp, M.E., Rossland, B.C.

™ Progress in everything is marked by continual change and con
tinual growth. Vhatever survives the present must change or grow to
mect the demands of the future. What was the nearest approach to
perfection in the economic arts and sciences a few yeaas ago 1» antt-
quated today. The truth of these aphorisms is nowhere more clearly
demonstrated than the progress made in the art of mining, especially
in more recent years
In the early history of mining on this continent, during the 16th
and t7th centuries, when the Spaniards were skimming the cream of
the phenomenal deposits of silver ores found in Mexico and South
America, the Indian peons, climbing notched poles, carried the ore
out of the mineson their backs. From the mouth of the mines, dunkey
pack trains carried it to the reduction works, more or less distant. Ii

water was encountered in the workings, it was filled into leather bags
and dragged to the surface by mules or horses. The Indians and the

donkeys, inoving slowly with loads of from 50 to 200 pounds, and the
mules and horses hoisting the sacked water, constituted the huisting
and haulage system used in the mining operations of those days.

While the ores were rich, near the surface, and the mines were
comparatively dry, these methods served very well, that is, the mines
operated in this way left a margii: of profit for the Spanish owne; and
2 living for his peons. But when the ores became poorer, or the mines
were exhaustec to even inconsiderable depths, or water was encountered,
the limit of profitable operations was reached and the mines were
abandoned. Thus, human and animal labor, unaided by mechanical
appliances, reached their limitation, to use the Western phrase, * very
early in the game.”

From this time, history shows that the limitations of successfcl
mining have widened continually as progress has been made in the
perfection and adaptability of machinery suitable for the work done
by manual or animal labor. It may now be asserted that the economits
effected by the use of machinery in mining operations are more prom-
inent in the work of hoisting and haulage than in that of any othe
department. And although itis true that special mechanical appliances
have invaded all departments of mining, it must be admitted that
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heisting and haulage, on account of this prominence, are entitled to
distinction as the mechanical department.

Of course, the introduction of machinery in mining, as in other
¥ pranches of industry, presumes the certainty of abundance of work,
suitability for the work, and proper inswallation. Without these pre-
requisies, no installation would be warranted, or the results profitable.
§ Nor does the fact that occasionally it is good business to install auxil-
§ iary units of machinery in a large plant to stand guard, as it were, in
like manner as insurance is placed, alter this as a general rule,

‘The economic results obtained from the modern hoisting and
& haulage plant erected on the Le Roi under the design and supervision
of the writer, goes to corroborate what has been said, and as this plant
% has many novel features, both of design and application, it is hoped
& (hat a description of it and the economies affected by its operation will
§ prove interesting.  In this descriptior} which follows, many incidental
d circumstances, apparently extraneous to the subject matter proper of
& this paper, will have to be narrated, in order to give a comprehensive

§ grasp of the econoinic exigencies which created the necessity for this

8 plant. Itis also hoped that such extraneous matter will not be unin-
2 teresting, inasmuch as it constitutes a chapter in the history of one of
2% (jie most prominent mines in this province, and deals with many of the
peculiar conditicns which are, to a more or less degree, characteristic
P9 of all mining enterprises.
Iistorical—The Le Roi was located in the summer of 1890, and
% in November of the same yearit was bonded to a syndicate of Spokane
business men. This- syndicate completed the purchase of the mine,
% and on the 23rd June, 1891, conveycd it to the Le Roi Mining Com-
2 pany, which they organized for the purpose of operating the mine.

% Under the auspices of this company the mine was developed into a
2% paying property, and the company realized from its operations $973,-
% 000.00 in dividends before selling it in 18¢8.
8 The ore which yielded these dividends was extracted from work-
; ings comparatively near the surface, where, owing to the concentrating
&8 a2ction of meteoric agencies, the values, originally existing in the entire
§ vein, were concentrated into a streak of varying width. The ore mined
was sold to custom smelters, which made a direct charge of $11.00
E2% per ton for freight and treatment, besides making certain deductions

¥ from the metal values, which amounted to approximately $5 00 per
%5 ton.  Thus, the aggregate of the direct and indirect smeiting charges
was $16.00 per ton.
But as depth was attained on the vein, it was found that the val.
$ ues were becoming more uniformly disseminated throughout the great
# width of vein matter, instead of being, as near the surface, concentrated
g into a comparatively narrow streak.

Thus, as the work of mining progressed in depth, the ore became
100 low-grade to stand the cost of freight and treatment formerly paid
to the smelters and leave a satisfactory margin of profit.

This change in the character of the ore induced the company to
bulld its own smelter, so that the profit of smelting the ore might be
E added to that of mining it.

: A favorable site was selected at Northport, in the State of Wash-
ES2 ington, and a smelting plant of the capacity of 250 tons per day was
2 built there in the fall of 1897.
i In this enterprise the company associated with it to the extent of
98 one-quarter interest, Mr. James Breen, a man of extensive experience
Y in copper smelting.  Mr. Breen's ownership of this interest made it
| necessary to operate the mine and smelter as separate concerns.

The smelter was operated under terms of an agreement made
between Breenand the Le Roi Mining Company, which provided that
% 2li the ores produced by the Le Roi mine for a period of five years
R should be s0ld to the smelter on the following terms:—The gross val-
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ues of the metals contained in the ore was to be paid for at New York
market quotations, less $8.75 per ton as direct charge for freight and
treatment, and certain specified deductions fromthe gross metal values
in the ore, which amounted to $s5.00 per ton additional. Thus the
total charges, direct and indirect, for sinelting the ore at the Northport
smelter, amounted to $13.75 per ton, a reduction of $2.25 per ton
under the price charged by outside smelters. This contract was, never-
thieless, very profitable for the smelter, t..c profits earned being distrib-
uted, three-quarters to the company and one-quarter to Breen.

About this time the president of the Le Roi Mining Company
(Col. I. N. Peyton) went to London for the purpose of selling the
mining and smelting property of the company. The negotiations
which Col. Peyton began, finally resulted in the purchase of all the
assets of the company by the British America Corporation, Ltd. This
corporation conveyed the property to the ¢« Le Roi Mining Company,
Limited,” a new company, organized in London to take over and
operate the mining and smelting property of the old Le Roi Company.

The mining and smelting operations of the new company were
then conducted under the management of the new (London) company,
Mr W. A. Carlyle being local manager until December, 1899, when
that gentleman severed his connection with the company to accept the
management of the Rio Tinto Copper Mines, in Spain.

At this time—on the 1oth December, 1899-—the writer was
appointed general managerto fill the position made vacant by Carlyle’s
resignation.  On accepting this position I was informed by the direc-
tors that no profit had been made by the company’s operations and was
instructed to examine the company's property and report as to what
would be the probable result of future operation

I immediately began the examination of the mine, the compilation
of records of previous production and working costs, and a study of
the commercial problems involved in the mining and smelting opera-
tions of the company.

The mine records showed that for the eight months ended June
30th, 1899 (the first eight months after the mine was taken over from
the old company) there were. 43,167 tons of ore shipped, having an
average gross vzlue of $17.33 perton; and that for the subsequent
six months ended December 31st, 1899, there were 21,448 tons of ore
shipped, having an average gross value of $13.66 per ton, making a
total of ¢6,615 tons of ore shipped during this period, having a total
gross value of $1,485,423.19. This made the average daily shipment
about 230 tons, which, upon investigation, I found was the maximum
which could possibly be obtiined from the mine with the equipment
and facilities it then possessed. To maintain even this, the miners
were obliged to climb into and out of the mine to depths ranging to
goo feet so as not to interrupt the production, instead of being, as is
usual, hoisted and lowered by the winding engine.

The general details of the costs of realization of the gross values
per ton of ore for the period under review showed, without making
deduction for depreciation of mine or plant, as under:

Costs of mining and development ........ $5-55 per ton.

Railway transportation to smelter......... 75 ¢

Cost of smelting to matte ........cc.cc..... 559 ¢

Refining tolls and charges, and freight... 1.25  «

Breen’s profit on smelting contract....... 200
$1594

Subtracting the costs of realization from the average gross value
of the ore, the first eight months operations showed a profit of $2.19
per ton on the production for that period, or a total of $98,915.73,
while the last six months showed a deficit of $1.48 per ton, or a total
deficit of $76,202.24 on the production of that penod, which brought
the profits for the 14 months down to $22,713.49
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It should be noted as of particular significance, the general lower-
ing of the average grade of the ore produced, and further, that the
production of the last three mo:l.hs of the period under review, that is,
Qctober, November and December, had an average gross value of
only $12.50 per ton, which made a working deficit to the company of
$2.64 per ton for the ore produced during these months, notwithstand-
ing the profits derived from the three-quarters interest in the smelter,

Such were the statistics furnished by the company’s records for the
first fourteen months of its existence. From these it was quite apparent
that no profit could be earned unless the conditions under which opera-
tions were carried on were modified.

The Conditions—-At this time the mine was worked through a
three-compartment incline shaft, sunk near the easterly end of the
property on the variable dips of the vein, to a depth of g4o feet. In
this shaft, at approximately 100 feet distant from each other, stations
were cut and level drives run easterly and westerly in the vein. Along
these drives stopes were opened and worked upwards in the ore bodies.
The exhausted stopes were timbered by the square set system. The
ore was stoped by drilling with machines run by compressed air, and
by blasting with d;namite. The ore when blasted was shovelled into
chutes, down which it gravitated to the levels, the larger pieces being
sledged into sizes not exceeding 10 inches in diameter. From these
chutes it was drawn off into steel push-cars having a holding capacity
of from 18 to 22 cubic feet (about one ton of broken ore). These cars
were pushed by the trammers to the shaft stations, and their contents
dumped into the storage pockets cut under the stations. The storage
pockets had a holding capacity of from 700 to goo cubic feet, that is
to say, 40 or 50 tons of ore each. From these pockets the ore was
loaded into the hoisting skips and lifted to the surface by a double
drum, direct acting hoisting engine, cylinders 20 x 42 inches. These
skips dumped automatically at the surface, running in counter balance,
the empty skip being lowered as the 15aded one is hoisted.

On being dumped at the surface, the ore gravitated into a receiv-
ing car which was pushed along to the various distributing stations
over the sorting floor, where it was dumped before the squads of ore
sorters, whose duty it was to pick out the second class ore ‘rom the
shipping ore and shovel the two classes into separate bins.

From these bins the ore was trammed in the receiving bins at the
head oi the tramway, and the second-class ore was trammed to the
second-class ore dump. From the receiving bins the ore was loaded
into four-ton cars and run over a surface gravity tramway, 700 feet in
length, with a fall of 230 feet, to the lower or loading terminal, where
it dumped thréugh a chute into the railway cars.

As each of the railway cars were loaded, it was moved by men
and an empty one substituted, until a train of from ten to twenty
3o-ton cars was made up. When, as often happened, there were no
empty cars, all the men at the various stages in the passage of

the ore from the stopes to railway cars, were thrown idle because there

were no intermediate storages of sufficient capacity to hold the ore
accumulating in the interval.

Under these conditions, and with the facilities and equipment
briefly described above, the average output (250 tons per day) for the
fourteen months under review, was hoisted from the mine, sorted and
loaded on the railway cars

The dezails of the cost per ton of hoisting, sorting and tramming
to and loading on the railway cars is given in the following table:—

Tante 1.
Hoisting—
Fuel ... ..... 8 tons (1, $6 00=£48.00 or $0.192 per ton.
Engineers .... 3.... (@ 4.00= J2.000r 0.048 *°
Firemen ..... 2.... 3.00= 6.000r 0.024 .
Skiptenders... 4.... (@ 3.50= 14.000r 0.056 o
Iaterest, depreciation & renewals 1.500r 0.006  **
Oilsand waste................. .500r 0.002 o

$0.328 per ton.

Sorting—
Foremen ......... 2@ $3.00= $6.00 or £0.024 per ton,
Topmen .......... 4@ 2.50= 10.000r 0.040 s
‘Waste trasumers... 4 (@ 2.50== 10,000r 0,040 o
Ore i .. 12 (@) 2.50= 30.000r 0,120 o
Sorters <. iiiiinns 32 (@ 2.50= Bo.coor o320 **
Interest, depreciation, renewals
and tools...... Geseersncnes 1.500r 0,006 ¢
. $0.550 per ton,
Tramming to Railway—
Brakemen,........ ‘T (@ $4.00= $4.00 or $0.016 per ton.
Carmen......... .. 5@ 2350= 12.500r 0.050 e

(3]

Carmen at railway. 3 (@ 2.50=
Interest, depreciation, renewals
énd tools............ veseas

N

7.500r 0.030

2.00 or 0,008 s

$0.104 per top,
Total Cost...viviaiienneiannnrnnnies oon vese $0.982 ¢
After the mechanical handling of the ore produced as above de.
scribed, the next item of cost attaching was 75 cts. per ton for railwy
freight between the mine dnd the smelter. This was the contract price
made with the railway some three years befcre for all the ore to be
produced by the mine for the term of five years. .
On arrival at the smelter yards, the ore was dumped from the
(bottom-dumping) railway cars into the receiving bins. From thes
it was loaded into push-cars and trammed to the roast yard and
dumped over the roast heaps being built there, into which it was fed
by shovelling—six men being required for this work. The crushe }
ore was elevated and put through the sampling mill. When sam.
pled, the ore was again elevated to the “high line” bins. From
these it was loaded- into push-cars and trammed to the roast yard,
and there on trestles over the roast heaps being buiit.
Table 11 following gives an itemized statement of the cost of ite
different handlings of the ore as above described, between the mize ;
and the roast héaps, inciuding the railway freight.

TasLE II.
Railway Freight—
Undercontract .....oovvennneencenans tececeseanes £0.750
Unloading and Crushing—
2 Dumpmen .......... (@) $2.40 = $4.80 or §o.019
6 Trammers tocrushers(a) 2.50 = 15.00 or 0.060
2 Crusher feeders...... (@@ 2.50 = §.000r 0.020
Repairs and renewals.............ooolLl, 0.050
. $0.149
Sampling—
1 Foreman............ $5.00 = $5.00 or $0.020
1 Sampler ............ 3.50 = 3.50o0r 0.014
t Topman............. 3.00 = 3.000r 0.012
1 Binman............. 3.00 = 3.000r 0.012
Interest, depreciation and renewals..., ... 0.100
b 300303 P 0.135
0.253

Tramming to Roast Yard—

6 Trammers to roast...@ $3.00 =$15.00 or $0.072
Depreciation and renewals............... o.o1o

Total COSt aveneiennnancconancaannnnn $1.264

TasLe IIL

Giting Summary of the Per Tounaye Costs attacking to the Ore for Hoistisy
Sorzing; Tramming to Railiway; Loading on Carsy Railway Fresght &
Smelter; Unloading and Crushing at Smelter; Sampling and
Elevating at High Line; Tramming to Roast Heaps.
250 tons possidle.

Holstingr ..o vih oL ciiiiiiiiannnns .Table I. $£0.325
SOTINg e et ierersotnnanecncanccsannnssnacen ¢ Y. 0.550
Tramming torailway.. .. ................. “ 1. c.w
Railway freight to smelter, contract......... “ II. 0.7%0
Unloading aud crushing at smelter.......... “ II.  o0.139
Sampling and elevating to high line bins.... ¢ II. 0.2§3
Tramming to roast heaps................ <o II.  0.082

B X+ 21 S $2.246

The costs of stoping, timbering and development work will not b
considered here, although they were also indirectly and unfavourabyy
affected to a considerable extent as to cost. R

Extrancous Conditions.—While my investigation of the economiol B
factors affecting the operation of the Le Roi was proceeding, thati
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during the first two months of 1900, new conditions were commencing
toaffect the mining industry of the Province unfavorably. The burdens
of the cight-hour law passed by the Provincial Legislature during its
session of 189g were beginning to be seriously felt in Rossland, which
was the only important district that continued 1nining work after the
law became effective, paying the same wages for eight hours’ work as
was formerly paid for ten hours' work, The law had been in operation

P for the last eight months of 1899 and the returns were coming in a
 way that there was no mistaking the result. Careful calculations made

by Mr. R. E. Palmer, chief engineer of the Le Roi mine during 189y

g 2nd part of 1goo, and now assistant to Mr. W, A. Carlyle at the Rio

Tinto mine, showed: that the additional cost of operating the Le Roi
since the eight-hour law became effective, amounted to a sum which
added $o.72 per ton on the ore produced (250 tons per day).

During the same year (189g), contract work in the mines had
been prohibited by the Miners’ Union, and statistics shcwed that the
mie costs during that year reached higher figures i the Rossland
mines than in any other camp in the Rocky Mountain regions.

The Provincial Legislature during its sessionin 19oo passed a law
doubling the tax which had previously been imposed on the gross out-
put of metalliferous mines. Prior te this time the Provincial tax had
been 1 per cent. on ihe gross value of the ore produced, less freight
and treatment charges. This tax was raised to 2 per cent.on the same
basis by the new law just passed.

It will, perhaps, be pardonable to digress for a moment, to say
that the Mine Owner’s Association protested vigorously agaiust the
passage of this law, pointing out that the regular annual addition of
the new laws passed by the Provincial Legislature oppressive to the
mining industry could only result in driving capital from seeking invest-
ment in the Province.

The law was passed, however, in disregard to the mine owners’
protest and representations, and, I regret to say, the results then
pointed out have come to pass. The mining industry, vigorously com-
menced in the early 'go’s in a new undeveloped mineral region of ex-
ceptional promise, should have advanced by leaps and bounds, but it
has barely held its ground, and while the tonnage produced has in-
creased in some instances, the dividends are few and far between.

Thus stood the economical conditions affecting the operations of
the Le Roi mine in February, 1goo, two months after the writer had
assumed its management. The prospect was not very bright; in fact,
it was very gloomy, All the per tonnage expense of mining, develop-
ment, depreciation, renewals, hoisting and delivering the ore to the
roast heaps at the smelter, government taxes, smelting ore to matte,
lossin smelting operations, freight charges on matte to Eastern refineries,
refiners’ tolls and charges, interest and discounts, and Breen’s profits of
$2 00, amounting to $15.15, had to be paid from the gross values in
the ore, which had fallen to an average of $12.50 per ton during the
last quarter of 1899, and the balance was expected to be—profit, to
pay dividends to shareholders.

Facts to be determined —It could not be expected that the metals
in the vein would reverse the persistent and natural tendency they
manifested from the surface to the 8oo-ft. level already noticed, and
become concentrated into smaller and richer streaks such as were
found near the surface. .

The average character and grade of the ore in the vein already
found to exist below the circulation of surface waters was the best that
could reasonably be hoped for in the daeper levels, that is the metals
would be found distributed more or less uniformly throughout the
entire width of the vein-filling in the deeper levels, which meant a
larger tonnage and a lower-grade ore. Future operations would
have to deal with these facts intelligently if they would be profitable.

The experience of the previous fourteen months, wherein g6,000
tons of ore weremined and smelted leaving practically no profit showed
how futlle it would have been to continue operations on the samescale
in the face of a lower average grade of ore than was dealt with during
that time. Could existing conditions be modified so as to make opera-
tions profitable? This was the problem which had to be solved affirm-
atively or the mine.abandoned, for the company could not be expected
to continue operations while making a loss of from $2.00 to $3.00 per
ton of ore produced.

Of the numerous factors required for the solution of this problem,
the main one was the determination of the quantity and grade of the
ore in the mine, and the probability of its downward continuation.
This was the one which had to be miore or less accurately determined .
before it was worth while to consider the others.

In due course it was ascertained that there were approximately
1,000,000 tons of ore in sight in the mine, having an average gross
assay value of $1 2.50 per ton, and it was considered probable that the
ore bodies would extend indefinitely downward. The problem, thus
simplified, then appeared as follows:—

Tan the costs of realization, now $15.14, be so reduced as to
leave profit on the $12.50 ore; and if so, what profit can bereasonably
expected ?

Contingent Caleulations.—Proposed Plans.—Careful calculations
showed that the costs of realization might be reduced to $8.00 per
ton providing an expenditure of about $1,250,000.00 was made on new
development and equipment of the mine, and increase of the capacity
of the smelting plant. This expenditure provided for:

1. Freedom of the company from dictation of the Miners’ Union
so that, by the re-establishment of the contract system, the company
could contract its work to the best workmen, and would have to pay
only for the work actually done, instead of the time spent in doiog it.

2. The purchase of Breen's one-fourth interest in the smelter, and
his contract for smelting the ore.

3. The sinking of a five-compartment shaft on the mine, and the
erection of a modern plant of hoisting machinery and handling facil-
ities at its head, of adequate capacity for an output of 1,000 tons per
day of 10 hours. .

4. To enlarge the Northport smelter so as to have a marginal
capacity of from 400 to 500 tons daily for custom ore, in addition to
that required for smelting the increased production of the Le Roi, viz.,
a total capacity of 1,500 tons per day.

Difficulties Overcome.—When the position of the company, as
2bove described, was fully understood by its directors, I was author-
ized to carry out these plans if the necessary financial arrangements
could be provided for from the operation of the property.

The difficulty of making satisfactory arrangements for financing
the company seemed, at first, almost insurmountable—the chartered
banks of the Dominion being compelled by law to lend money to
mining companies only on the security of liquid assets such as ore on
dump or in stock in smelter yards or furnace products in transit. This
vequired a margin of production over and above that required to
finance the normal mining and smelting operations, sufficient to meet
the cost of the new work.

Fortunately, however, this difficulty was soon solved. A two-
compartment winze sunk on the vein from the Black Bear tunnel to
the mine workings on the j00-ft. level was equipped with a 150 h.p.
electric hoist and pressed into service as an auxiiiary shaft. All mining
timbers and supplies, the general mining traffic and the miners going
to and from their work, passed through this new outlet. Thisrelieved
the congestion at the old shaft so that it was sooa posssible to almost
double the ore production. .The output was immediately increased to
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an average of 443 tons per day, and later on to 6oo tons per day,
which gave the desired margin of unincumbered ore available for
security for the funds required for the proposed improvements, which
could now proceed as rapidly as desirable.

The option previously obtained to purchase Breen's interest in the
smelter for $300,000.00 was exercised, this sum being borrowed from
the bank. This left the company the complete owner of the smelter
and all the profits on the smelting operations, which reduced to it the
costs of realization to $13.14 per ton, except the deduction for interest
on the $300,000.00 borrowed.

The proposition to introduce the contract system in the mine was
next tackled. This was vigorously opposed by the Miners’ Union, who
refused to allow their members jo work by contract, The mine was,
in consequence, closed down for a period of 66 days. At the end of
which time the Union consented to allow their members to work by
contract, as proposed, and the mine was re-opened under freedom to
utilize this system.

The results proved very satisfactory to the company and to its
employees as well.  The possibility of earning wages commensurate
with skill and experience atiracted the best miners from surrounding
camps. In the hands of skilful miners, the maximum capacity of the
machine drills was soon reached, and with the increase of output came
a general lowering of costs, although the miners continued to earn
more than the standard scale of wages.

A suitable location for the five-compartment shaft had been se-
lected and its construction commenced. Simultaneously, the excavation
for the foundations of the several units of the proposed new plant was
begun, as was also the preiiminary work for increasing the capacity of
the smelter. During the later part of March, or the early part of
April, all the necessary preparations were made, and the work of con.
structing the new plant commenced.

The Mining Plant.—The general arrangement of the several units
of the new plant, as completed, is shown in plate —, made from a
“ winter scene ” photograph. This arrangement was suggested by the
local topography, the uccessibility of the railway spurs and the neces-
sary isolation of the independent units from each other, to minimize
the risk of fire communication between the several buildings.

On the plate, 1, is the head works at the combination shaft; 2,
the compressor building; 3, the boiler plant; 4, the ore bins at railway;
3, the stores building; 3, the blacksmith shop; 7, the machine shop;
8, the carpenter shop and timber framing shed; g, the ponal of Black
Bear tunnel, which connects with the combination shaft at a depth of
about 300 feet; 1o, the Great Northern Railway; 11, the cooling res-
ervoir; 12, the aerial tramway. :

Inasmuch as a detailed description of the several units comprising
this plant would be very lengthy and, perhaps, too tedious, I will con-
tent myself with the following brief description of them, referring only
to their more prominent features.

Boiler Plant—This plant consists of nine horizontal, return tub-
ular, steel shell, high pressure boilers, set in three batteries of three
boilers each; and two Heine Safety Water Tube boilers set in one
battery.

In the aggregate, this plant has about 2,000 nominal horse power
—sufficient to supply the steam necessary to operate all the machinery
connected with the mine and have one of the four batteries out of ser-
vice. The spure battery is always held ready for steaming when any of
the others in service require cleaning or repairs. This plant is modern
and complete in all its details, and is equipped with all the most im-
proved devices (except mechanical stokers) to provide for safety and
continuity of opefation at the lowest cost for attendance and mainte-
nance.

The selection of the site chosen for this plant was suggested, (1)
by its accessibility from the high line spur of the railway from which
the coal is delivered to the storage bunkers behind the building; (y)
because of its safe distance from the other units, in the event of fie
originating in it; (3) convenience to the large cooling reservoir, where
the steam pumps for fire protection and pumping back the water for
condensing purposes, are located.

Steam is transmitted from this plant to all the steam engines
through a series of insulated steam lines. A g-inch steam line, cany.
ing steam at 140 pounds pressure, connects with the two air compre,.
sors, Two additional steam lines run through the Black Bear tunne
and connect with the hoisting engines at the head works of the com.
bination shaft. One of these is an 8-inch and the other a 6-inch line,
the 8-inch line being the one generally used, the 6-inch being heldin
reserve in case of accident to the 8-inch line.

Each of these lines is insulated by two layers of cellular ashestos
covering, and provided with the requisite number of steam traps ang
expansion joints. This arrangement of concentrating the boilers ing
one suitable location and transmitting the steam to the separate unii
of the plant, gives greater economy, satisfaction and security {rom fire
than could be obtained if separate boiler plants were installed adjacent
to the engines requiring the steam.

Air Compressing Plant.—This plant consists of two compressors,
one having 22 X 36 x 48 inch cross compound condensing steam cylin.
ders, with 22 x 36 x 48 inch two stage air cylinders; the other, 22x 3
x 48 inch, with cross compound condensing steam cylinders, with
22 x 38 x 48 inch two stage air cylinders. The combined capacity of
these two machines is 8,000 cubic feet of free air per minute at sea
level, compressed to 935 lbs. gauge pressure,

One of these compressors was installed during my managemen,
and the other installed by the old company in 1896, but this latter was
remodelled in some essential details at the time of the newer installa.
tion. Both compressors were built by the Canadian Rand Dirill Co,
and both have given entire satisfaction, although in economy and
efficiency there is a very marked difference in favor of the latter instal.
lation. It is very interesting to notice the improvements made in the
manufacture of this class of machinery in the four years that transpired
between the building of the first and second of these machines.

The operation of this plant has proven very economical, a working
test extending over a period of thirty days during ordinary working
conditions showed a coal consumption of 1.9 poimds per horse power
per hour, and that air was being compressed to 95 pounds per s uare
inch at the low cost of $1.59 per each 100,000 cubic feet of free air
compressed. This calculation did not include the interest on the in-
vestment or depreciation, but all other costs.

The air compressed by this machinery is transmitted into the
mine workings through a series of 2ir receivers and two pip= lines,
The air receivers consist of boilers rejected from the old steam plam
and erected in the open air immediately outside the compressor room.
The two pipe lines leading frem these receivers extend to the bottom
of the mine workings, and consist one of 8-inch and the other of ¢ inch
pipe, with branch lines leading off, carrying the compressed air to the
workings on the various levels.

The extensive cooling surface afforded by the nuinber of tulies in
the boilers thus converted into receivers, permits of the condensation
of the moisture contained in the condensed airs; besides, the long,
ample pipe lines in themselves serve as a second series of receivers
passitiy through which most of the noisture contained in the air is con-
densed and precipitated, to be blown off as it accumulates in the
receivers placed on every working level in the mine. The air. thus
drained of its contained moisture, goes to the drills and the pumps i
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the best condition for service, and freezing of the machines driven by
it is unknown.

Loisting Plant.—This plant, installed at the head works of the
combination shaft, consists of two modern typesof first motion winding
engines, one of 1,000 and the other of 500 nominal horse power The
larger hoist is the standard Allis-Chalmers design, with some special
features incorporated to meet our views. This engine is used ex-
clusively for hoisting ore, and is not called upon to do any of the
general traffic of the mine. Devoted to this specialty, its efficiency
and capacity is iucreased, as the engineer has only thisspecial work to
performi and is not confused by the call signals for other purposes.

‘The smaller hoisting engine consists of a pair of 20 x 30 high
pressure engines, and is equipped with four auxiliary engines, with
which the clutches, reversing gear and brakes are handled.

This engine was especially designed for the rapid and safe hoisting
and lowering of men, and the general traftic incidental to the mining
operations, and is exclusively used for these purposes.

[Heating Plant.—This consists of a Sturtevant fan heater, and
heats the headworks and sorting room by heat generated from the
exhaust steam of the hoisting engines.

Combination Shaft.—This shaft, having dimensions of 2734 x6
feet clear of outside timbers, is sunk on the average dip of the vein,
6¢° from the horizontal, to a depth of 1,125 feet (June 30th, 1901).

It is divided into five compartments, two of which are used ex-
clusively as roadways through which the ore is hoisted from the pockets
at the stations on the varions mine levels and delivered to the crushing
machinery at the headworks; the two adjoining ones being used for
the general mine traffic, that is, hoisting and lowering men, timber,
tools and mining supplies; the fifth compartment being used asa
manway and for the compressed airand water pipes, and electric wires.

From the hanging wall side of the shaft at the various levels, sta-
tions have been cut to accommodate the general traffic of the mine.
Underneath the floor of these stations, pockets are excavated havinga
holding capacity of about 500 tons each. ‘These pockets are used to
receive and store the ore trammed from the stopes until it is suitable

to hoist it.

At the goo-ft. level, a large catch basin or water tank having a
holding capacity of go,000 gallons, has been excavated in the solid
rock in the cvotwall side of the shaft. This tank receives all the water
flowing from the various parts of the mine. Over it the mine pumping

plant is installed, and the accumulated water is lifted a height of 6oo -

feet to the Black Bear tunnel, through which it flows to the surface.

‘The four hoisting compartments in the shaft are tracked with 36-
Ib. T " rails and provided with timber guides, to prevent the hoisting
skips from leaving the track.

Head Frame at Shaft.—This is 85 feet high from the collar of
shaft to the bearings of the sheaves, and is built of Douglas fir in a
very substantial manner, calculated to withstand the strains due to the
rapid lifting of heavy loads from a state of rest by the two hoisting
engines. )

The ore hoisted is dumped automatically on grizzlies set in the
head frame at a height 65 feet above the collar of the shaft. The
delivery of the ore at this height provides sufficient elevation for its
automatic passage by gravity over the grizzlies and through the crusher
into the storage bins beneath, from which it is delivered, by automatic
feeders, to the Sorting Tables.

Crushing, Sorting and Sampling Plant.—This plant occupies in
part the building enclosing the head frame at the combination shaft,
and continues into a wing extending from it 1oo feet in length by 30
feet in width and three stories high.

‘The machinery of this plant was especially designed for the

crushing, sampling and sorting of ore in continuous operation as comes
from the mine, completely preparing it for smelting operations.

The transportation and handling of the ore from the time 1t js
broken in the stopes to its delivery in the smelter yards, is briefly
described as follows:—

‘The ore, when blasted down in the stopes, is broken into jreces
of suitable size, say 1o inches in diameter, shovelled into chutes. and
from them trammed to the storage pockets at the combination shafi,

From these pockets it is drawn off into the hoisting skips through
chutes opened and closed by steel gates, actuated by compressed ar
cylinders. By these means the ore is loaded rapidly and cheaply, n
only requiring a few seconds to fill a four-ton skip.

The loaded skips, holding 4 tons, are hoisted to the surface and
dumped automatically over the grizzlies, which are arranged 10 divide
the ore into three classifications The size too large to fall'through
the grizzly bars, gravitates over them to Comet crusher, set to crush to
4-inch sizes, the largest size suitable for the subsequent sampling and
the smelting furnaces. The fines falling through the grizzly bars pass
directly to the “ fines” receiving bin, from which it is automatically fed
to a conveying belt and carried to the sampling machinery without
sorting.

‘T'he ore passing through the Comet crusher falls into the “coarnse’
receiving bin, from which it is fed automatically to two endless con-
veying belts. ‘These belts, including the belt carrying the fine ore, arc
each 100 feet in lengtn between centres, and adjusted to travel at the
rate of 45 feet per minute. On either side of the two belts carrying
the coarse ore the sorters are stationed, who pick out the waste and
second-class ore, allowing the shipping ore to be conveyed past them
to the sampling machinery.

On falling from the conveying belts, the ore passes through the
sampling machinery, consisting of three Constandt cone samplers,a
Blake crusher, Cornish rolls, Bridgeman sampler, small Comet crushe:
and small Bridgman sampler, where a uniformly proportional sampe
for assay is “ cut out” and quartered, ready for the assay office.

The sorted ore, after passing through the sampling machinery.
falls into a storage bin, having a holding capacity of 1,000 tons. This
bin was intended to hold in storage the production of the mine for 2
hours, in case of accident or repairs needed for the aerial tramway.
which could be stopped for 24 hours without interfering with the
mining operations.

All the operations of hoisting, screening, crushing, conveymy and
sampling the cre in its passage from the pockets at the shaft statiors
in the mine to the railway cars, is automatically conducted, and the
cost of this work, as may be seen from Table 1V, is reduced to a ven
low figure.

Electricity is the motive power used for driving this plant, one
150 horse power induction motor driving the Comet crusher and one
125 horse power synchronous motor driving all the rest of the ma
chinery. This power is supplemented by a 250 horse power Corli
engine, to be used as the motive power for driving the machineryin
case of accident to the electric motors. The electric motive powerhas
given very satisfactory and economical results

Ore Bins and Aerial Tramway.—When the ore is crushed, sorted
and sampled, it falls into a bin having a holding capacity of 1,000
tons. This bin is situated under the sampling mill, and is equpped
with a delivery chute, which is opened and closed by a steel gate
attached to the piston of an air cylinder, embodying the same pruciple
of . construction as the chutes from the pockets in the combu.ation
shaft.

The oreis fed through this chute into anautomatic loading device,
which loads the buckets of the aerial tramway while in motion, This




THE CANADIAN MINING REVIEW.

129

R SR RN 2 M
e AR

TYIFENMY
; |

HOISTING AND HAULAGE PLANT AT THE LrROI MINE, ROSSLAND, B.C.

General arrangements of the several units of LeRoi Plant.—1. Headworks at the Cunstruction Shaft. 2. Compres-
sor Building. 3. Boiler Plant. 4. Ore Bins at Railway. 5. Stores Building. 6. Blacksicith Shop. 8. Car-
penter Shop. 7. Machine Shop. 8. Carpenter Shop and Timber Framing Shed. 9. Portal Black Bear
Tunnel, which connects with Black Bear Tunnel at a depth of about 300 feet.  10. Great Northern Railway.
11. Cooling Reservoir. 12. Aerial Tramway. ) eta

il -y
]

Interior of LeRoi Compressor Building.
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device is operated by one man, who e'mlv lmds and controls the travel
speed of the ramway, so as to deliver 120 tons per hour at the terminal
bin at the railway.

Zhe Aerial Tramzeay is of the two rope system—one stationary,
carrying the sheeve wheels from which the buckets are suspended; the
other hauling them and controlling their speed. It was built by Mr.
B. C. Riblet, and has numerous paten* devices owned by that gentle.
man. ‘The attachment of the compressed air cylinder {or operating the
loading chute was designed by the writer, and is said to be the only
tramway equipped with that device. “There are 26 buckets attached
on the moving rope and spaced on it 65 feet apart. This rope has a
speed travel of 268 feet per minute. The buckets have a holding
capacity of 10 cubic feet, or 1,000 pounds of crushed ore, and are
arranged to dump automatically at the railway terminal bin. Only the
one man who operates the automatic loading device and the brake at
the loading terminal is required to operate this tramway to it {full
capacity.

As the ore dumps in the terminal bin at the railway, it falls on
grizzlies, the bars of which a.e spaced 114 inches apart, and set at an
angle of 40° over the centre compartment of the bin.

In passing over the grizzlies, the ore is screened into two classes,
coarse and fines. The fines, passing through the grizzlies, fall into the
centre compartment of the bin, the coarse, gravitating over the grizzlies,
goes to the outside compartments. This separation gives the classifica-
tion desirable for building the heaps for roasting at the smelter. This
bir has a holding capacity of of 1,600 tons of crushed ore, and, as
above indicated, is divided into three compartments, the centre com-
partment holding the fines, the two outside compartinents the coarse
ore.

‘The ore from these compartments is loaded into the railway cars
through triple chutes, one triple-mouthed chute leading from each
compartment. These chutes are opened and closed by compressed
air lifts, and operated by one man.

A train of from 20 to 235 empty cars, each of which has a holding
capacity of from 30 to jo tons of ore, are “ spotted " at these bins by
the engine, which also moves cach car of the train under the spouting
apron of the chutes as required. It requires less than a minute to fill
a car from this bin.

It may be explained here that when the plans for increasing the
output of the mine were made known to the officials of the Great
Northern Railway, they consented to modify the contract existing with
the company by reducing the freight rate to yo cents per ton, on an
output of 1,000 tons per day being maintained.

The ore is hauled to the smelter in bettom dump cars, which
empty their contents into the ore bins set under the spur track recently
built. This spur track and the ore bins built under it are part of the
recent construction for increasing the smelter’s capacity and cheapening
the handling of the ore there. From these bins the ore is drawn off
into push-.cars and trammed directly to the roast heaps. The repeated
handlings of crushing, sampling and elevating formerly required to be
done at the smelter being unnecessary now since all that work is done
at the head works of the mine automatically by the machinery installed
there. Thus it will be seen that the ore is taken from the pockets of
the mine, hoisted and conveyed through the crushing and sorting pro-
cesses, trammed to the railway, loaded on to trains and then hauled to
the smelter yards, all by machinery and with the least possible hand-
ling in transit.

It is hypothetically possible for the ore to pass from the pockets
at the goo-ft. level of the mine to the roast heaps at the smelter, 18
miles distant, in 1 hour 41 minutes S seconds, this time being occupied
between the various stages of passage as follows:—

o M, 8
Loading in skip at goo-ft. level ... viiee ool L .. 03
Huisting and dumping at surface . ......... ceteee B ]
Crushing and feeding totravelling belts. ... L0 .o 1o
Passing over travelling belts before sorters .....co. .0 2 18
Gravituting through sampling mill machinery to
binsbeneath............ oo, e .. 03
ILoading buckets of tram and (lclncrmb to bius at
TAHWAY (iiiiiis tiiiiene caiianananan Ceesess se 3
Loading on railway cars......... ... t .
By rail to smelter, 18 miles 30 .
Frowm smelter ore bius to roast heaps.............. 4.
Total ... ceeiiiniiiiniannnn veeseess I 4 S

In ordinary operations thisspeed is modified by the length of ume
any given quantity of ore rests in the bin storages provided between
the different stagesof progress from the goo-ft. level of the mine tothe
roast yards at the smelter. In fact the pockets at the various levels i
the mine or the storage bins underneath the crusher or at both terminals
of the aerial tramway are seldom empty, a condition that wounld be
necessary to effect the travel speed given in the above table.

‘The costs of hoisting, crushing, sorting, sampling, aerial tram to
railway, loading on railway cars, railway haulage to smelter and dist:i.
bution to roast heaps, of 1,000 tons of ore daily between the pockets
in the mine and the roast yards at the smelter, as above described, i;
given in Table IV, following:—

TanLe IV,
Hessting—
Per Ton

Fuel, 10tons. .... . @ $5.75 perion=837.50 rer day or so 0575
Foremen........ 2 (& 3.00 perday= 6.co o.

I:rg,mccrs......z(g, 4.50 ** = 9.0 * ‘¢ 0.0090
Wipers ... .....1(¢ 3.0 ** = 3.50 * ‘* 0.0035
Skip tenders....2(* 3.00 * = 6.00 *‘ * 0.0060
Interest, depreciation and renewals.. 4.40 ‘*  ** 0.0045

$56 50 ¢ $0.0865
Crushing, Serting, Sempling—
Foreman....... 1 @ $5.00 perday = $5.00 per da) or £0.0050
Crushernmuen.... 1 {4, 3.00 ** = 3.00 0.0030
Sampler ....... xé} 3.50 * = 3.50 “ 00035
Oilers.......... 1(5 3.00 * = 3.00 * * 0.0030
Sorters ........30(3) 2.50 ** = j5.00 * ** 0.0730
Oiland wastC..ovienieiniinnenann. 1.00 ‘“ ** o0.00l10
Electric power...ceevvvner ceenee. 10.00 ‘' * 0.0100
Iuterest, depreciation and renewals.. 2.00 **  ** 0.0020
£102 50 ** 0.:923

Aerial Tram to Kailicay—

Tram runners ... 1 (@ £3.00 perday = £3.00 per day or £0.0040
Inuterest, depreciation and renewals.. 5.00 **  0.0050
.m de

Q.
Locding on Railicay Cars—

Spouting into cars, attendance . ..... §0.50 per day or £0.0005
€° “"

050 0.+C03
Haulage—Railzway to Smeller.. oo ouoe..... $i00.00 ¢ ‘ £0.4000
$£400.00 ¢ —— 0.1%0
Distribdution to Roast Heaps—
Foreman....... 1@ §4.00 perday= £3.00 per day or £0.coyo
Trammers...... 15¢ 3.00 * = 45.00 ¢t 0.0450
Interest, depreciation and renewals.. 11.000 ** ‘' o.ollo
~—— $£50.00 * o v&00
Totals........ Ceseeseeeeaans $655.50 ** per ton £o.f355

In Table V following, is given a2 comparison of the Per Tonnaze
Cost of hoisting, soning, crushing, sampling, tramming to railway and
loading on cars, railway haulage to smelter and distribution of orc 10
the roast heaps, as done with the old machinery and facilities, and that
done by the new plant.

TaBLE V.
old New  Diflerrnce in Fare
Machinery. Machinery New Machine »
Hoisting—Tables I, II1, IV...... $0.3:5 $0.0565 £.02413
Crushing, sorting, sampling—
Tables II. IIL IV. R 0.932% 0.1025 0.8593
Aerial tram to nailway........... ceves. $0.0005
Loading (spoutmg) milway cars. 0.1040 0.0090
Tables I,IV.ooooiiiiiariier ceeees 0.00595 ©0.093%
Haulage, raxlway to smelter—
Tables 1L IV.......... ... 0.7500 0.4000 0.3500
Tramming to roast heaps—
Tables II, IIT, IV, ......... 0.0S00 0.c600 0.022¢
Totals.......... $2.2360 £0.65535 £1.557%

Beay

XA2

A

iy

)
’

72 gt
AR L

"7



THE CANADIAN MINING. REVIEW, © o131

tj HOISTING AND HAULAGE PLANT AT THE LrROI MINE, ROSSLLAND, B.C.
k

3 '

)

Y T

T T T

P2 L DO i)
o —— LS e e b

'y

o wimtd N

4 LeRni Winding Engine in course of installation.

Aarbdons ss el

Deseriztion of Hoisting Ergine duilt for the LeRoi Muine Company.—This engine embodies the latest principles in hoisting
engine construction, and contists of two 24-inch by 60-inch Cerliss Engines with two drums 10 fees diameter l?' 3 feet face
mounizd direcily on the crank shaft.  Each drum is cquipped with a powerful land friction clatch and a powerful po<t lrake
operated br stcam.  The enginc is provided with special valve gear for hoisting cngine wark, and is controlled by link reve.s.
ing gear operated by an auxiliary cagine. It is farnished with all devices for proper handling and safety.  Maximum capacity
14,500 lixs. unbalanced load raised at 2,000 ft. per minate with 100 lbs. sicam pressurc.
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From this Table the following deductions may be made :—

Daily...oiveiieannns Saving eflected on ontput of 1,000 tons... § 1,587.50
Monthly (25 days)... . . . ciee 39,687.50
Yearly (3co days).... " s o vees 476,250.00

In connecction with the installation of the hoisting and haulage
plants above described. various accessory facilities, including railway
spurs, have been constructed, which have materially cheapened the
costs of realization that have previously prevailed. A general descrip-
tion of some cf these follow, but the economies effected are not given,
asthe main object of the paper is to describe the new system of
hoisting an@ havlage at the Le Roi mine and the économies effected
by it, as compared with the old system.

Carpenter Shop and Framing Sked.—Here all the mine timbers
are delivered from the railway cars, aud are framed to square sets by
machine saws, of which there are two sets, each complete in itself.
‘The high line spur of the railway is on a level +with this plant, so that
the timbers roll directly from the cars to the framing saws. When
framed the timbers are loaded on the timber trucks, run through the
Black Bear tunnel to the station at the combination shaft, there loaded
on the cages and lowered to the different levels in the mine. The

mining timbers arc thus handled and framed in a most economical-

manner, and a very material saving is effected on the cost of wagon
haulage and hand labor by which this work was formerly done.

Blacksmith and Machine Shops.—These adjoin each other, and
are furnished with modern designs of forges, power hammers, lathes,
shears and the general equipment necessary for the repairs ané main-
tenance of a plant of this character. The forges and machinery for
these shops, as well as for the carpenter shop and framing shed, are
run by compressed air or steam. These shops are on a level with the
railway, and all supplies used are delivered directly from the railway
cars.

Lorvder Magazine—A new fire-proof powder magazine has been
built of stone and brick, alongside the high line spur that passes the
porntal of the Black Bear tunnel, blacksmith shops, etc,, a1 a convenient
though reasonably safe distance from the works.

Thazving House.—On the same track, and midway between the
Black Beartunnel and the powder magazine, 2 thawing house, equipped
with stcam heat, has been built. This is reached by the mine cars,
which camry the thawed powder directly to the Black Bear station in
the combination sha‘t, from which it is sent to the various levels as
required. These arrangements do away with the cartage and ‘conse-
quent risk incidental to the extra handling of the powder, the import-
ance of which will be recognized when it is kaown that the amount
used dzily in the mine approximates 2,000 pounds.

Water Supply and Fire Profection Sysfems.—A. complete system of
water supply for the machinery and for protection against fire has been
instailed, and, as a consequence, a very material reduction in the rates
of insurance has been effected. The systems area combination of the
gravity and pumping systems, each supplementing the other. The
gravity system operates under a head of 300 feet, and the pumping is
done by two Standard Underwriter’s pumps havirg a capacity of 300
gallons per minute each against a goo-ft. head.

The arrangement of these systems, which includes 3t hydrants
strategetically located around the various buildings, is such that a very
efficient fire service can be maintained with very little cost to the com-
pany, and the safety of the plant from fire may be considered assured
if ordinary precautions are taken.

On the completion of this plant, the insurance companies madea
reduction of go per cent. in the premiums previously paid for insurance.

The construction of the entire plant as above described =as not
finished until the month of May, 1901, 2lthough many of its units had

—

been completed and utilized in the mining operations several months
before. Owing to the industrial activity that prevailed during the period
of construction, it was almost impossible to close a contract for the
delivery of machinery of any considerable size short of nine or teq
months from date of signing contract. Thisand other factors proluged
the time occupied in construction to double what would have been
sufficient under favorable conditions.

The working of the completed plant was successul from the stan,
and the results shown in the preceding tables have been taken from
actual operations.

Smelting Plant.—The enlargement of this plant had kept pace
with the facilities provided at the mine for the increased extraction of
ore, and in the month of May five furnaces, having a total capacity of
1,250 tons per day, were erected. The sixth furnace was on the ground
ready to erect, which would have brought the total daily capacuty of
the smelter up to about 1,500 tons.

For the purposes of this paper it will not be necessary to gmivea
description of the smelting plant, except to mention its increased capa.
city and the facilities afforded for handling the increased output ot the
mine. In the installation of the mining and smelting plants, great care
was exercised in the choice of such machinery as was best adapted for
the work to be done, while every portion of the plant was constructed
with a view of obtaining the highest possible efficiency and economy in
operation at the lowest cost.

The saving effected in the hoisting and haulage operations of thy
plant is worthy of the attention of mining engineers, for, as shown i
Table Y, this alone would make a very considerable profit on the mnirg
operations, if conducted on a large scale.

All the cost of installation of the mining and smelting plants, and
the purchase of Breen’s quarter interest in the smelter was paid from
the profits of the mining operation for the eighteen months ended June
3oth, 1901, besides leaving a balance of $135,132.79 unencumbered
product at tke smelter.

The following statement, Table VI, shows the cost of these plaats,
and hence the profits earned during the period named:

TasLE V1
Smcller—
Cost of James Breen's smelting contract and
onc-quarter interest in smelter......... $300,000 ©O
Cost of interest paid on this amount..... .. 10,755 75
*¢  New smelter additions and handling
b 2T ) L RPN 155,442 oo
The total cost of the smelting plant............ 496,227 ¢
Mine— . .
Cost of 1,125 feet combination shait, mine
development and exploration.......... £292,426 J0
Cost of new mining machinery.....c..c..... 210,056 03
*¢  ** buildings enclosing the plants.. 69,331 13
**  undesground machinery and equip-
MEAL.eeeeenceioeccncacennnarannnans 64,453 45
The total cost of mine development, machinery
and equipment....ceuiiicninieienananann, 666,277 05
" The total cost of mining and smelting plants............ $:,162,59 ;S
On hand at smelter, ore 2ud furmace products, unencum-
bered as securityto Bank co.ieieiiiiiiiniiacnnn.. 135,132 3%

—— e

The total ret earnings for eighteen months..... $1.297.0 7 5

Economies Effected.—As indicating the extent to which the vosts
of rcalization of the gross values in the ore may be reduced unde. foll
operations of the new mining and smelting plants, Table VII, , .in2
the costs for the fiscal year ended June 3oth, 1901, follows: —

TasLE VII.
Mining—

SOPINE cccveniacnsatocnncnns

Exploration S
Equipment... .... ... . ce . .09y
Depreciation of buildings ............... .030 **
Depreciation of machinery .....c....... 106
Freightonores.ccoveceeneiecnrenacanns .510 **

£4.420 per toa.
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Smelting—
Matting ores ..... secraseean teeeesieanas $4.252 per ton.
Depreciation sthelting plaat............. .100 ¢
4.352
alization of Smelter Product~
Iuterest and diSCOlll!l eteecetteesentaaans $o.145 per ton.
Bastern representative. . ...oiieiieicaan o0.027
Sacking and crushing matte............. o043 ¢
Freightoomatte ..............oiieaaa, 0.536 ¢
0.752 e
Making the total cost of realization.................... $9.394

In the foregoing table, the costs of realization show a reduction of
$5.80 per ton underthe costs prevailing while Breen owned the quarter
interest in the smelter, or $3.So per ton not counting Breen's profit of
$2.00 per ton of ore smelted.

For the year reviewed, in Table V1I, the mining operations had
comparatively little benefit from the completed plant, aithough it must
b2 acknowledged the saving effected by the several units of it com-
pleted carlier in the year, was very material.

Nevertheless, with the full benefit of the completed plant, a still
farther reduction in the costs of realization may be confidently expected
and while the direct saving effected by the new hoisting and haulage
plant is only $1.5875 per ton over that of the old machinery, it will be
readilv seen that the saving effected in the otherdepartments «.. account
of the high capacity and efficiency of this plant is solely, though per-
haps indirectly, attributablc o it. In other words, the hoisting and
hautage plant and the inciunntnl facilities installed onthe Le Roi mine
have made possible whate¢r.r reduction under $13:14 can be made in
the casts of realization. It has been shown that with only part of the
plant in operation during the year 1900-'01, the reduction amounted to
$5.50 per ton.  And it i5 reasonable to expect that with the larger out-
put now possible, the operations will show a still further reduction of
costs in all departments.

Concluding Remarks.-~The data collected in this paper show that
for eflecting the highest economy in mining operations where a large
oziput can be maintained, the following equipment and facilities should
be provided :—

1. An efficient and up-to-date system of hoisting and haulage.

2. Such incidental facilities as will ensure, as nearly as may be,
the contiouous opceration of cvery plant comprising this system.

3 Intermediate storages of ample capacity for ore. in the mine
and between the different sections of the plant, to provide against the
siopping of the entire plant if an accident to any one scction occurs.,

4. Separate hoisting compartments for the ore, and for the general
xflic of the mine.

5. All loading from the sterage bins 1o be done through chutes
opened and closed by compressed air.

6. Where hand sorting of ore is advisable, it is to be done on
tnvelling tables of steel or rubber passing before the sorters at a speed
net exceeding 45 feet per minute.

;- The waste and second grade ore to be picked out and dropped
iato bins underneath the sorting floor, the sorted ore 10 be alicwed 10
be delivered to the sampling machinery automatically.

S. The boiler plant to bs installed not nearer than 205 feet to any
of the other units of the system and at a point, if possible, where the
s'orzzc of a reasonable quantity of whatever fuel is used can best be
eficcied. )

_ 9 A convenient groping of the various units of the surface plant
adjacent to the entrance of the mine, which should bs accessible by
rilway, or by an casy system of wagon roads.

1. An cfficient system of fire protecton operating preferably by
gnvee ar a combination of gravity and pumping. If the latter is used
s=ffii=nt tank storage should be provided, so that, in case of fire break-
iag o-1i, water under sufficient pressure will be available at once while
tke pumps are being started.

These features, so far as possible, have been keps in sight in the
desizn and construction of the plant, herein described.

. Before closing this paper, I feel it my duty to state that in the de-
iz .« .Jd construction of this plant, I was ably assisted by Mr. William
Taompson, who occupied the position of Assistant Manager with the
company.

KLONDYKE BONANZA.

From the A7ondyke Bonanza Directors' Report we extract the following :

The net profit made during the past year amounted to 43,667 7s. xu’l,
out of which the directors recommend the payment of a dividend of 1s. per
share, being at thie rate of § per ceut. per annum free of income tax.

Nothing has been heard of the late manager, Mr. Lewis J. Macfarlane,
since hie leit J.ondon in January last, but the directors have recovered the
scertificates forthe 5,000 bonus sharesalloted to Mr. Macfarlane and propose
to forfeit the same. His debt to the company is 43,010 2s. 6d., aud, under
the directors® instructions, the company’s solicitors took legal steps against
Mr. Macfarlane's estate in Scotland, but on his progeny (which is a large
estate in the Highlands) being put up for sale. it did not realize thie amount
of the chargesupon it ; but the solicitors will take further proceedings when
necessary.

Ia the place of Mr. Macfarlaune, the directors appointed Mr. J. Gordon
McLaren manager of the company ia Klondyke. This gentleman had had
considerable experience in Klondyke, and sailed for that country in February
last. The position he found on hisarrival was a grave one, which gave both
him aud the directors very great anxiety. The company’s propertics had
been pledged by Mr. Macfarlane with the local bankers to secure 42,500
carrying interest at 2 per cent. per month. This rate of interest, owing to
Mr. Mclaren's negotiations, was reduced, and by a sinall personal loan from
;’he directors (since repaid) the properties were protected until gold washing

egan.

& Work was so successfully conducted by the new manager that by the
month of July hie had paid off the whole loan from the bankers, with interest,
and had liquidated all outstanding liabilities,

In August he was able to remit money to England, and at the close of
the season in September lie hiad not only paid all expenses of the vearin
Klondyke and the Governmeunt royalties, but he had deposited £3,000 with
the bank in Dawson City, and had remitted £4.5% S$s. 3d. to London.

YMIR GOLD.

The annual rcport for the year ending December 31st last discloses a
very satisfactory position. During this period 69,505 tons of ore were
crushed, yielding a net valve of £1 12s. perton. The gross proceeds from
the ore produced amounted to £114,887, and after allowing for depreciation
and mine development, a net profit remained of £45,242.  With the balance
carried forward from the previous year there was an available profit of £ $6,
201, aud of this sum £43,659 has been expended upon machinery, develop-
ment, ete. Although the policy of the board in the past hias been to defray
the cost of increased plant, development, etc., out of profits, it is now felt
that the company is so well established that it would be to the interest of the
sharcholders to_increase the capital to provide for the cost of further
improvements rather than hold back a substantial portion of the profits, and
for this object the directors propose to increase the capital of the company
by £20,000. The repost of the company’s engineers speaks very hopefully
of the future of the undertaking, and states that at the end of last year there
were 133,000 tons of ore in sight, sufficient to keep the stamps in continuous
work for over two years. We note that while'driving the long tunael,
known as No. 10, until the main body was reachied no mineralised rock had
been met with, but the manager appears to be quite convinced that the pay
chute of the main vein Las dipped 10 the east, and will therefore not be met
with until the tunnel has been driven further in that dircction. Several
cconomies have been effected, and the cost of stoping has been reduced to
6s per ton, as compared with about 7s. gd. duriny the previous year. The
mill returns show that slightly over 23% tons is crushed per stamp per 24
hours. The cost of milling, excluding the cost of power, is placed at
slightly uader 2s. aton. The mill practice is evidently efficient, showing a
recovery of nearly So per cent.  The fall in the price of silver and lead hzs,
of course, affected the company’s profits to some extent, amounting to over
£2S.000 for the year.

KOOTENAY MINING.

The Directors herewith submit the audited statement of accounts of the
company from the 1st July, 1900 to the j0th September, 1901, together with
the Mize Manager's report and the maps referred to therein.

From a perusal of that report it will be seen that operations have been
confined to developing the company’s property : the low grade of the ore at
present developed and the scale of smelting charges actually ruling not
admitting of profitable shipments being made.

Onc of the Directors visited the mune in October last, and upon his
advice Mr. Bernard MacDornald, the Consulting Engincer, was requested fo
come over to England with a view to discussing the future policy of the
Roard As a result of this, thie Board have decided to continue cxploration
work towards the west, where the ore shoot in its downward course is
expected to be encountered. .

Duriny the time which has elapsed since the date when the accounts
were made up the amount of £32,357 Ss. 7d , standing in the books against
sundry debtors, has been reduced by the sum of £15,167 1os. 2d., and
satisfactory arrangements have been made with the official receiver of the
British America Company for the repayment of the balance. Including
this balance, the Directors have an unexpended working capital of over

30.000.

£ In conclusion, the Directors, after careful and prolonged conversation
with Mr. MacDonald, are of the opinion that, although the property is not
vet in a remunerative condition, still. having regand to the fact that there is
good reason to suppose that the ore shoot disclosed on the upper levels wall
be found at depth, and also that the cost of reduction will almost certainly
be further reduced, there is a fair prospect of your mine before long
becoming a payable property.
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The following official return of the gold yiclds from Nova Scotia mines, reported for Royalty, during the past

NOVA SCOTIA GOLD FIELDS.

calendar year has been furnished by courtesy of the Department of Mines :~—

| i
s OF v QuaRrz YiELb of GoLp :
N "“3;:‘ OOI{E}SSI'TE;S‘“ District. CRUSHED. PERIOD OF CRrUSHING,
Tons. Oz. Dwts. l Grs. |
| |
Richardson ......ccecevieinnnnne. Stormont.....cocevis venennns : 24,010 3279 | ... D eeeees . I2 Montls.
F. A. Sweet ......cciaiaiie do e ! 590 511 1z 1oL 9 u
Strathconga ..ccccevvueenennnnne. do i 1 4,335 1,775 15 1 el 11 “
Griffinn ceeeeevees veeiniieaenans Ao e, 129 26 3 0 eeenn 1 u
Blue NoOse...ccueeeveunn ovennen Sherbrooke.................. 16,134 2,707 | ceeeer I eeeens 12 ¢
Royal Oak .....coceenvininnn. do 1,235 268 10 3 9 u
New Glasgow......ceceueunaes do 22 10 6 | ...l I u
Free Claim ...oooooiinieninnai. Renfrew .....c.coiienin. 206 l 349 | eeeeer | eenne. 2 “
Pictott cevviieiiiiininniinnnnn. do i 444 | 1345 9 ! ... 7 u
Old Provincial ........... ..... Wine Harbor ............... 740 i 8o 2 12 4 u
J- S. Lowe. i, do e 3,105 bo1,153 6 | ... 1I “
W. A, Adams....cceueeennnnnn. do e 10§ 36 8 | ... 3 o«
Brookfield .....ccooveeninananne. Brookfield ................... 7315 2,834 R R 12 u
g UL S Waverley ...o.oeent . 100 31 10 | ... 2 “
Waverley..ooovviiiiniinannn, do i 12,422 3,013 o 12 12 «
Cyanide ....ccoeee eenininnnne do i 1,950 15 16 9 2 «
Cashons.....ccccccvviieninnnne Leipsegate ....c.coceeeineans 1,286 i 604 14 5 12 “
McMann.eoiveiieveeninnnnnn. Hanigan Cove............... 1,307 j 617 10 9 11 u
Archibald .........cocoooiinii. do L 518 | 74 16 | ... 5 «
H. Sanders........ccennnnnnnn.e. do . 2,342 1,903 | ... 10 “
Reynolds...oocveeeieiniicinanan. Caribou ............ Neeeeees 754 63 4 1 .. 7 “
Baltimore .....cccoeeennii. do e 2,000 610 10 | ... 9 “
Moose River....c..cceveuennne. o R, 1,453 102 7 13 7 “
TOUQUOY ccennrentiienntannenee Ao i, : 2,815 1,245 2 12 11 “
Dickson....oueenr ceveininnann. do i : 13 5 & 2 I “
Cranide ..ccoveciciianinannne. do  ceeeiih i ) 5495 4Y0 | eeveee | eeennd 4 u
Taylor..oeeeemuiniiennen ceenen. Oldham ......ccooveeiennaee. ! 640 364 2 10 8 “
J B.Neily oveiiinniinn, Lake Catcha........... ..... i 35 23 12 15 2 “
J. H. Anderson................. do e i 412 296 17 17 12 "
F. W. Hanright ............... do cmteenmrarsanan) 1,358 652 b §1 16 12 “
M. F. Foster....ooeuiane ooe Blockhouse.................. ; 465 808 | .eeeen | oeeeeel 12 “
Nova Scotia .ooveeiinniniiian. Montague ....... ... ..o 87 44 5 1 eeeees 6 “«
Edwards cccoviniiininininnaen. do i, : 29 13 9 18 3 ke
Bovd ceuieiiciieniincceeeaee do ceesteeeaaranans 264 291 19 15 12 “
Madill . ..ol i Uniacke ...oooveenneninanen.. ' 770 Gog 7l e 7 “«
Kenyon .eeevnienniiannaio, Ao e 175 291 3] - 6 "
Withrow .ccveieineninnae., Ao s ; 3 2| e | e 1 “
Great Belt.ooeeerinniennn.n.... 0 i, . 788 42 10 | e 2
Gold Eagle Mining Co....... Mills Village................ 642 520 aeeeee | eeenen S e
Worcester ..ouuinvnmnennnns anee Tangier .......cooooeniinnen. 536 201 3 0 e 3 “
Evans .ccoooeiet crvniniicnenne. Malaga ..ot 349 320 9 7 12 “
L W. Hom.oooooovninn cieeee Cow Bay..ovveicviiiainnnnt 7 12 19 18 1 u
Remptville ..o, Kemptville ........ ... ... 365 209 S I 6 “
Brown eoeeveet ceviniiiiinnans do v 39 I3 1S 2 1 .
G. S. Earle............ eveeaes 4 2 .. 6 16 1 «
Roxal .eoiviiciiiiiiiiiiiaanen. \Whiteburn ............ .... 123 yZ2 5 BRI e 1 u
E. F. Walton................... Carleton ..... cooeieninanes 101 27 LI T 3 “
Townsend...ooovviiniiiiant Lawrencetown .............. ‘ 30 3 3 e 1 “
A. S. Crooke......coenevenini do ! 91 16 0 T N 3 «
Gold Zone..ouvveveneinennnnn. Rawdon ...cevvnieninncennen. i 20 I 10 | ... 1 u
C. A FOSSeeiieeicnniaannnns Pieasant River............... 9 21 10 | -eeee. I u
Lincoln ...cceiinineniniiian, iGold River ......cceeenennee. ' 150 59 9 12 3 0“
Crofts Hill .......ccccneannn.e do i 100 10 I4 | eeeenn 2 u
Morland ...ooiiiiiiiiiiiiil Various districts............. ; ..................... 37 12 17 3 “
| 99,393 28049 7 22
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~ PORT HOOD COAL.

The following is excerpted from the Report of the Directors under date
of Apiil last :—The sharcholders will be glad to learn that the construction
work approaches completion. Every outluy has been well considered and
the best advice ebtainable has been acted upon at every step.

sSome 33 acres of surfaced Jand has heen acquired for bank head and
yard purposes; half a dozen structures bought with the property have
proved useful in various ways. During the midsummer season the manager
reported that the reservoir bujlt during 1900 ran too low. An unfailing and
adequate supply of water has been acquired for present and future needs by
the purchase of the bed of the Little River, including 30 feet upon each
bank. Foreshore rights have been also secured from the Proviuncial Governi-
ment.

The developutent of the mine has gone steadily on. The actual output
of coal has so far been limited by the shipping facilities of the Company.
The Manager's report upou this and other subjects is opea to inspection.

The first capital issue of the Company has sufficed for all operatious to
date. If the ontlay has been more than originally contemplated, the results
obtained furnish the best explanation of the course adopted, the earning
power of the Company having been increased to a still higher degree, as a
revision of the prospectus would show. Every statement in that document
has turned out to be well within the mark.

Still further operations, not originally provided for, are des’rable—the
aarrying of the slope down to about 2000 feet ; an increase in the mine roll-
ing stock ; a further extension of the pier to accommodate larger vessels for
anover-sea trade ; the erection of a break-water to the south for the con-
venience of shipping ; the installation of a washing plaut; a steam tugand
several barges; the construction of miners® houses, for which purposes
saitable 1and hias already been secured.

For these purposes, and to replace the working capital which has been
diverted to construction work, your directors recommend that you authorize
them to issue £250,000 of preferred stock, as a measure in the best interest
of the Company. .

The quality of the coal shipped has given much satisfaction in each of
the eastern })rovmces. and now that it is possible to ship to other fields
equally satisfactory results may be looked for.

NEW VANCOUVER COAL.

Excerpted from recently issued Directors’ Report as follows:—The net
output for the past half-year was 229,917 tons, making a total for the year
190t of 494,458 tous, against 501,474 tons for the year 1900.

The sales for the past half-year were 233.033 tons, making a total for the
vear 1g01 of 509,603 tous, against 495,926 tons for the year 1900.

Kast Field Mine.—~The net output during the past balf-year from this
mine was 109,732 tons, making the total for the year 263,045 tons.

Protiction Jsland Shaft —The net output from the Upper Seam for the
past half-year was 59,535 tons, making a total for the year of 119,588 tons,
and 1553 tons were obtained, in addition, from the lower seam.

Soutiy Field, No. 5 Shaft.—The net output from this mine for the past
half-year was 56,203 tons, making a total of 107,40S tons for the year. The
whole of this output was from pillars,

JHarewood —The net output from this mine for the past half-year was
2,894 tons, making a total of 8,476 tons for the year.

The strike of coal teamsters, draymen and others, at San Francisco,
which commenced at the beginning of August last, and continued for about
three months, hindred business and entailed extra cost.

The competition of Fuel Oil is assuining a more serious aspect. Mr.
Curtis Thowmson, one of your Directors, having to be in the United States at
the end of the year kindly acceded to the request of the Board to visit
Nanaimo aud San Francisco, especially with the view of conferring with
Messrs. Rosenfeld, and of studying the position with regard to oil. He
visited the Californian Oil Fields, aud reports that a very large output from
themn is to be auticipated, and that the cost of oil at San Francisco is much
less than that of its equivalent in coal.

It will be seen from the past half-year's accounts thet the profit made
amounts to £6,8838 15s. 3d. The Direclors recommend the payment of a
dividend of £3 per cent. free of income tax, making with the interim
dividend paid in October last, £6% for the vear 1g01.

PAYNE CONSOLIDATED.

The following report upon the Payne by Mr, S. F. Parrish, M.E. is
excerpted from the Directors’ Report issued this month :(—In fulfillment of
an agreement with Mr, Low, Secretary of your Company, I have visited
your property near this place aud beg to submit the mnpressions received
upon my first visit.

As you are doubtless aware it is impossible to thoronghly familiarize
oneself with an extensively worked mine in a short time, it is to a certain
extent a matter of assimilation. However, through the kindness of your
Resident Manager, Mr. A. C. Garde, 1 have been enabled to hasten this
process and draw certain conclusions, which I trust will aid you in
determining upon future work in the mine.

The first impression received was that the mine had, until within a
comparatively short time ago, been worked mainly with the object of
extracting as much ore as possible. Its tuture was apparently ignored, and
no attempt was made to prospect below tunnel § under the known ore
shoot. -

Tunnel No. S was started in Fepruary, 1900, and had to be driven some
13co0 odd feet, befure it could come under the ore found in the upper
tunnels, wiich meant a year's work at least, probably more, as some of the
ground is exceedingly hard. In February 1go1, winze No. 1 was started
from tunnel No. 5, and in November of the same year an upraisc was
commenced from tunnel S to meet this winze. This was really the first
piece of development work below tunnel § having in view the deeper
expleration of the ore body, which had beeu stoped out above this level,
and from which the great values of the mine were extracted. Tunnel No. §
did not reveal any special values for a long distauce, not really until winze
4 was sunk, and here only a limited extent, beyond this point, however,
and to thz collar of winze 1, the values increased, and in winze 2 a good
showing of galena was made, proving that at least some of the ose found in
the upper levels did go below this level.

Mr. Garde's idea in connecting tunnels 5 and S was a most excellent one
in ty opinion, it made easible the exploration of about 375 feet, of ground
on the dip of the vein, or vertically 345 fect, at different levels and ata
comparatively small cost.  This connection will probably be made about the
first April. In the meantime a level, No. 6, has been turned from the main

End view of the Milling Plant of the Intercolonial Copper Co., at Dorchester, New Brunswick,
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winze, 135 feet below tunnel 5 on the incline of the winze and driven in a
southerly direction about 165 feet, it will soon be under winze 2 from
tunnel 5, mentioned above as showing the good ore body, when it is
proposed to upraise and make a connection. About 75 feet from the main
winze ore was found in this level 1a quantity and of excellent grade and has
remained with varying thickness to the present brest. 1 beleive that it is
characteristic of this district that the width of the pay-streak in its veins
constantly varies.

The block of ground opened up by this work, about 125 feet by 130 feet
will doubtless yield you a large sum of money. In addition to this Mr.
Garde has cut a station, 132 fecet deeper in the main winze, from which it is
proposed to start level 7. Again, tunnel 8, 117 feet further down the
winze, will doubtless be driven ahead to intersect the lead.

IFrom the surface cropping on top of the hill on which the Payne and
Mountain Chief claims are located to tunnel 8 is a vertical depth of ahout
goo feet. From the surface to tunnel 4 a depth of 460 feet about all of the
shipping ore has been extracted, what little was left is now being b-oken
prior to drawing the filling of concentrating ore, for after that is taken out
the walls of the vein will probably come together and this part of the mine
will be lost, of which you have boubtless been informed.  From tunnel 4 to
tunnel 5 a distance of oo feet, in what is desigunated on the longitudinal
p ojection as block B., very little work has been done, recently an upraise
was started to prospect part of this territory, but as vet nothing of value has
been found; it is however a large block of almost unexplored ground.

There remains then, the following condition in the mine. It has been
opened to a depth of about goo feet, about 460 feet is practically worked out,
excepting the filling as stated above: the next 100 feet has been only
partially worked out, and the remaining 340 feet is, with the exception of
what has been done on level 6, untouched. In the upper workings of the
mine, above tunnel 4, barren and partially barren areas were encountered,
aund the same condition must be anticipated elsewhere in the mine.
Valuable ore has already been found below tunmnel 5, and you are justified
in my opinion in thoroughly prospecting the lead on levels 6 and 7 and
tunnel 8.

As yon are aware the present plant is only large enough to operate one
machine drill and the hoisting engine at winze 1. With the improvements
contemplated by Mr. Garde, however, this will be remedied in the near
future, when I should advise your pushing development work as planned
from the 6th. and 7th. levels and tunnel 8, vigourously. In this connection
I shall certainly urge the shipment of more ore. This can readily be done
now from a block of ground between level 6 and tunnel 5 and north of
winze 2. You are now shipping about 100 tons per month and this could
be increased to 3co and probably to 4oo or soo tons a month if further
prospecting is successful. It may be that with a larger shipment you could
secure better smelter rates, in anyv event your top cost for management and
office expenses, foremen and engineers and blacksmiths and top men
generally go on the same whether yvou ship 100 or 500 tons or more a month,
There does not seem to be any likelihood of a change in the smelter
situation until the refinery now being built at Trail is in operation, when
you will probably share in the savings made by this operation. There is no
storage room at the mine for any large tounage of ore, so what is broken in
development will have to be shipped. There is, to be sure, some room in
the mine for storage, but this means an additional handling and con-
sequently a greater cost.

Familiar as yvou must be with the present state of the mine, there seems
but little for me to say beyond what I have already stated, and that is
virtually to carry out the programme laid out by Mr. Garde, in prospecting
thoroughly the ground above your lowest level tunnel No. § and between
tunnels 57and 4. In doing this conditions may arise which will make it
necessary to consider the working of your property at a still greater depth;
at present however you have alarge area to explore with a fair prospect of
finding valuable ore bodies.

There is still too much snow on the ground to see the surface and will
be for several months probably, and for this reason I have not seen anv
adjoining ground. The mill is well on the way towards completion, and
considering the exceedingly small investment for such a plant, should pay
you well. Tn conclusion it gives me pleasure to state that all the work
accomplished by Mr. Garde, in the mine, which I saw, was thoughtfully
planned and well and economically done. ‘ ’

CARIBOO McKINNEY.

The Directors beg to submit to the shareholders their third annual
report, and financial statement duly audited, for the year ended 3ist
December, 1g01.

At the beginning of the year, Mr. Geo. B. McAulay, Managing Director,
submitted to the Directors the necessity for some extraordinary development
of the mine with a view to locating the ore bodies at various points, and as
the financial condition of the company did not then warrant the expenditure
contemplated, in order to avoid the incurring of indebtedness, Mr. McAulay
very generously donated to thie company the sum of $30,000 to he expended
solely in the special development above referred to.

The operations were carried out as suggested by Mr. McaAulay, the
result being the locating of a continuous ore body 320 feet in length, of an
average width of four feet, on the 3rd and 4th levels west on the Cariboo
claim, and also the locating of the vein at a point 45 feet below the 5th level
east on the O!;anagan claim.

It appearing to your Directors that it would be desi able to have an
independent examination and report upon the mine for the information of
thie shareholders at this meeting, Mr. Harry McMaster, M.E., was, early in
December employed for this purpose  Mr McMaster spent about 2 weeks
iu examining the property, and his report will be read to you, and will, I
trust, be found satisfactorv. It will be noted that Mr. McMaster finds that
there is now sufficient ore iu sight in the mine to keep the mill running for
about two and a half vears

It appears from Mr. McMaster's report, as well as from the report of the

Managing Director, that there are still difficulties in the operation of the
mine owing to the many faults in the vein at the east end where the highest
grade ore has heretofore been found, and that the future of the property at
this point depends on getiing below these disturbances.

At the last annual meeting of the shareholders it was announced that
there would be a suspension of dividends for a period, and while there has
been no dividend declared during the last calendar year, your Directors are
pleased to state that they have found themselves able to declare a dividend
of one and one half per cent. out of the surplus earnings of the property,
and leave a reserve suflicient to meet contingencies. While your Directors
are unable at the present time to see their way to the resumption of regular
dividends, the surplus earnings of the property, after a provision for a pro-
per reserve, will from time to time be divided among the shareholders.

NEW FAIRVIEW CORPORATION.

The following is excerpted from the Report of the Directors’ under date
of February sth:—During the past six months over 600 tons of machinery,
building material, etc., have been taken down, hauled several miles and
erected,

This work has been well done, and reflects great credit on the
superintendent. By studying Mr. Ostenburg’s report, you will sce that the
ore we have crushed to the present date is that which was on the dump, and
the ore extracted in widening the drifts as the work of timbering and
erecting ore shutes was carried on.

The intention is to continue this work until we have the second level
filled with shutes to our western boundary, which is about 450 feet from
where work is being carried on now. This will take a few months, and in
the meantime sutficient ore will be extracted from the widening of the drifts
to keep the mill supplied. After this preliminary work, any quantity can
be taken as required. .

The work of putting in the ore shutes in the first and third levels has
been started, but it will be some time before large extraction can be made
from the third level, as the present drift to the westward in this level is only
110 feet.

It is gratifying to know that the width of the vein (as well as the
values) is greatest in the lowest level.

1We are pleased to be ahle to inform you that the Dominion Consolidated
Mines Co., whose property is above the Stemwinder, have made satisfactory
arrangements for large working capital, and have already commenced
further development.

We are informed by their secretary, that it is their intention to
immediately install electric machinery on their water power at Okanagan
Lalls, transmitting it to Fairview and vicinity. Provided satisfactory
arrangements can be made, it is quite probable that all our machinery wiil
be driven by this power, which will effect a considerable saving in operating
costs.

Your Directors are of the opinion that the superintendant's recom-
mendations shonld be carried out, and have no doubt but that the
improvements suggested can be shortly installed.

The work of the development and prospecting on our coal lands is being
carried on in a small way, and suflicient coal is being extracted to meet the
local demand.

The call made on the shareholders has been met by nearly go per cent.
of the whole issued capital.

NEW B.C. DEVELOPMENT CORPORATION.

The following is excerpted from the last Directors’ Report received :—
Your Directors beg to submit the Report and Accounts for the period from
October 2nd, 1900, to October 21st, 1901, as regards British Columbia and
from November 23rd, 1goo, to December 13th 1901, as regards Leeds.

It will be seen from the accounts that litile additional work has been
undertaken during the vear, the bulk of the Company’s capital being
invested in the ** Emily Edith Mines Limited.”” The present conditions of
carrying on mining in the Slocan are so extremely unfavorable that ycur
Directors would not feel justified in expending further capital on your
properties until there is some prospect of a reduction in the prohibitive
rates for freight and smelter charges ; to an increase in the market values of
silver and lead, and also to an improvement in the labour market and the
mining laws in the Province,

Your Directors have offered on easy terms the ‘“ Golden Crown' and
the * Helena'’ claims to owners of adjoining properties, and it is hoped that
In the spring, when the snow goes, satisfactory developments will
encourage the parties interested to take up their options. A working bond
was given on the * Silverton Boy'’ claim (adjoining the ** Emily Edith
Mine) and a large amount of development work has been done, and
although at present suspended the bond may be taken up again next year,
Other properties of prospective value have been Crown granted and will
therefore only require a trifling expense in holding them for more
favourable tintes. The small anount of disbursements is due_ to the strict
economy exercised by your Board. The salary of the Manager in Vancouver
ceased when active development work was discontinued and Mr. Hope most
chieerfully agreed to this arrangement.  You are, no doubt, aware that this
Company holds the principal interest in the « Emily Edith Mines” and your
Directors regret that developments have not yet brought any return to the
shareholders. A large amount of work has been done on the property
under difficult circumstances, and the resuits are as yvet undecided. The
*Emily Edith” Company report that the long looked for vein has been cut
n the No. 4 tunnel and it is hoped that the ore hodies in the upper levels
will also be found to extend to this level. Should this prove to be so the
prosvects of success will be largely increased and your Directors think that
the information desired on this point cannot be lon‘g delayed.
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IMPERIAL DEVELOPMENT.

The following is taken from the Directors’ Report under date 11th,
February:—During the year several changes have occurred 1n the Board,
The first was the resignation of Mr. A. L. McCulluch in March, and the
appointment of Mr. S S. Fowler to fill the vacancy. Mr. F. Burnett removed
from Nelson and resigued his seat and Mr, McCulloch was reappointed 1n
his place  Later Mr. Fowler and Mr. Kydd withdrew and Mr. J. Laing
Stocks aud Mr. W. P, Tierney were appointed to fill their places.

The development of our Lardeau properties was steadily prosecuted
woder Mr. Gracey's supervision, until 1st. June, with results which were
most gratifyang. During April and May several prospective purchasers
opened negotiations with the Board.and on June 15th last, a bond confirmed
by yon in general meeting, was given the London and British Columbia
GCold Fields, Limited, on the Eva and Imiperial groups. A cash payment
was made and they began active development. When the second payment
cante due they asked for a considerable extension of time, but owing to the
position in which we were placed in reference to payments coming due
original owners from us, we were unable to ﬁrant the full time asked for,
and the payment not being made on the extended date given the property
reverted to us.  Since then we have carried on the development work with
results that give us reason for much encouragement as will be scen by
reference 1o the report of our manager. .

At the request of the Board, our President, Mr. George Gillies, of
Toronto, canie to British Columbia in October to consult with us regarding
syndicate affairs and visit the property, IIe expressed himself as being
pleased with the progress made and fully in accord with the policy of the

rd.

Boa'l‘hc financial statement explains itself fully. Owing to the heavy
payments falling due on the Eva bond during the year (a comparatively
small balance only now remaining), we found 1t necessary to make the six
calls ou the stock authiorized by the articles of association and these have
been met with remarkable promptaess and unanimity, not a sivgle share
baving gone by default.

We would recommend that the balance of the shares in the treasury be
placed in the hands of the incoming Board.

SUNSHINE LIMITED.

From Directors® Report weextract the following :—The accounts showa
profit on the year’s working of £28 os. 4d. As thewhole of the work done
daring the past year his_been entirely for development purposes, the board
bave placed the whole of thie cost of mining (£2.103 4s. 5d.) to capital. On
the other hand, as in the course of development there have been mined
about 148 tons of ore, the realized or estimated value of which is credited to
the Profit and Loss Account, they have placed to the debit of that account
the whole of the charges for managentent, including the £ 1.000 per annum
paid to the Lillooet Company. ) .

The company still owns the nineclaimsenumerated in last year's report.
Thetitles to all these claims are Crown granted, except that of the Goldsecker
Fractional. The necessary assessment work on this claim has been carried
out and the Crown grant should be issued to the company very shortly.

The report of the General Manager in British Columbia is annexed
kereto, and gives full particulars of all the work doneat the mine duringthe
past vear. ‘The original of this report will be 1aid on the tableat the Annual
Meeting, as well as the schedules appended to it, showing the detailsand
measurements of the development work. ) .

As alrcady stated, the work during the year has been entirely in the
natureof developmentand exploration; and as wiil be seen fromnthe General
Manager's Report, the ore in the mine at and above the 283-ft. level has now
een practically blocked out. Should furtherdeveiopment have to becarried
ontat a lower depth, it would be necessary to erect an air compressor to work
the drills and pumps. .

\V'e have now commenced to stope the ore blocked out during the last
two years and it will be sent to the smelter as quickly as practicable. By
the last advices from the mizne, the General Manager expected to have about
400 tous of first-class ore sacked and ready for shipment by the end of
December.

Besides this, thereare some 4,500 to 5.000 tonsof second-class orealready
‘nized . but to give thisany value it would be necessary to go to the expensc
of erecting a concentrator and tramway. Thic step your Directors do not at
present feel justified in recommending.

GRANBY CONSGLIDATED.

The output now amounting 10 1500 tons daily, is to be increased very
tiaterially as a result of various contracts just let by the management.
When the two additional compressor plants, each with a capacity of 30
dsills, are installed a daily production of from 2500 to 3c00 tons can be
steadily maintained. Jay P. Graves, generai manager of the company, in
an interview gave an outline of the scope of future operations. ** Porter
Bros., the railway contractors,” said Mr. Graves, * have been awarded the
coutract for quarrying 100,000 tons of ore from the surface or glory holes of
the Granby group, with tbe understaading that if the work is mutually
satisfactory they will be ready to undertake the extraction of 5,000,000 tons
of ore  Porter Bros. are to start work within a few days. They will install
an exteusive plant, comprising derricks_and steam shovels. This is not
their first experience at that sort of mining, as they formerly extracted ore
under similar conditions in the iron mines of Michigan, where the quarrying
system prevails to a considerable extent. The leq%ze across the Granby
group hias already been partially stripped, but it will be stripped for an
additional length of 1500 feet and for a width averaging 200 fect. This, of
course, is quite independent of the nuderground developwent work directed
by the company. It is true that we havelet a contract to the Canadian Rand

Drill company of Sherbrooke for the building of two compressor clectrically
driven plants, each with a capacity of 30 drills, the size of the drills being
three and one-quarter inches. In order to compensate for the loss of power,
owing to the elevation of 5000 feet, the plants will be built 40 ?er cent larger,
thus bringing their efficlency up to that of a similar plant of normal size at
sea level, The double plant will probably be the largest of its kind ever
built in Canada, and with the present equipment will uive us a total of 8o
drills. The Cascade Power company has contracted to furnish us with a
maximum of 1500 borse power, with a provision to supply us with an extra
500 horse power for proposed enlargements, including two additional
furnaces for the sutelter at Graud Forks as contemplated. Electrical power
will also be supplied by the Phoenix Water and Light company. Weare
now employing 400 miners at Phoenix and there are 250 nam-s on our
smelter payroll  When the new plaat is installed we can produce a tonunage
of from 2500 to 3000 tons daily.

PROF. WILLET G MILLER,

- e ———— 4n o —————t— i ——— - —— 0o ———

Who has been appointed Provincial

Geologist for the Prozince of Omtario, '
L___.__.—w..,_ e e f

COMPANY NOTES.

¥Ymir —Cable from the representative at Nelson :—** During last month
So stamips ran 701 hours (29 days 5 bours). Estimated profit on operating,
$11,26S8 ( £2,344).”
Velvet Rossland.—Cable from manager:— * 50% tons yielded 52 ozs.
gold. 69 ozs. silver, 2,526 1bs. copper ; gross value $1,979, or an average of
39.19 ( £7 16s. z‘d ) perton; net proceeds from smelter §1,222, oran average
of $24.20 (£ 4 16s. 1cd.) perton.'”

Le Roi.—Returns from_ Marct:—* 24,528 tons of ore were shipped to
the Nortbport smelter. containing 7.522 ozs. of gold, 16,037 ozs. of silverand
358 tons of copper. From value (reckoning copper at 16 cents per pound as
in former monthly statements), §274.622, average value $11.Y5 per ton.
Taking Thursday’s New York quotations for copper, namely 12X cents per
1b , reduces the avernge +zluc to $t0.70 per ton.”

Molly Gibson.—Shipments for 1902 to May 1 have been as follows:—

1002, Tons.  Asay Value. ’;ffe'f:'é:;’ld Net Vvalue, ;‘.‘i;?g:;\;:;
January.... 266 £11.392.15 £2,790.80 £8.601.35 £32.34
February .. 447 16,232.33 4,154.9t 12,047.42 26.99
March..... &4 3 329.53 S15.46 2.514.07 29.93
April ...... 287 10,956.65 2,638.17 $,348.48 29.09

1,084  $41,940.66  $10,429.35  £31.511.32 $29.07

In addition to the ore shipped as above there are 1,500 tons sacked at
the mine, ready for shipment ; 225 sacks a day are being mined, so that even
though shipments were made on a larger scale there would still be a good
surplus which the company iutends holding until the silver-lead market
improves. Number 4 tunnel is being extended in ore. From Number §
tunnel a crosscut from the Aspen to the Florence vein will be ron, as also a
drift cast on the Aspen vein.

Slough Creek.—The following cables have been received from the
company’s mioe ianager, dated from Barkerville, B.C., the 13th and 21st
April:—'* Upraisein 37 fect—thevertical depth is S feet 6 inches—dry—from
the appearance of the face will have very little water—prospects are most
encouraging—I certainly think the mine will become a very valuable prop-
erty.” Upraiseis in 50 feet—vertical 12 feet—is in good order throughout.’
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Le Roi.—The secretary of thie Le Roi Mining Company, Ltd., has issued
the manager's report for March, as follows :— ..
** For the month ended 31st March the smelter gave the Le Roimine
?rﬁm for shipping 24,528 tons ‘ dry weight,’ containing gross values as
ollows:—

Per ton.

7,522,529 0zs. Gold at.......... $20.00 = $150,450 or £6.13

16,037.82 ozs. Silverat......... .50 = 8,821 or .36

715,716 1bs, Copperat ....... .12 = 85,886 or 3.50
£235,157

Average value per ton...... eterreee e .99

“* Mine Expenditure—The expenditure for the month on mine account
was $88,151. The cost of breaking and delivering ore on railread cars for
the wonth was $2.96, and the cost, tucluding all mune expenditure other
than that charged to mine maclunery and surface mtprovements was $§3.58.

¢ Northport Smelter—-The expenditure for the month was $227,125.
The following statement will give details of ore received at smelter duricg
the month and their contents :—

Dry tons.  Ozs. Au.  Ozs. Ag. I‘lif,'elcu'
Le Roi Mining Company. 24,529 7,522 16,038 715,716
Publicores ..ooovvnineiiiann, 6,235 3,551 9,053 349,453
Total............. 30,764 11,353 25.091  1,c65,169
The tonnage treated during the month was as follows :—
‘Tons,
Roasted ores.. . . .ol 24,875
Rawores, Le ROl . coiiiiieniniiiiinninnaeeannnn 148
Rawores, Le ROINO. 2. ..viiiiiiiiiiiiinennnae. 3340
Rawores, R. G. W. Mines,  ..... e 404
Concentrates. . . ... ........ ... 57
Total..evi tonr tiiiiniiiiiii e 28,924

Whitewater Mines.—Cable from the company's representative at Nel-
son, British Columbia:—** During last month 5,500 tons have been milled,
producing 482 tonsof concentrates. Approximate profit on month'sworking
15 §462. Compared to February, mill feed isof lower grade, 15 per cent.
The silver has been sold at more than 1 per cent. less per ounce. Number
of tons of ore nulled decreased 100 tons, owing to waut of water. Expenses
increased, owing to taxes, £563. Re-timber, £154.”"

Nimrod Syadicate.—\Ve arz informed that a cable has been received
from thie manager of the Atlin Mining Co., Ltd., « subsidiary of the above
synl(llicate, stating that he expects to begin hydraulicing on or before the
2o0th May.

Duncan United. —Cablegram from the engineer. *‘No. 5 level south,
Poorman Mine, has been driven 27 fi. since last report by cable. Average
assay value, $19 per ton. Shows considerable sigas of improvement.**

Le Roi No. 2.—The secretary of Le Roi No. 2, Ltd, issued the follow-
ing to the shareholders on Thursday :—

“In conseciuence of the circular issued by Le Roi Mining Company on
the 13th inst., the following cable was yesterday (14th inst) dispatched to
Mr. Bernard Macdonald :—

‘¢ Le Roi Board of Directors have issued hopeless circular to share-
holders ; Le Roi No. 2 depressed in_consequence. Cable what is your
opinion as to whether the position of Le Roi No. 2 adrersely affected by
situation, and, if so, why and to what extent?’

“ The following reply has this morning been received :—

‘ «Ia reference to your cable dated 14th, any position Le Roi may
assume cannot affect the operations Le Roi No. 2. If Northport smelter
shut down, Trail simnelters are ready for Le Roi No. 2 on the same terms.’

‘¢ Office note—The 22 per cent. loss of copper contents merntioned in
the Le Roi circular affects only the profits of the Ncrthiport smelter, the ore
of the Le Roi No, 2 being bough? and paid for on a fixed basis before
smelting, irrespective of recovery. The last information to hand says that
your miznt is looking splendid, and your directors wish to emphasize the
fact l\hat the collapse of the Le Roi nune has no bearing whatever ou Le
Roi No. 2.”

Mikado (Lake of the Woods District), Ontario.—Cablegram from
the 1iine manager —¢* During the period of 52 days ended 3rd May, the
mill crushed 2,009 tons of ore, yielding 402 ozs. of gold. During the same
period 1,071 tous of tailings were treated by cyanide, and yielded 66 ozs. of
bullion. Assay value of tailings, go cents.™

The Ymir Gold Mines.—A circular hias been sent to the shareholders
stating that in view of the altered conditions under which the mine is
working, as compared with those foreshadowed in Mr. Fowler's report of
the 13th February last, the directors consider it advisable that one of their
number should at once proceed to British Columbia to investigate the posi-
tion. Mr. Popkiss has therefore arranged to leave at the end of the present
month accompanied by Mr. Edward Hooper, of Salisbury House, E C., a
minfi_t(z]g engineer of wide experience, in whom the directors have the fullest
confidence.

Giant.—Mr. D. J. Macdonald cables from Rossland, under datc 12th
inst., the result of the experimental shipnient of S5 tons to the smelteras
follows :—*' Gross proceeds, £3,250: net profit, $2.750."”” (Office note—
This shipment is from the molybdenum ledge, which carries no copper
values, and the returns from the mine will not, in consequence, be affected
by the market price of copper. The $2.750 profit, it should be added, is ex-
clusive of molybdenite and cobalt). Referring to Mr. D. J. Macdonald's
cable from Rossland of the 12th inst. giving the net profit on a shipment
of 85 tons to the smelter as $2,750, a further cable has been reccived stating
that the result of shipment of 50 tons of ore to the smelter from the second-
class ore dump is 30 per ton gross,

' NEW COMPANIES.

BRITISH COLUMBIA.

Ashnola Coal Company, Limited.—Incorporated 27th March 1go,,
Authorized Capital, $1,000,000; in shares of $1.00 each.

Boseco Mines, Limited.—Incorporated 1oth March, 1902. Authorized
Capital, §10,c00 ; in shares of $1.00 each.

Monarch Gold and Copper Mines, Limited.—Incorporated 2nd Apri),
1902, Authorized Capital, $300,c00; in shares of ten cents each.

Rock Creek Placer Company, Limited.—Incorporated 1oth Mareh,
1902. Authorized Capital, $30,000, in shares of §3c.00 each.

The Lamderg Mines, Ltd.—Incorporated 1st May, 1902, Authonzed
capital, £10,000.00, divided into 100,000 shares of 10 cents each. uilce:
Victoria, B.C.

The Marie Marilla Mining Co. of B.C, Ltd.—~Incorporated 1st May,
1902. Authorized capital, $1,600,000.00, divided into 1,600,000 shares ot §; v
each. Office: Victoria, B.C.

Washington Mine, Ltd.—Incorporated 3oth April, 1902. Authorized
capital, £200,000.00, divided into 200,000 sheres of $1.00 each.

The Nanaimo Jubilec Mining and Development Co.—Incorporated
1st May, 1902. Authorized capital, $1350,000.00, divided into 150,c00 sitares
of $1.00 each,

The Sapphire Gold Mines, Ltd.—Incorporated 1st May, 1902. Auth.
orized capital §1,500,000, divided into 1,500,000 shares of $1.00 each.

The Diamond Vale Coal and Iron Mines, Ltd.—Incorporated 1ath
May, 1902. Authorized capital, $1,000,000.00, in 1,000,000 sharas of $1.00
each.

ONTARIO.

Mineral Range Iron Mining Company, Limited. —Incorporated sth
April, 1902. Authorized Capital, $500,000; in shares of $1.00 each. Head
Office :—Windsor, Ont.

Globe Refining Co., Ltd.—Incorporated 18th Aﬁﬁl, 1902. Authorized
capital, £300,000, in shares of $100.00 each. Head office : Ottawa, Ont.

Stratford Peat Co., Ltd —Incorporated 27th blarch, 1902. Authonzed
capital, $40,000, in shares of $10.00 each. Head office: Toronto, Ont.

The Soo Prospecting and Development Co.—Incorporated 15th Apni,
1902, Authorized capital, $40,000. Head office. Sault Ste, Marie, Ont,

The Rideau Graphite Company, Ltd.—Incorporated Sth May, 1502
Authorized capital, $30,000 00, 1n shares of $100.00 each. Head office.
Kingston, Ont.

Pickands Iron Company.—Incorporated Sth May, 1902. Authorized

capital, $30,000,00. Toronto, Ont.

Chippewa Consolidated Gold Mining and Milling Co., Ltd.—Incor
porated 8th May, 1902. Authorized capital, $2.000,000, divided into 2,000,c00
shares of $1.00 each. Head office: Toronto, Ont.

Black Rock Mining Co., Ltd.—Incorporated joth Apri), 1602,  Auth.
orized capital, $150,0c0.00, divided into 1,500,000 shares of 10 cents each.
Head office : London, Ont.

McKellar Island Silver Mining Co.—Incorporated 3oth April, 1002
Authgrized capital, $10,000. Head office : Noble Alexander Bartlett, \Wind-
sor, Ont.

Canadian Oil Fields, Limited, —Registered in London, England, mub
an authorized capital of £100,000 in1 40,000 734 per cent. cumulative }:rcfcr-
ence shares of £1. There are also 7 per cent. mortgage debentures of L100
to the extent of £15.000. The company, whose head office is at 1 St. Mary
Axe, Lundon, E.C., has been formed to acquire as an established, pro.table
and going concern 561 acres of oil lands, upon which 362 welis arc now
full working order and pumping oil daily. In addition to the oil laudsin
the County of Lambton, the company takes over the business of the I'ciroa
Crude Oil and Tanking Company, Limited, and the Crown Ware
housing Company, Limited, comprising the vrincipal transportation
and storage busiuness of the petroleum industry in Canada, wih §§
miles of underground pipe lines, collecting statious, pumping engines and
other plant. The vendors undertake that the propertics acquired .ndat
present being worked are giving a production of 20,000 barrels per anuum
It is estimated that the cost of producing crude oil at Petrolia und.rsthe
amalgamation will notexceed socents per barrel of 35 imperial gallons The

urchase price has been fixed at £56,000, to be satisﬁcg. asto £31,.+0, 10
ully paid ordinary shares and as to the balance by the redemption of cxist-
ing mortgages of £ 25,000, the vendors receiving no cash.

NOVA SCOTIA.

Copper Crown Mining Co.—This company, owning a smelting plart
at Pictou, N.S., has heen reorganized. The officers of the company aste-
constituted are: President, W. F. Whitney ; Vice-President, C. H. tone
Treasurer, N. E. Martin; Secretary, F. J. Tyler; Local Manager, W H.
Kinvnon,

Minudie Coal Mining Co —The following officers were recently ¢ ected
President, Max M. Sterne; Manager, Henry McArtbur; Secretary, R. S.
Hibbard ; Directors, James A. Dickey, J. D. McGregor, M. D. Pride J.H.
Scaman, John McKeen and C. J. Willis. ]
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INTERCOLONIAL COPPER CO.

Later Dotails of the Mining and Milling Operations of this
New Brunswick Corporation.

Since our remarks on the operations of the Intercolonial Company
went to press we have received a copy of a recent report by Prof.
Cartnichael, of Boston, upon the property, from which we make the follow-
ing extracts i— .

Extending northerly from the village of Dorchester, N.B., is a broad
ridge of sandstone which gradually becomies narrower and higher, and
finally terminates upon the property of Intercolonial Copper Co., about
three miles away. The sandstone is regularly bedded and dips gently to
toe S.W. Upon the westerly flank of the ridge on the land of the Company
and upon the land of the Westmoreland Mining Company outcrop con-
glomerate and sandstone beds which are impregnated with copper. The
copper exists rincipally in the form of sulphide or chalcocite. In the
strata nearest the surface this mineral has in part by the action of the air
and moisture been converted intc carbonate, which colors the rock green,
The chalcocite is associated with the carbonized remains of the carboni-
ferous age to which the rocks containing these fossils belonf. The chalco-
cite containing 79 per cent. of copper, is found occasionally in extended
masses, but for the most part, is disseminated as minute grains throughout
the working beds. Two distinct levels have been worke§ and others have
been observed. The King lot level is that which outcrops and which has
been followed three-quarters of a mile. It has been opened up by several
shafts and tunuels

The new main tunnel enters at the base of the ridge above described,
and is a most important development of the company's property. It
unwaters the mine and allows a considerable strcam of water to flow out
by gravity which must otherwise be pumped out at great expense. The
water from tlie mine now furnishes an adequate and necessary supply for
the mill below. The tunnel, which is 1250 feet long, has directly tapped,
as anticipated, the ore bodies, and lateral tnunnels have also opened up ore
stopes of great extent. One branch of the tunnel extends in the direction
of the King lot, and if, later, an uprise ismade to the urper workings of the
mine, excellent means of ventilating the new slopes will be secured, as well
asa more economical route for seading the ore from the upper levels to the
mill. For a thickness of about five fect the sand stone conglomerate of the
lower level average about about 1.8 per cent of copper. In many places
the are is much richer, and with some selection, as at the present time, it
can be delivered to the mill at 3 per ceat copper contents. 'he develop-
ment of the mine aud the removal of large quantities of copper-bearing rock
has shown no diminution in the umount of copper, but has strengthened
the upinion constantly hield that the amount of ore avalable 1s practically
inexbaustible. TUnlike most copper deposits, this is not a fissure vein
formed by chemical action, or eruptive intrusion, but is a part of
the original sedimentary formation, and its extension can be de-
pended upon with greater certainty The conditions for economiical
working are excellent, Labor is plentiful, intelligent, and much less ex-
pensive than is gencrally obtainable in mining districts. The rock is firm,
and the workings require practically no timbering. With completion of
tramway and power equipment the ore can be run on 2 level to the mill at
atotal cost of less than one dollar per ton.

MILLING THE ORE.

The copper is extracted by chewical means. The rock is first crushed
iz = powerinl breaker, aud then passed through reducing rolls and sifted,
whereby the whole mass is brought to the predetermined degree of fineness,
which at present is about twenty mesh. The ore passes{rom the screens to
large bins, from whence it is automatically fed to the roasters The object
of roasting is the removal of suiphur combined with the copper, which
would prevent the solution of the latter. At a red heat, in the presence of
air, the copper mineral parts with sulphurandis converted into black oxide.
The roasters consist of iron tubes of peculiar construction slowly revolving
over fires which tnaintain them at a dull red heat, The roasted ore, as it
escapes from the tubes, is received by a conveyor_ which delivers it to the
lixiviation vats. These are circular, 21 feet in_diameter, and rest upon
massive masonry supports. They are of wood, lined with lead. burned at
the joints, and the lead in turn is lined with brick laid in cetnen. to protect
thelead from mechanical injury. Upon the hottom of each vat isa filter,
and at thie centre 2 covered aperture which is open for the hydraulic dis-
cha ge of the tailings after the removal of copper. The ore is treated
in the vats with a sulphuric acid solution which readily dissolves
the oxide of copper. The sulphate of copper solution flows from
the vats into a storage tank, where it is impregnated with sulphurous
gas. It is proposed to supply this gas without cost from the fumes
of onc of the roasters, which will be supplied with pyritic ore. The
sulphate solution, of a bright blue color, gravitates to the electrolytic
cells which are arranged in two series in a terrace.  These vats contain lead
plates suspended in close proximity, and so connected with the electrical
supply that they are alternately jnsitive and negative. Sulphurous gasis
aisa hlown through the solution .a the cells. The sulphurous acid secures
a low voltage, protects the positive plates from oxidation, and produces
stlphuric acid necessary for extraction. The copper is deposited in smooth
plates of any desired thickness ; it is readily stripped from the lead, and is
found to be of extreme purity. The liquor escaping from the cells contains
the sulphuric acid liberated from its combination with _copper as well as
that ‘generated from sulphurous acid, and is collected in a tank, from
which 1t is pumped back intv extracting vats for the treatment of successive
lots of ore, The ucid liquor is thus kept in continuous circalation.
Theoretically the stock of sulphuric acid is doubled for each cycle, but
practically the excess of acid is consumed in neutralizing the ore. The
electricity is supplied from dynamos driven by a special engine.

The leaching aud electrolytic departments of the mill, at present of
less capacity that the crusher, rolls and roasters, can readily be extended at
any time, so that a uniform production of copper can be maintained.

THE LE ROl POSITION.

Heavy Smeiter Losses.—The Liabilities Exceed
the Net Assets.

The directors of Le Roi Mining Company have issued the following
circular to the shareholders under date the 13th inst :—

**On 28th April we published the following statement ;—

** Iu consideration ot the fact that 24,528 tons of ore mined during the
month of March were estimated to yield a profit of caly $9.950, the directors
cabled to Mr. Mackenzie, asking whethier it would not be politic \o cunserve
the ore reserves, pending a reduction of working expenses, and his reply
(dated 27th April) has been received today (28th April) :—

‘* Mr. Mackenzie says that with copper and silver at present prices, and
fuel aud freight at present prices, the March grade of ore leaves no profit,
and he has atready beguu to sort the ore more closely, making April grade
up to $10 50 per ton. He also reports that he is experiencing difliculty
with smelting operations, and has reason to believe a considerable per-
centage of the copper contents are not being recovered. He is, therefore,
going to clean up at the smelter to ascertain to what extent thisisso If
the clean-up shows losses which the difference between assay values and
recovery indicate, Mr. Mackenzie strongly advises treating the ore on hand
at the smelter, and then to shut down smelting works entirely until we can
obtain satisfactory freight and fuel rates and prices have risen for metals,
to push ahead with developments in the lower levels, work being done by
contract, and reduce expenses 1o the lowest possible point,

*¢ ¢ Mr. Mackenzie further informs us that he has written fully on this
subject, and advises delaying any action pending the receipt of his letter
and the result of the clean-up at the smelter.’

** The correspondence hiere mentioned has come to hand, and includes
a report made by the smelter manager.

** Mr. Mackenzie has also cabled the result of the clean.up at North-
port, which shows the losses in smelting to be 22 per cent. of the copper
contents, and 2 per cent of the silver contents of the ores treated.

¢ Since 3oth November, the value of the metals not recovered amounts
to §108,000.  Mr. Mackenzie, in estimating profits, kas apparently made no
allowance for thesa losses ; in reality, therefore, no profits have been made.

**The smelter manager reports that the extraction caunot be improved,
and that it is quitc as good as any obtained by other smelting works treat-
ing ore of similar grade and cbaracter. He also states plainly that to smelt
Le Roi ore (of the present grade) alone, with presant prices of copper and
coke, will leave a very small profit, if any.

** Mr. Mackenzie, in his last monthly statement of the financial position
of the company, gives assets in excess of bank indebtedness at 31st March
to be £63.000 (approximately). e now informs us by cable that at 301h
April the total habilities exceed the net assets by $200,000, because, in
addition to the $108,000 already mentioned as the value of the metals not
recovered, the clean-up shows a reduction in the value of the stock in hand
of $275.500.

** The situation is therefore a very serious one. The directors are in
cable communication with the manager with a view to making the most
satisfactory arrangements for the immediate future ; at the same time they
feel the only course open to them is to call the sharshicldess together, and
this will be done ae zosu as possible.”

MISCELLANEOUS.

Sawdust Fuel Briquettes.

Sawdust in cake form appears to have been used as fuel in Germany
with rather promising results. * Cassier’s Magazine** for April, quoting
from a report of the United States Consul at Berne. says that the sawdust
cakes are octagon shaped, 6}4in. long, 3%in. wide, and three-quarters of an
inch thick, weighing about half a pound each. In the district surrounding
the factory wherethese cakes were niade the schools were heated by them,
the combustion leaving very little ash and proceeding without a large
flanie. No binding ingredient is said to Ye used, the sawdust being simply
dried and pressed into the desired briquette shape, and owing thusto the
absence of tarry or oily substances there is no smoke in burning The
weight of such a briquette indicates the heavy pressure under which ittakes
its shape, and the edges look like polished oak ; in fact, it is heavier thana
piece of hardwood of the same size. The demand created by the popularity
of the fuel excecded the supply of sawdust obtainable in the vicinity of the
factory, and shiploads were, therefore, procured from Sweden and carloads
from distant manufactories.  Sawdust, which previously could be had for
the asking demanded a marlket price as soon as it became known that a
certain factory could make use of it. Even then it was profitable to manu-
facture the briquettes ; but. unfortunately, the factory was destroyed by fire
and operations came to a standstill. Making siwdust briquettes of this
kind would, therefore, seem to be worth inquiring into further.

Belting . [ts Use and Abuse.

That is the title of a paper read by Mr. W. H. McBarnes at a meeting
of the Ohio Society of Mechanical Engineers. He coxztended that much
better service would be obtained from belts if users would pay a fair price,
bat if they will insist on Jow-priced belts they must expect to get a quality
accordingly. Again, belts wear out quickl cause they do not get proper
care. To lct a belt run one moment after 1t gets too slack is bad practice,
for it is apt to slip and burn all the staying qualities out of it. “Another
good Teason why it should not be run slack is that the engineer or belt man,
to save work, would be tempted to put on a dressing, or, worse yet, put on
resin to make it pull, and, in the language of Rex, **the man who will put
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heating value. The latter objection is met by compressing the dried peat

concentrated the greatest possible heating value. attacks boilers less, as established by experiments.

CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland

MANUFACTURERS OF

WIRE ROPES fop Collieries, Mines,

Aerial Tramways

Transmission of Power, Logging and general Hauling and Hoisting Purposes.
Wire specially selected for own exclusive use.

We have made many records with our Winding, Haulage and Crane Ropes.

Mustration of 3, diar. Spec’al Improved Patent Steel Wire Rope, 1760 yards tong, supplied to Dalzell Colliery, Motherwell, Scot.,
which ran two years and 8 months, shewing condition when taken off. Previous rope from another maker lasted 1 year and 9 months

TELEGRAMS— Ropery Rutherglen.” A BC, AI and Lieber’s Codes used.

AGENTS IN CANADA:

Wm. Stairs, Son & Morrow Ltd., Halifax, N.S. ' Drummond, McCall & Co., Montreal.
W. H. Thorne & Co. Ltd., Saint John, N.B. John Burns, Junr., Vancouver, B. C.

resin on his belts is either a fool or a knave,’” for it is sure to spoil his belt In the opinion of Mr. Adolf Dal, who is a State Peat Master, the present
if continued for any length of time. dearth of coal will prove a great boon to Norway if it stimulates the growth
In an emergency, as when some unforeseen substance has found its way  of the peat industry. It is not advisable now, he considers, to await the

to the belt, it may be necessary, to keep from shutting down between hours,  complete solution of the problem of coaling peat in such a way as to obtain
to use some of the so-called dressing. We know from experience that the best product with the greatest economy, but advantage should be taken
engineers will go to almost any extreme to get out of a tight place—circun- of the present favourable opportunity for utilising peat as commonly manu-
stances sometimes making it necessary to keep a belt running when it factured by machinery, short of coaling. The crude peat is kneaded in
should not—but this should not be allowed to any extent. To allow a belt machines of various kinds, either direct from the bog or with added water ;
to run too tight is just as bad, for it will make short life for the belt, hot the fibres are ground asunder, squeezed together, and the less rotted por-
boxes., and scored shafting. There is not one in 20 who takes the time or  tions are torn apart and mixed with the fully-rotted portions. Hence, when
can splice a belt properly ; it is generally done in a hurry any way to make it dries. the ground peat becomes much more solid and dense than that
it hold together. How often we see boards nailed up or rims tacked onto  which is dried in lumps as dug from the bog ; it is also more convenient for
keep belts from getting off the pulleys. Al this is good for the belt dealers. transport. Such peat made in Norwegian factories was found by Mr. Dal to
have a specific gravity ranging between o6 and 1'1, most commonly 0 S to
Peat Fuel in Scandinavia. 09 ; and to contain 1°g6 to 8-S per cent. of ash, generaly 313 to 5!z per
The present high prices of coal are stimulating effort in Norway iu the cent , reckoning the perceutage on thoroughly (}r} p.ea‘t.b The ‘1“131“}' hatur-
matter of utilising the extensive peat bogs of that country. In a paper read ally varies, according as the crude matcrial itself varies et\\fen ight mossy
before the Institution of Civil Iingineers, Mr. Alfred Bache poiuts out the peat but little rotted, and black rich peat. It undergoes no chemical change
difficuliies to be contended with. The crude peat contains so large an M the kneading machines, so that its heating power is equal to that of the
amount of water, and even when dried it is so bulky in proportion to its crude material, and is commonly taken at 3,500 ca.ories per kilogramme
X {6.300 British thermal units per Ib.) The peat so manufactured is useful for

into briquettes, which, though forming a useful fuel, is said to smell un- most firing for which coal is now used ; it gets up steam and keepsllt up as
pleasantly, unl:ss burnt in fireplaces specially designed. A more thorough well as does coal ; it burns up completely, leaving no'c]mker.‘au( mdke.s
plan is to coke the dried peat, thereby obtaining an ideal fuel, in which ijs less smoke than coal. as it contains less carbon. Containing less sulphur, it

BRIQUETTING MACHINERY sise rumaces
BLAST FURNAGES....
BRIQUETTE your Fiue Dust, Fing Ores, Galcines, Concentrates, Siimes and other Mineral Fines

INCREASES THE CAPACITY OF THE FURNACE FROM 10 TO 25 PER GENT.

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.

B CHISHOLM, BOYD & WHITE CO. e =

OFFICE AND WORKS: 5700 Wallace St. CHICAGO, ILL, U.S.A.
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MINING ENGINEER.  |N PREPARATION

WA\TI*, J--Position by Mining Engineer with 20
years pldt[lull experience in ghcu ge of iron and TWELFTH EDITION
coal mines in England. Surface and underground . -
work ; boring, 5mkmg and developing ; crection of Tha Banadlan MI“I“ Manual
mathen\ ; management of men, etc.  Holds English
Government certificate as Colher\ Manager. FOR 1902

Mineral properties surveyed and 1cponted upon. ] 4 o .
Address : Up to date particulars of the Organisation, Equipment, Operations,

Output, Balance Sheets and Dividends of all Canadian
H. WILSON, 1570 Ontario St,, MONTREAL. L . .
M ’ Collieries Metal Mines  Stamp Batteries

WANTED : Blast Furnaces Smelting Works
FOR A LIBRARY. ANDSOME

600 PP.—_HANDSOMELY BOUND

OPIES of Volumes I’ 11 and 111 of the Federated .’Ijhe most complete and handily arranged work of reference to Canadian
Canadian Mining Institute ; Volumes I and II mining undertakings extant.
General Mining Association of the Province of Que- “PRICE FOUR DOLLARS
bec; Vols. I, 1T and III, Canadian Mining Institute.
Cash will be paid for any or all of these copies.

Write ** J.B.,” Canadian Mining Revicw, Ottawa.

MINING STOCKS.

We are open to act as Fiscal Agents in
Boston and New England for the sale of
the Treasury Stock of a good Mining
Company. Address with full particulars

EDWARD HEDGES & GO0., Bankers and Brokers

19 Congress Street, BOSTON, MASS.

THE CANADIAN MINING REVIEW

OTTAWA, CANADA.

ComBINED THEODOLITE AND
Mining DiaL

Quick Levelling Head.
Reading go- up and down.

GuN METAL - - Price £25.
Conk Wornh - - Atavism,

ArumiNtom - - Price £30.
Cong WorD - - - Ataxy.

Stanley’s Patent Mine
Staff, 6 feet, closing to

20 inches, very port-
able. L2 5%,
Cone Worb - - Element.

@ FINE PERFORATED METALS " Mathematical, Drawing, and Surveying Instruments
S FOR .. - 5 Of every description, of the highest Quality and Finish, at
£a e the most moderate Prices.
@ Stamp Battery . XX g SPECIALTY FOR MINING SURVEY INSTRUMENTS.
% . . ' AR ~ Price List, Post FREE
2 Huntington Ml 2|l Adiress—W. F. STANLEY & CO. Ltd.
and Jlg Screens AARKE 5 CREAT TURNSTILE, HOLBORN, LONDON, W.C., ENC.

AMERICAN ENGINEERING WORKS srama T, Lovvos.

204 Dearborn Street CHICAGO, ILLINOIS Gold Medals, Inventions Exhibitions, 1883, and Mining F.xhibition, 18y,
—
We carry a Large Stock.
& G0
ROPE - RAILS
Obtain our Prices.
C e
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* CANADIAN MINING INSTITUTE.

EASTERN ONTARIO SECTION.

A PUBLIC MEETING of Mine Owners, Mine Managers, Mining Eng-
ineers and others interested in promoting the welfare of the mining industry
in Eastern Ontario, will be held in the British-American Hotel, CITY OF
KINGSTON, ONT,, on

Monday Evening, 2nd June, 1902

for the purpose of completing the Eastern Ontario Section of the Institute.
A programme of papers will be presented.

B. T. A. BELL,
General Secretary.

CHARLES FERGIE,
Lresident,

W. L. GOODWIN,

Chairman,

CANADIAN MINING INSTITUTE.

EASTERN TOWNSHIPS SECTION.

A PUBLIC MEETING of Mine Owners, Managers and Mining Eng-
ineers, and others interested in the mining industries of the Eastern Town-
ships of Quebec, will be held in the Board of Trade, SHERBROOKE, QUE.,
on

Tuesday, 10th June, 1902
AT 3 P.M, AND § P.)M.

for the purpose of completing the organization of the Eastern Townships
Section of the Institute. A programme of papers will be submitted for dis-
cussion. All mining men cordially invited.

B. T. A. BELL,

General Secretary.

CHARLES FERGIE,
Dresident,

GEO. R. SMITH,

Chairman,

CANADIAN MINING INSTITUTE.

NOVA SCOTIA SECTION.

A PUBLIC MEETING of Mine Owners and Mine Managers, Mining,
Civil and Mechanical Engineers, and all who may be interested in promoting
the welfare of the profession and industry of mining in the Province of
Nova Scotia, will be held AT SYDNEY, CAPE BRETON, on

Friday Evening, 13th June, 1902
for the purpose of completing the organization of the Nova Scotia Section
of the Institute,

A programme of paperson subjects of interest to the coal, iron and gold
mining members will be presented.

B. T. A. BELL,

General Secretary,

CHARLES FERGIE,
President,

C. SHIELDS,

Chatrman,

CANADIAN MINING INSTITUTE.

BRITISH COLUMBIA SECTION.

A PUBLIC MEETING of Mine Owners, Mine Managers, Mining Eng-
ineers, Assayers, and all who may be interested in promoting the welfare of

the profession and industry of mining in British Columbia, will be held in
the CITY OF NELSON, on

Tuesday, Sth September, 1902
(AFTERNOON AND EVENING SESSIONS)

for the purpose of completing the British Columbia Section of the Institutel
A programme of papers of interest to mining men in the Province wil.

be submitted for discussion.

B. T. A. BELL, CHARLES FERGIE,

General Secretq ry. President,

R. R. HEDLEY,

Chatrman.

SGHOOL of NINING

Practical Science Faculty of
Queen’s University

Kingston, Ontario.

[ B S 5 S ¥ )

THE FOLLOWING COURSES ARE OFFERED

1. THREE YEARS COoURSE Fok A DIpLoMa 1N
(rr) Mining Engineering,
(b) Analytical Chemistiy and Assaying.
2. Fovr Years’ Covrse vor A Decree B.Se. 1y
Grouve 1.
(«) Mining Engincering,
(h) Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(d) Chemical Engineering,
Grote 11,
(e) Civil Engineering.
(f) Mechanical Engineering.
(9) Electrical Engineering.
Grove 111
(k) Biology and Public Health.
3. CoUksES IN CHEMISTRY, MINERALOGY AND GEOLOGY
for degrees of Bachelor of Arts (B.A.) and Master of
Arts (M.A)
For further information see the Calendar of Queen’s University.
4. Post-GRALUATE COURSE FOR THE DEGREE OF
Doctor of Science (D.Se.)
For further information see the Calendar of Queen’s University.

000000000000000000000000000000
Next Session begins ;
October 1st, 1902. s

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

HE SCHOOL is provided with well equipped laboratories for
the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. It has also a well equipped
Mechanical Laboratory. The Engineering Building will e ready
for occupation next session and the Geology and Physics Building
the following session. The Mining Laboratory has been remodelled
at a cost of some $12,000 and the operations of crushing, amalgam-
ating, concentrating, chlorinating, cyaniding, ete., can be studied on
a large scale,

For Calendar of the School and
further information, apply to

The Secretary, Sohool of Mining, Kingston, Ont,
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J. Bertram & Sons
Canada Tool Works,

DUNDAS, ONT.
Bullders of Iron

» ¢ e « WORKING MACHINERY

..FOR...,

SHIP YARDS
ENGINE WORKS,
FORGE WORKS.

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

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

MACHINE TooOLS

WILL SUPPLY A SHOP COMPLETE.

moStore: 321 St. JAMES STREET.

B.C. Agency: The Wm. Hamilton Mfg. Co., Vancouver, 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 Gumherland Railway & Coal Company

Are prepared to deliver this well known

Steam Coal at all points on the lines of
G. T. R,, C. P. R. and I. C. Railways.

Head Office : 107 ST. JAMES STREET, MONTREAL

Address: P. 0. BOX 396.

IMPROVED NEEDLE LUBRICATORS.

On a PATENT PNEUMATIC and SELF-

ACGTING 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 re&ucing the plugs to fit exist-
ing oil holes, the needle must be perfectly round, smooth and clean, so
as to work freely in the tube, the flattened end reaching about half-way

_up the inside of Lubricator, while the other end rests on the shaft or
axle, will produce the following results, viz. :—

1st.—Free working of the machinery by perfect lubrication.
2nd.—A saving of more than 735 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.

e

THE CLEANER THAT CLEANS CLEAN.

No Moisture, No Scale.

Saves Cost Quickly,

WRITE FOR PRICES TO

THE HAMILTON BRASS
MFG. GO0, Limited.

HAMILTON, ONT.
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Did You Heap the Thunder?

Where there is thunder there is lightning.

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

NOW

IS THE

1IME

.Write for Bulletin No. 823..

MANUFACTURED AND SOLD BY

‘ ANADIAN ‘ ENERAL EECTRIC < o,

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.

Canadian Pacife Ratlway

IS THE MOST DIRECT ROUTE
TO THE

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 IMPEWIAL LIMITED 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 Lines,
WINNIPEG, Man.
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PROVINCE OF

NOVA SCOTIA.

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

—AND—

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. Leases of any number of areas are granted for a
termn of 40 years at $2.00 per area. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
anuually for each area contained in the lease it becomes non-forfeitable if
the labor be not performed.

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

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

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day from 10a.m. to
4 p.m., except Saturday, when the hours are from 10 to 1. Licenses are
issued in the order of application according to priority. If a person dis-
covers Gold in any part of the Province, he may stake out the boundaries of
the areas he desires to obtain, and this gives him one week and twenty-four

hours for every 15 miles from Halifax in which to make application at the
Department for his ground,

'MINES OTHER THAN GOLD AND SILVER.

Licenses 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 & nominal fee, and provision ismade for lessees and licensees
whereby they can acquired promptly either by arrangement with the owner
or by arbitration all land required for their mining works.

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

The unusually generous conditions under which the Governwent 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 NINERAL  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 VABIETY

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, (4)
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 (4) be occupied and
worked under a mining license.

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

The rates charged and to be paid in full at the time of the pur-

chase are $5 and $10 per acre for mining lands containing the superior |

metals* ; the first named price being for lands situated more than 12
miles aud the last named for lands situated less than 12 miles from the
railway.

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

Unless stipulated to the contrary in the letters patent in conces-
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, $5 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

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



THE CANADIAN

MINING REVIEW,

DOMINION OF CANADA

SYNOPSIS OF REGULATIONS

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

COAL.
Coal lands may be purchased at $10.00 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 gross output.

QUARTZ.

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

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

A Free Miner having discovered mineral in place may locate a claim
1500 X 1500 feet by marking out the same with two legal posts, bearing loca-
tion notices, one at each end on the line of the lode or vein.

The claim shall be recorded within fifteen days if located within ten miles
of a Mining Recorder’'s Office, one additional day allowed for every additional
ten miles or fraction. The fee for recording a claim is $5.00.

At least $100.00 must be expended on the claim each year or paid to the
Mining Recorder in lieu thereof. When $300.00 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 either bar or
bench, the former being 100 feet long and extending between high and low
water mark. The latter includes bar diggings but extends back to the base
of the hill or bank, but not exceeding 1,000 feet. Where steam power is used,
claims 200 feet wide may be okttained.

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 have: or
who may receive entries for bar diggings or bench claims, except on the Sa--
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 has ob-
tained more than one lease one dredge for each fifteen miles or fraction is
sufficient. Rental $10.00 per annum for each mile of river leased. Royalty at
the rate of two and a half per cent., collected on the output after it exceeds

$10,000.00.
DREDGING IN THE YUKON TERRITORY.
Six leases of five miles each may be granted to a free miner for a term of
twenty years, also renewable.
The lessee’s right is confined to the submerged bed in the river below low

Otrawa, gth Dec., 1901,

water matk, that boundary to be fixed by its position on the 1st day of August
in the vear 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. Oneextra day allowed for each additional ten miles
or fraction.

The person or company staking a claim, and each person in his or its
emplovment, 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 lenuth,
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
$35,000 oo.

No Free Miner shall receive a grant of more than one mining claim on
each separate river, creek or gulch, but the same miner may hold any 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 Yukon Official Gazette.

HYDRAULIC MINING, YUKON TERRITORY.

Locations suitable for hydrautic 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; is
found to be unsuitable for placer mining; and does not include within its
boundaries any mining claims already granted. A rental of $150.00 for each
mile of frontage, and a royalty of five per cent. on the gross output, less an
annual exemption of $25,000.00 are charged. Operations must be commenced
within one year from the date of the lease, and not less than $5,000 must be
expended annually. The lease excludes all base metals, quartz and coal, and
provides for the withdrawal of unoperated land for agricultural or building
purposes.

PETROLEUM,
All unappropriated Dominion Lands shall
open to prospecting for petroleum. Should the prospector discover oil in pay-

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

rounding his discovery 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.

» after the first of July, 1go1, be

?



THE CANADIAN MINING REVIEW.
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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 canditions for seven
years. There are no royalties.

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

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

to

HONORABLE E. J. DAVIS,

Commissioner of Crown Lands,
or

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.

0000000000000 00000000000000006006000

:“”0.0‘000.0‘“0.0.0.0.0.0.“0.“0‘“““00“““”“““



THE CANADIAN MINING REVIEW,

ELEVATORS-CONVEYORS

Endless Apron-Pan and Truek Elevator Buckets

Conveyor Any size, shape or
capacity.

Chains of Every Description

OUR PRICES WILL INTEREST YOU.

Screens, Chains, Wheels,

Dump Cars, Spiral Conveyors,

Coal and Ore Cable Conveyors,

Handling Machinery, Water Elevators,

Crushers.

Coal Washing Machinery.

Logs, Lumber, Shavings, Refuse, Sawdust,
Handled Rapidly and Economically.

WILLIAMS & WIL

Sole Canadian Selling Agents for T R Wl‘ite for Our
The Jefirey M’fg. Co. Ll Prices.




THE SNOW STEAM PUMP WORKS,

MAXUFACTURERS OF

Steam Pumps, Pumping Engines and Hydraulic Machinery.

@eneral Agents for Canada, DRUMMOND, McOALL & 00., Montreal,
Local Agent F. R. MENDENHALL, Rossland, B. .

Pumps Kept In Stock at Montreal and Rossland.

MONTREAL.. The Montreal Gar Wheel Co.
PIPE FOUNDRY CO.| e

wm PIPES) v 1)

WHEELS ™

For Rallroad, Electric Car, Street Rallway and

. OFFICES .

CANADA LIFE BUILDlNG Lumber Truck Service, Eto.
MONTREAL. THOMAS J. DRUMMOND, General Manages.
WORKS: LACHINE, QUE. PRICES ON APPLICATION. MONTREAL.

CANADA IRON FURNACE CO. Limited

MANUFACTURERS OF

£ w

ALSO MAKERS OF PRESSED AND REPRESSED BRICKS.

Canada Life Building

PLAETS A
mavaos romers, qUS. NMONTIRELA X.
LAC A LA TORTEE, *
THREE mivers, “ GEO. E. DRUMMOND, Managing Direeter and Treasures.
enawars PiLEs,
Mip OnmT.



THE DOMINION WIRE ROPE GO. Limren

MONTREAL, CAN. )
Manufacturers of ¢ LANG’S »? PATENT WIRE ROP ES

—~—

FOR COLLIERY AND GENERAL H ALSO BEST STEEL WIRE ROPES

MINING PURPOSES. FOR ALL PURPOSES.

v 3 N iR S e~

SOMETHING STy SOMETHING
NEW... S el TO LAST..
The 'W"ea.ring 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: g cjand. B.C. Toronto, Ont, Halifax, N.S.  APPLICATION.

MINING AND CONTRACTORS' RAILS ...

R ELAYI NG RA' LS 45 |bs., 56 Ibs., 65 Ibs. per Yard. ?6%

IMMEDIATE SHIPMENT.
ORE

AND

..Mining Cars..

LIGHT MINING RAILS

12 ibs., 2S5 Ibs., 30 Ibs., per Yard o
..IN STOCK.. o
\

WHEELBARROWS iixoe
SPECIAL ORE BARROWS

e Charging Barrows

e PICKS, SHOVELS, HAMMERS, TOOLS, Erc., Erc.
Barrett Jacks. Car Movers.

ENGLISH OCTAGON DRILL STEEL SARAieo in

Office: 299 ST. JAMES ST, MONTREAL




