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THE HARRIS SYSTEM

A simple and very economioal manner of
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The Compressor and
Switeh in tho Inglno an-'No Floatl .

” AIR
The Canadian Rand Drill Co. o ”m
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..BUBBER GO(]BS FOR MINING PURPOSES..

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

MANUFACTURED BY..

THE GUTTA PERCHA & RUBBER MFG. (0. (lF TORONTY, Limited

For....
Tunnels, Mines
x and Quarries.

. STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS

Stone Ohannelling Machines, Coal Mining Machinol. and Oomploh
l’hntn of Mlnlnc Tunnelling and Qnam |

JAMES COOPER MAN'F'G CO. I.lmlte

209 8T. JAMES STREET, MONTREAL.
SRARGN OFFIORS: BOGSLAND, B.0. RAT PORTAGK, ONT  MALIFAX, NS,

. | )

INGERSOLL—SERGEANT s

e




FRIED. KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

MINING MAOHINERY.

s
.\~ : ORE CRUSHING: AMALCAMATION :
Pl e Stens Breakers of Tdnny Amalgamation Tables and Pans, Larslo’s Gold
:, o ! ton, Roller Miils, Ohillan Mills. Amalgamators, Settlers, etc.
For Canada: JAS. W. PYKE & Ce., Merchants Baok Building, MONTREAL.

BALL MiLLS SEPARATION and CONCENTRATION :

for dry aad wet crushing, mere than 1,800 at &mﬂthmﬂydnﬂkdmiﬁm
. work, ’ 'll’.ercuuioa Tables, Jiggers, Rotating Round

STAMP BATTERIES ‘ ,
Shoes and Dies of Krupp's Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant

a, For treating by the Weot Method with Stamp Batteries, and Comcentration.
% For Dry uwunumm&umndmﬂ:'h

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

Age nts e  For the United States : THOS. PROSSER & SON, 15 Gold Strest, NEW YORK.
T For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For South Africa: UNITED ENGINEERING CO., Ltd., P.O. Box 1033, JOHANNESBURG, S A.R.
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JOHN J, GARTSHORE, 83 Front Street West

RA' I » Opposite Queen's Hotel TORONTO, ONT.

ror Ao MINING EQUIPMENT, Eic.
THE WM. HAMILTON MANUFACTURING Co. I.IMITEII

ENGINEERS AND CONTRACTORS
PETERBOROUGH NELSON  VANCOUVER

We are...

Sole Agents and
Manufacturers in
Canada for this
Table.

Infringers will be prosecuted

THE WILFLEY TABLE

- We contract for the Design and Construetion of Complete Stamp Mills,
Concentration, Chlorination, Cyanide and ‘Smelter Equipments.,
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» £ STEEL Fdij;nnv Go. Lb.
HAI]F I[I_D SHEFFIELD,
]

ENGLAND.

Hecla Chrome Stee]

SHOES AND DIES, Etc.

Are Unsurpassed for Durability and
Uniformity of Surface Wear

Agent for Canada:

FRANCIS T. PFACQCK, M.E,
STEEL CASTI NG OF EVERY 44 Canada Life Building

DESCRIPTION MONTREAL.

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

ALWAYS CARRIED IN STOCK.

RY s, T1PPETS, B0SES, AOLL
SEGECTCTCI TN W) 5L, chiHid PUITES

e R N —

H. W. DeCOURTENAY & CO.

86 and 88 McGILL STREET

Agents for Canada.

MONTREAL.

ADAMANTINE SHOES & DIES ALSO CHROME CAST STEEL

THE CANDA PATENT SELF-LOCKING CAM
TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES.

Aiso Rolled Parts for Huntington and other Mills.

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

CHROME STEEL WORKS,

# KENT AVENUE, KEAP

. AND HOOPER STREETS. BROOKLYN N. Y" U-S-A-

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

Canda Cam.
T. I. JONES, Treasurer.

ARTHUR KOPPEL

FORGED STEEL

SHOES and DIES

of Superior quality and at
prices 20 to 80, lower than
any other maker.

FURNISHED BY

ARTHUR KOPPEL,

Department B

66 Broad St., N.Y. City.

WRITE FOR PARTICULARS

MINING CARS

description
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.

AGENTS FOR NOVA SCOTIA
. MATHESON & CO. Limited
Engineers New Glasgow, N.S.

AGENTS FOR NOVA SCOTIA
. MATHESON & CO. Limited
Engineers New dlasgow, N.S.
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ALLIS-CHALMERS (0.]

SUCCESSOR 10
THE EDWARD P. ALLIS CO. FRASER &8 CHALMERS, GATES IRON WORKS, DICKSON MFG. CO.
Milwaukee, Wis. Chicago, 11, Chicago, 111.

Scranton, Pa.

BUILDERS OF

HOISTING ENGINES

(STANDARD AND SPECIAL DESIGN)

Description of Hoisting Engine built for the Le Roi Mining Company

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

BRANCH OFFICES GENERAL OFFICE : ANCH OFFICES :

NEW YORK. Broad ExchangeBldg :\ A’, SALT LARE (1TY. Dooly Block.
PITTSBURG, 1212 Frick Bdg. CH l CAG O . ‘ l LL.’U.S.A. SPORANE. 512 First Ave
MINNEAPOLIS, Hii tornEx hangebidg SAN FRANUN(O. 623 1y wand Bidg,
DENVER, 16 Tremont NI, HOME 1IN SURANCE BUILDING. LONDON. ENG. 160 Dashwood House
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MANUFACTURERS OF

AR COMPRESSORS.. {

. HEAD OFFICE & WORKS. ||
Toroxto.onill SHERBROOKE, (i
HALIFAX,N.5.} QUEBECL. I
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FORL

FiRING EXPLOSIVE CHARGES

USED IN

Mones Quarnics CoLuerisde §

ADOPTED BY

THE LEADING CONTRACTORS

IN EXCAVATING WORKS FOR

Rattways,Docks., CANALS. &c.

IN ALL PARTS OF THE
WORLD.

Sole Me\nufactu rers,

WM BENNETT SONS & @

3%2 ~ ROSKEAR FUSE WORKS, %
: CAMBORNE. CORNWALL.

HHn
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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, General Agent, Yates Street, Victoria, B.C.
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MINE EQUIPMENT

1,0.0,0,0,00,0,0,0,00000,00C;

COMPLETE PLANTS FOR THE EXCAVATION AND TREATMENT OF

ROCK, COAL and ORE

WE MAKE A SPECIALTY OF .

Rotary and Side Dumping Ore Cars with McCaskill Wheels and Boxes
Cages and all Hoisting Appliances . : : : : :

Self Ilumpmg Ore Buckets and Skips, Water Buckets . :

HOISTING, WINDING AND HAULAGE ENGINES

OF LOCOMOTIVE LINK MOTION AND FRICTION TYPES.

The
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 NAN'KG G0. Limnted

MONTREAL.

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

WIGAN, ENGLAND

ATR COMPRESSORS

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

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

————THE BLACKWALL TUNNEL=—=

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 Tunnel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :—
$, PEARSON & SON, ConTRACTORS. BrackwaLL TunNeL Works, East GreenwicH, S. K.
Messks. WALKER BROTHERS, PAGEFIELD IRONWORKS, WIGAN. May roth, 1897.

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

One of your Engines ran for almost a year without stopping, and it gives us great pleasure to thus testify to the good qualities of the plant which
we purchased from you. &t ¥ We are,p Swgirs, Yours taithfully.  (Signed) pro S. PEARSON & SON, E. W. Moir

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

Assay Aggaratus

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

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

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

O0UR 1897 GATALOGUE ON APPLICATION.

Lyman, Sons & Company

380, 382, 884 and 388 St. PAUL STREET
MONTREAL.

LONDON NEW YORK

J. BASZANGER & CO.

PARIS

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

CA R B o N s (BLACK DIAMONDS)

ano BORTZ

For Diamond Drills and all Mechanical Purposes.

Finest Quality and Shapes at Lowest Prices.

Giroods Sennt onn A ppxoval.
WORN OUT CARBONS AND FRAGMENTS BOUGHT.

!!!
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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.

e

64

SEND FOR OUR DIAMOND DRILL CATALOGUE.

- 0-0-0-0-0-60-0666666060600000606600600006000000006000604¢
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STANDARD DIAMOND DRILL GO,

1644 MONADNOCK BLOCK, CHICAGO, U. S. A.
O“MMmmmmmmmmmmmmmmmmmmmmmmooommmmm
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NOVA SCOTI STEEL & GOAL 6. i

PROPRIETORS, MINERS AND
SHIPPERS OF

.ydney Nines Bitummous Goal..

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

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screem Bars, Forged Steel
Stamper Shoes and Dies, Blued Machinery Steel 3y to 1" Diameter, Steel Tub Axles
Cut to Length, Crow Bar Steel, Wedge Steel, Haommer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 5 to 5"
true 1o oo Tt 0of One Inch.

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

Special Attention Paid to Miners’ Reguirements.
CORRESPONDENCE SOLICITED.

Steel Works and Head Office : NEW GLASGOW, N.S.
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DIAMOND

DEEP DRILLING

makes economical mining and the deepest
hole can be drilled at the smallest cost by a

DIAMOND
ROCK DRILL

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

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

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

American Diamond Rock Drill Co.

95 Liberty St., NEW YORK CITY, U.S.A.

Cable Address, ¢ Occiduous,” New York.

ROCK DRILLS
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Sullivan
Air Compressors

/ ~
/ /
/ /
/ /
/ /
/ /
) S )
Latest Design Sulllvan Straight Line Two Stage Compressor. ’
/
Diamond Drills | /
Rock Drills » $
,' _ - ; Mining Machinery of All Kinds ] ,

’ Prospectors for prospecting Mineral ; :
/
%

Lands with the Diamond Drill,

L

SULLIVAN MACHINERY COMPANY

135 Adams St., CHICAGO, ILL., U.S.A.

N Eastern Office and Works: Claremont, N.H. Denver

Spokane

SOOI SUSUSUSUSUSUSUISU S S SO SOOI SO
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COLLIERIES AT WESTVILLE, Nova SCOTIA.
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The Standard of Excellence

in Bituminous Coal and Coke

for Blast Furnaces, Foundries,

Manufacturing and Domestic

RELIABLE, UNIFORM and STRICTLY HIGH GRADE

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

Intercolonial Coal Mining Go. Linie
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AGENTS : :

Cae'y

Hugh D. MacKenzie, Halifax.
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Chas. W. lves, Pictou.
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%'

20 Lo ol
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Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec. i

JoofosfeoJoet

SHIPPING PIER AT GRANTON, PIcToU HARBOUR, N.S.
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Head Office: MONTREAL Que.

JAS. P. CLEGHORN,

President.

CHARLES FERGIE,

Vice-Pres. & General Manager.

D. FORBES ANGUS,

Necretary-Treasurer.
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DOMINION GOAL COMPANY, LIMITED

Glace Bay, C.B. Canada

xiii

MINERS OF
BITUMINOUS GOALS “INTERNATIONAL” GAS COAL
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.

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

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

Bunlkex» Coal

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

Specia

APPLICATIONS FOR PRICES, TERMS, &c., SHOULD BE MADE TO
2nd Vice-President
C. SHIELDS s hweiaent Glace Bay, C.B.

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

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

HARVEY & CO., Agents, St. Johns, Nfld.
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- JEFFREY -2 MACHINERY

SEND FOR CATALOGUES
Address

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

Chain Conveyors

Rubber Belt Conveyors
Cable Conveyors .

Spiral Conveyors
Pan Conveyors
Dump Cars
Skip Cars
Dredging Machinery
Coal Washing Machinery

Excavating Machinery

Screens
Elevator Buckets

Coal and Coke Crushers

ik

)

i

LABOR SAVING
APPLIANGES

i

JEFrrREY CENTURY RUEBER BELT CONVEYOR.

L CUTTERS

Electric Locomotives.

Electric Coal Cutters

Compressed Air Coal
Cutters

Shearing Machines
Long Wall Machines

Electric Mine
Locomotives

Power Coal Drills

Electric Mine Pumps

MINE SUPPLIES
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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.

S==E= o o eyt llarge book '*STEAM” sent free on
- - i Sy
_ mEE s m SR ,\x,; application.

BABCOCK & WILCOX LIMITED ENGINEERS

» AND BUILDERS.
HEAD OFFICE FOR CANADA :
NEW YORK LIFE INSURANCE COMPANY'S BUILDING, 1l 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

~omaoaror. WORTHINGTON Pumps

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

Adapted for Firing all kinds of Explosh es used in Blasting.

- Victor Electric Platinum Fuses.
TV '\ Superior to all others for exploding any make of dynamite or blasting powder.
Each Fuse folded separately and packed in neat paper boxes of 50 each. All [}
tested and warranted. Single and double strength with any length of wires.

Blasting Machines.
The strongest and most powerful machines ever made for Electric Blasting.

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

DOUBLE STRENGIH, |

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

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

sz > JAMES MAGBETH & CO., 128 Maiden Lane, New York, U.SA,  gmeses

CATALOGUS

Ha.milton Powder Company

Manufacturers of Explosives

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

‘ « WHITECROSS " Best English Rape
Plough Steel and Other Grades,

Imported Promptly at Lowest Prices.

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

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

——c eS¢ OMCAling YYOrks. . . .

. 3 .

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 QF . .

ROLLED STEEL BEAMS, JOISTS, GIR[]ERS. CHANNELS, ANGLES, TEES, 1 BARS AND PLATES

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

Post Office Address, - MONTREAL.

| Dominion Bridge Qo., Ltd., Mo and

o9 Lachine Locks, P.Q.

ay

MILL AND MINING MACHINERY

Shafting. Pulleys, Gearing, Hangers, Boilers, Engines, Steam
Pumps, Chilled Car Wheels and Car Castings. Brass and Ilron
Castings of Every Description.

Light and Heavy Forgings.

ALEX. FLECK"#OTTAW A
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The Oiling System

of our Engines consists of an oil reservoir piped to a sight feed
valve at each bearing, one valve controlling the supply to all
bearings.—The main bearing has self-oiling rings in addition to
the sight-feed valve.—The Crank Pin is oiled automatically by oil
from main bearing, and al-o by a sight feed valve on main bearing
cap.—All oil is caught in crank pit and, after filtration, returned
to oil reservoir.

Robb Engineering Co. Ltd.

AMNHERST, N.S.

A ent WILLIAM McKAY, 19 McKenzie Crescent, Toronto.
g S { WATSON JACK & CO., 7 St. Helen St., Montreal,
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J ohn Dav1s & Son (Derby) Ltd.

= ENGLAND.

(& Ommmy. ;ED " Mining Instruments

Surveying Instruments
Miners Safety Lamps 7

STOCK KEPT ON HAND AT MONTREAL.

Sole Representative for Canada

Francis T. Peaeoek

‘ ) AL 44 Canada Life Building TRANST THEODOLITE
DAVIS’S IMPROVED HEDLEY D : with
Telescope and Sights Interchangeable and Patent Hofiman Tripod Head. ..MONTREAL.. Trough Compass.

Surveying, Mining and Engineering Instruments
accurate ano MIINING TRANSITS wvost improven

A COMPLETE LINE OF ENGINEER'S INSTRUMENTS AND SUPPLIES.

Reasonable Prices. Send for Catalogue. Repairs a Specialty.

HEARN & HARRISON voree siie srecer MONTREAL
A. LESCHEN & SONS ROPE CO.

SOLE MANUFACTURERS OF

Patent Flattened 11 2 _/i | yE Aerial
- LESCHEN’S %= TRAMWAYS

Strand Wire Rope 7 Rope
REMEMBER! All genuine Hercules \Vx::qlg(:pl:l!:t:;{ge:d‘;r:jnd Wire Rope! Manilas Sisal Rope: Wood, |rﬁn and Steel Blocks 32.1‘:?;¥ao..
HOME OFFICE: 920-922 No. First St., St. Louis, Mo. BRANCHES : ¥ ok, Shicage,

®

0,000, 70,C,00,0000500000,00,0,000,000 00 0000000CCoo0Co000a

THE DENVER FIRE CLAY GO,

1742-1746 Champa St., DENVER, COLORADO, U.S.A,

ASSAYERS and CHEMISTS
SUPPLIES.

I\IANL‘;‘ACTL’RERS 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

Brunton’s Patent Pocket Transit

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.

0.0,0,0,0,010,0,0,0,0,00,0,0000,

N0, 0.0.00.0,00.001 L, uC ")

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

Mav be purchased from any reliable supply house
or direct from the sole man’l'xfactnrers PRy

Wm. Ainsworth & Sons,

-»n‘i ......... S . L AINSWORTH BALANCES. Sole Manufacturers

= WRITE FOR CATALOGUE. Denver, COIO., U.S A.
CEOOOEEVOEE FOOEEOPEOOOIIOBDOOOOEE BEOEEEF ©O@®®® | Send for Catalogue B-5 for full particulars.

(C,0,0,0,0,010,0,0,C,0,0.000000
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THE GRIFFIN

THREE ROLLER

..ORE MILL..

The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for working all
kinds of ores that require uniformly fine crushing by the wet process.  This Mill is a modi-
fication of the well-known Chilian Miil, but the rollers run upon a crushing ring or die,
which is inclined inwardly at an angle of about 3o degrees, the rollers themselves also being
inclined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as the
weight of the rollers themselves as a crushing agent. The Griffin Three Roller Ore Mill is
therefore a Mill of great strength, and has few wearing parts. We construct these Mills,
with extreme care, using only the best of raw materials, which are most carefully worked
by men who are specialists as mill builders. We sell the Griffin Ore Mill on its determined
merits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

Bradley Pulverizer Co. &&"
CLE888866686564680

FOR SALE 356 1b. STEEL RE-LAYING RAILS IN CANADS,
in Excellent Condition, with Fastenings, Rails Ready for Ship-
ment. Also Locomotives, Steam Shovels, and other Railway
Equipments,

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

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

[ CABLE HOIST-CONVEYORS | Iron

Laurent-Cherry and

s Grooved
Wheels

SRR >

RISy ¥

MANUFACTURED BY

THE TRENTON IRON GO.

TRENTON, N.J.

Engineers and Contractors and sole licensees in North America for the Bleichert System
of Wire Rope Tramways.

Also, Wire Rope Equipments for Cable Hoist-Conveyors, Surface and Underground Haulage, etc.

)
ILLUSTRATED BOOK UPON APPLICATION. ~ D 0 d g e M g 0
RS —_ D ) )

New York Office-Cooper, Hewitt & Co., 17 Burling Slip. TORONTO
Chicago Office—1114 Monadnock Building. CANADA
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MINI

NG SUPPLIE

OF ALL
KINDS

PICKS SHOVELS WIRE ROPE CHAIN

DYNAMITE POWDER
BAR IRON STEEL

DETONATORS FUSE
DRILL STEEL &8N

SHORT LENGTHS

STEAM & COMPRESSED AIR HOSE HARDWARE
PIPE VALVES FITTINGS ETC.

RICE ILEWIS& SOIN

HARDWARE

LIMITED

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.

“w. . DYNAMITE AND EXPLOSIVES “eucoee

. .. Manufacturers and Dealers in. . .

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.

DAN'L SMITH,
President.

s ONTARIO POWDER GO0, Limited

176 ONTARIO STREET

Kingston, Ont.

School of Practical Science, Toronto

ESTABLISHED 1878.
AFFILIATED TO TIHLE UNIVIERSITY OF TORONTO,

This School is equipped and supported entirely by the Province of
Ontario and gives instruction in the following departments

1—CIVIL ENGINEERING

2—MINING ENGINEERING

3—MECHANICAL & ELECTRICAL ENGINEERING
4—ARCHITECTURE

5—ANALYTICAL anp APPLIED CHEMISTRY

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

Laboratories :
1—CHEMICAL 3—MILLING 6—ELECTRICAL
3—ASSAYING 4—STEAM 7—TESTING

s—METROLOGICAL

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

FOR FULL INFORMATION SEE CALENDAR.

L B. STEWART, Secretary.
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LOBNITZ GOLD DREDGERS ARR
AT WORK IN BRITISH NORry
AND BOUTH AMERICA, APRICA.
ASBIA, &o.

Telegraphio Addross:
LOBNITZ. RENPREW 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 WUBK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,

It Saves Labor,

It Saves Money

H. D. CRIPPEN e 52 Broadway, Ne York
BLAS_T FURNACES T gty fon Watks G

DENVER, COLORADO, U.S.A.

Write for Catalogue.

Qur specialty

Blast Furnaces and
Smelting Equipments

Sole Manufacturers

..The BARTLETT GConcentrator..

Send for special catalogue on Smelting,
containing much valuable and practlcal
information on the subject.

Modern Copper-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 Speclial Act of
Parliament.

NITRATE OF SODA.

QOable 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.

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

SLND +OR CATALOGUE

McPherson, Clark, Gampbell & Jarvis

Barristers, Sollcitors, &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 GOPPER (0.

12 Wade Building

CLEVELAND, OHI0, U.S.A.

Cable Address : “ CUNICKLE.”

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

OrrForD CopPPErR Co.

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

Copper and Nickel Smelters

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

Copper Ore, Mattes, or Bullion Purchased. Advances

made cn Consignments for Refining and Sale.
Specialty made of Silver-bearing Ores and Mattes—
Copper Ingots, Wire Bars and Cakes—Ferro-Nickel

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

NICKEL AND NICKEL OXIDES.

LICENSES TO PROSPECT

or work Minerdls 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

olybdenite,
Scheelite,
Wolframite,
Chrome Ore,
Nickel Ore,
Cobalt Ore,
Cerium, and
all Ores
and

Barytes,
Graphite,
Blende,
Corundum,
Fluorspar,
Feldspar.

LARCEST BUYERS.  BEST FICURES."
ADVANCES ON SHIPMENTS,

CORRESPONDENCE SOLICITED,

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

ESTABLISHED 1869.

Lepoux & Co.

99 JOHN ST., NEW YORK.

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

Sample anﬁssay
Ores and Metals.

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

BETWFKEN

Ottawa and Montreal.

TRAINS DAILY
EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

Quebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston

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

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

E.J. CHAMBERLIN, 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,




THE CANADIAN MINING REVIEW xxiii

DIRECTORY OF MINING ENCINEERS, CHEMISTS, ASSAYERS, ETC.

JOH . J BSON
N E. HARDMAN, S.B cons OHN B. H°G NGINERR J. B. TYRRELL
NSU NG ULTIN ING E NE
Cﬂo\' SU LTI\Y( ' . L G MIN o A -ate of the Geological Survey of Canada.
| MINING ENGINEEE Manager Con. Cariboo Hyd. Mining Co., Limited
LUMBIA. NIN 2 .
Room 2, Windsor Hotel Montreal. SBULLION, BRITISH '60 . MINING ENGINEER
. 28 vears’ experience in the equipment and operation Daw .
i . N . of large Hydraulic, Deep Giavel, Drift and Gold AWSON - i - YUKON.
¢ 20 years’ experience in the Mimrllgcaﬂd Reduction of Qu.rtz Mines, in California znd British Columbia, )
Gold, Silver, Lead and Copper. Telegraphic and Cable Address : Telegraphic .—\ddress—Tyrr'eH, Dawson.
13 years as a Specialist in Gold Mining and Milli- ;. “ Horsox,” AsCHROFT, B.C. Uode used—Bedford McNeil’s.
MoNTREAL TESTING LABORATORY, J. BURLEY SMITH
. MILTON L. HERSEY, M.A.Sc. (¥cil) CIVIL AND MINING ENGINEER ‘ F. HILLE
CONSULTING CHEMIST oF THE N 30 Years Experience. i MINING ENGINEER.
CaNADIAN PaciFic RAILWAY Company. RAT PORTAGE - - - ONTARIO. ‘
Undertakes tt.e Prospecti f Mi and Mi 1 Lands. . . :
146 St. James Street MONTREAL Diamond Drill Boriu:Z l;i:i)e b;nce::nd:'act lf:err:n ::,c:als | Mines and Mineral l.ands examined and re-
ASSAYS OF ORES rearthy and metallfeious), Artesian Wells and Oil prings, | | ported on. Plans and Estimates on Concen-
315,0 Deep SOUangs for Harbors, Rivers, Canals, ‘I'unnels and | . . . .
ANALYSES of all materials made with greatest accuracy. Bridge toundations. Quarry Sites and Clay Fields tested. | trating Mills after the Krupp Bilharz system.
SAMPLES BY MAIL—I cent 1er 4 0zs.; limit 24 07 n ";lans and Dections made showing result of Horings—Gold
INSTRUCTION IN ASSAYING, Etc., to Prospect- Lo ts tested to Ledge by the new Pneumatic and Hydraulic
ors and others ’ 4 ube System and the “yield ascertained—Flumes, Ditches, PORT ARTIIUR, ONT.
. V onitors and Placer Mining Plant general'y designed and con- | .
MINERAL PROPERTIES EXAMINED. structed. Properties Examined ard Reported on, Assays made. CANADA.
J. T. DONALD FRANK B. SMITH, B.Sec.
ASSAVER AND MINING GEOLOGIST. ) C“G’“;: AND : ‘ FRANK C. LORING
TININ NGINEER
12 St. Francols-Xavier St., R : MINING
MONTREAL. Certificated Colliery Manager Great Britain and i ENGINEER

—_— British Columbia.
Analyses and Assays of Ores, Fuels, Furnace

. No. 45 Broadway NEW YORK

REPORTS ON MINING PROPERTIES.

Products, Waters, ete. Mines and Mining Pro- Office, Room 83.
perties examined and valued. CALGARY, ALTA.
JOHN ASHWORTH J. H. CHEWETT, B.A. .
‘ bt Se. CHAS. BRENT
CONSULTING MINING ENGINEER (Honor Graduate iz Applied Science, Toronto University)
Of the firm of Asso. Men. Can. Soc. C.E. MINING ENGINEER AND METALLURGIST
ASHWORTH & MORRIS MINING ENGINEER Rat Portage, Ont.
Civil and Mining Surveyors ard .
Engineers. Valuers. Consultation. Reports. Development. Examines and reports on Mining Properties.
8—KING STREET—8 87 York ST., RossiN BLock, Superintends the erection of Mining and Milling
MANCHESTER, ENGLAND , TORONTO. Flants.
JOHN McAREE, B.A. Sc. DeMOREST & SILVESTER
i v CIVII, AND MINING ENGINEERS.
J. C. GWILLIM, B.Sc. MINING ; LAND SURVEYORS
. ENGINEER ONTARIO LAM .
: MINING _ Surveys. Reports.  Development.  Installation.
ENGINEER Ontari d Dominion Land S
ntario and Dominion Land Surveyor. Cable address, “ DEMORsIL, SUDBURY.”
NEILSOIN R B.C. ,‘ R — Codes, Lieber's and Bedford McNeil's.
: RAT PORTAGE - . ONTARIO. SUDBURY, ONTARIO.

WM. BLAKEMORE A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc. M.E.
MINING ENGINEER. MECHANICAL ENGINEER
Consultation. Reports. Sevelopment. DREDGING MACHINERY. PLANT FOR PuBLIC WORKS. GoLD DREDGES.

879 DORCIIESTER STREET, MONTREAL
CANADA.

Montreal.
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mnmmmmwmmmmmmmmmnmxmmmmxmxmmmxmmmmtz M BEATTY & SONS

Welland, Ontario.

RN SRR S

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
prospeclmg etc., to the complete permanent installations for Mine or Mill, including
all that is desirable and applicable in the way of Compounding. Londensmg Induced
Draft Production, etc,  We would be pleased to submit estimate for your requirements.

uravses. THE JENCKES MACHINE €0, v

TORONTO. EAI.

27 LANSDOWNE ST.
ROSSLAND and 194} Hollis S¢,

GREENWOOD, B.C. SHERBROOKE, Que., CANADA. HALIFAX, N.S.

iR BRI

o ® o BEREENING WIRE CO.3-

(LIMITED)
. WIRE MANUFACTURERS,

¢ & METAL PERFORATORS

® HAMILT ON

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

WIRE ROPE AT MARKET PRICES.

AGENTS :

E. LEONARD & SONS

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

Wire Screens

FOR EVERY CLASS
OF MATERIAL.

?mnmmuxmmummmmummmxmmmmmnumimmmumx

GRS RAALAA

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

given to

MINERS' REQUIREMENTS,

Pumps for Mine Wr

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

Catalogues, Plans and Specifications
furnished on request.

THE NORTHEY CO.,

Triplex Power
Pump .

We illustrate in this advertise-
ment a typicai Pump for Mine

= Work. This is our Triplex Power

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

Limited, Toronto, On.




20th YEAR OF PUBLICATION.

Esfablished 1882

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

Published Monthly.

THE OLDEST AND

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

Secretary, Canadian Mining Institute, cte.
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VOL. XXI., No. 6.

JUNE, 1g9o02.

VOIL. XXI., No. 6.

The Fernie Explosion.

On May 22nd an explosion occurred in the Fernie mines of the
Crow’s Nest Pass Coal Co., by which 130 men An
inquest on the bodies, which owing to the presence of expert witnesses
sent by the Government, took the form of an investigation, lasting for

lost their lives.

twelve days, was concluded on the 21st instant, and a verdict unan-
imously arrived at of which the full text is given below. The purport
is that the widespread explosion resulted from the presence of a large
quantity of dry coal dust which had been allowed to accumulate in
the mine until it became dangerous, and the jury added to their verdict
recommendations to the Government to enforce the use of a better
safety lamp, additional precautions as to blasting, a more thorough
inspection of old workings, and an efficient system of watering.

This forms a strong indictment against the management, which,
on the evidence adduced, was either ignorant of the true character of
the danger existing in the mine, or of the precautions necessary to be
taken for the protection of the miners, to say nothing of the property.
The facts briefly are that the mine in question, No. 2, is situated on
Coal creek, five miles from the town of Fernie, employing about 400
men and having an output of nearly 1,000 tons a day. It works three
shifts, two for coal-getting and one for repairs. The morning shift had
safely finished work on the 22nd May and the afternoon shift, com-
mencing at 3 o'clock, had continued until 7.30, when a tremendous
blast came from the tunnel mouth of No. 2 and No. 3 mines, which
are only 100 feet apart, sending out clouds of dust and debris, flinging
timbers and coal across the creek, smashing the sides and roof of the
In addi-
tion, a column of dust, like the spouting of a crater, rushed from the
fan-house into the air to the height of o0 feet.

surface store-rooms and blowing the roof off the fan-house.

There was no smoke
and no flame. There were at this time in the two mines, which were
connected, 152 men. The fan was saved by the blowing away of the
roof, and, being unaffected, continued to revolve. Within a few minutes
eager rescuers began to enter No. 3 tunnel and were able to assist 22
men, already in the last throes of a death struggle with after-damp, to
escape. These are all who were saved, for almost immediately the
whole of the workings to the mouth of each tunnel were filled with
after-damp and it was certain that every man in the mine was dead.
From the 22nd May to date rescue work was continued. Only three or
four bodies are still missing, and they, it is almost certain, lie buried
beneath falls of rock in some of the roads. There are 5o widows and
60 families bereft by this, one of the most extensive and fatal mine
explosions with which we have had to deal in Canada. As the whole

of the evidence will shortly be available we do not propose to discuss
it at any length in this article, reserving a detailed examination for our
next issue, but the magnitude of the disaster and the many important
points raised during the investigation demand a passing comment,
especially in view of the gravity of the verdict returned by the jury.
First of all, the fact is finally conceded by all parties that it was a
coal-dust explosion. Every effort was made by the company to com-
bat this theory, which was laid down a few days after the explosion by
Mr.

expert

Wm. Blakemore, a former manager of the mine, in an
the end the company’s managers, the
the Government experts confirmed the
accuracy of his deductions, and the jury endorsed it in their
findings. This is an important matter, because it establishes for the
first time in Canada what has long been admitted in Great Britain, and
raises the hope that such an admission will lead to the adoption of the
most modern and scientific methods of dealing with what Professor
Galloway, the greatest living authority on coal-dust, in his latest report

report, but in

miners’ committee and

on the Universal Colliery explosion in Glamorgan, says is “ the greatest
danger ” in coal mines.

The Crow’s Nest Pass Coal Co. have been slow and not apt
scholars in respect to the safety of their mines. We wonder
what they will say to the admission by their chief mining superinten-
dent that he had had no previous experience in a “ dry and dusty ”
mine before coming to Fernie; that he had never analysed or other-
wise tested the dust in the Fernie mine to ascertain whether it was
explosive or not; that he had neither removed nor watered the dust in
the old workings because it was “ impracticable ”; that the only method
of watering the dust was with “a car and a can,” and that “ the ex-
plosion may have resulted from his inability to remove or water the
dust in the old workings,” although he travelled them for purposes of
inspection. The overman frankly admitted that the explosion may
have resulted because of the ignorance of himself and the other officials
as to the truly dangerons character of the dust, and this is the most
charitable conclusion which can be drawn. But in all matters affecting
the safety of human life, ignorance, which is the result of unacquaint-
ance with what any official undertaking the direction of such matters
should know, is culpable, if not criminal, negligence for which his
employers are responsible.

The recommendations of the jury indicate with admirable per-
spicuity the other glaring omissions which have characterized this
‘“ management,” and we have little doubt the Government will give
effect to them without a moment’s delay, as they are the practical
working out of principles recognized in mining practice in Great Britain
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more than ten years ago. One of the chief officials of the company
stated .during the progress of the enquiry that the explosion would
cost them, directly and indirectly, $500,000, or the equivalent of two
year's profits based upon the last annual report. We do not doubt it,
but it is a small price to pay for the experience acquired compared
with the heart-breaking sorrow represented by 130 mounds on a little
hillock behind the town of Fernie.

VERDICT OF THE COKONER’S JURY.

‘The coroner's inquest upon the death of Steven Morgan, Joseph San-
galla, and Wm. Robinson, came to a close today, and the jury, after being
out fer seven hours, brought in the following verdict :(—

** That the said Steven Morgan, Joseph Sangalla, and \Wm. Robinson
came to their death on Thursday, the 22nd day of May, 1902, at or about the
hour of seven-thirty o'clock in the evening, iu what is known as numbers
two and three mines, situated on Coal creek, near the town of Fernie, in
the province of British Columbia, the property of and worked by the Crow's
Nest Pass Coal Co., Limited ; that we, the said jury, find the initial cause of
the explosion, being at 8 point in the No. 2 mine aforesaid, not clearly
defined, and that said initial cause extended from the said undefined point
throughout the greater portion of No. 2 and 3 mines, by coal-dust being the
conveying medium; and we find in consequence that the inadequate method
of wateting and removing of the dust left the mine in such a condition as to
be dangerous, and thereby providing a medium whereby the initial cause
was augmented and inteasified ; that we, the said jury, recommend the
Government to take such steps to enforce : 1st, theimmediateinstallation of
the most approved system of watering for allayiug dust in coal mines; 2nd,
that a more thorough inspection be adopted at these mines, throughout the
old workings and rooms contiguous to the air channel that are not being
worked ; 3td, that the safest explosives and most approved safety lamps be

used.
‘* A. H. CREE, Foreman,

“ J. D. Quarr,

¢ J. H. BRICKER,

¢ J. L. GATES,

3. MiILts,

3. L. MCINTYRE.”

(Siguned)

Safety Lamps and Colliery Explosions.

By JAMES ASHWORTH, M.E,, Mount Chaddesden, England.

The fearful explosions which are continually occurring in various
parts of the world, notably that of the Universal Colliery in South
Wales, the Fraterville coal-mine in Tennessee on the 19th of last May,
and lastly the one at the Fernie No. 2z tunnel workings of the Crow’s
Nest coal field, on the 22nd of May, about 7.30 p.m., are sufficient in
themselves to cause those who have the charge of mines which give
out firedamp, as well as those who have money invested in them, to
seriously consider in what way this risk may be lessened, if no: almost
totally prevented.

It is suggested by the newspaper reports on the Femie disaster,
that the explosion originated from blasting in the coal. Similarly it
was also suggested that the explosion at the Universal Colliery,
Senghenydd, was caused in a similar way, but in the latter case only
one witness could be found to suggest that an explosive had originated
the disaster, though many witnesses proved that it could not have thus
originated, and that it was in all probability caused by a totally
different cause, and in a totally different part of the mine. The other
cause and in all probability tbe true one, was the failure of a safety
lamp to prevent the flame inside the lamp igniting the firedamp outside.

Under the Mines Regulation Acts of Parliament which regulate
the management of coal-mines in Great Briiain, all the lamps in use
must be bonneted, that is to say, the gauze part of the Jamp must be
protected by a shield, so that an explosive air current cannot
impinge directly on the naked gauze and cause it to become so
quickly overheated as to destroy its protective value. Experi-

ments have proved most conclusively that gauze lamps ol the
Davy type, such as the old Scotch gauze lamp, cannot with.
stand an explosive current of the Jowest velocity on account of iheir
large cubic contents, because the ignition of a large volume of fire.
firedamp exerts siich a high velocity that the flame is forced thiuugh
the mesh of the wire almost instantaneously, and without waiiugto
overheat the gauze. In like manner the naked Davy lamp whicl was
in use by deputies, firemen, and shot firers for so many years through.
out Great Britain, and was almost universally trusted by mine ofticial
as the best lamp to use for the detection of fire-damp, and also . the
safest lamp for a workman or miner to use, was frequently condeinned
by experimentors until the Royal Commission on Accidents in Mines
made experiments, and finally condemned the lamp as unsafc and
reported that where used it must be protected by a shield covering the
whole gauze. So great a favourite has the Davy lamp been in the
hands of mine officials, that it is still in use in some mines in its original
form (Fig. II), and in others when protected by a metal and glass
glass shield, the glass being moveable as shown in the section Fig. 111.
Where the Davy lamp has not been in use for detecting firedamp the
Stevenson (Fig. IIa) and the Clanny (Fig. IV) lamps have been used,
but as these are as unsafe as the naked Davy, they also have been put
to one side, excepting the latter when bonneted as shown in Fig. V.
Thne safety value of the Davy and Clanny lamps, both naked arnd
bonneted, is well known so far as their exposure to explosive currents

F16. I.—Scotch Gauze Lamp.

of air and firedamp are concerned, but when we expose them to mix
tures of air, firedamp, and coal-dust, the latter factor completely up-
sets the confidence which the official tests of safety lamps in mixtures
of firedamp and air have heretofore inspired. Thus, in the Northof
England Institute of Mining and Mechanical Engineers’ transactions,
so long ago as 1880, a paper on Improved Safety Lamps of the Davy
and Mueseler types will be found, in which it is shown by most care-
ful experiments, which have been checked and verified, that if a mix-
ture of air and firedamp contains only a normal per centage of coal
dust, that is, just as much as the slow moving current of 370 feet per
minute will lick up from the floor or carry along in suspension, 41. per
cent. of firedamp is sufficient to make the mixture so dangerous and
highly explosive that a standard Davy lamp with 2 tin shield will pass

“the flame through the gauze in theshort space of time of seven seconds.

Without the presence of coal dust such a lamp would safcly withs.and
a similar current, containing only 414 per cent. of firedump,
for many hours without failure. Nothing carries convinccuent
to the miner's mind so forcibly as a practical experiment, and
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altho igh the evidence of disasters resulting from the failures of
safety lamps are.not very voluminous, yet they are so definite and
accurate in their details that they cannot be pooh-poohed, and treated
as enutteau d'Espagne. ‘Thus Mr. A. R. Sawyer, formerly an assistant
inspector of mines in England, and now well known in the South
African gold and coal fields, relates in one of his papers contributed to
the North Staffordshire Institute of Mining and Mechanical Engineers,
that on one occasion he took hold of a miner’s Davy lamp, hanging at
the face of a slightly dusty working, to examine it, and on giving it a
slight tap with his hand, there was instantly a reddish flame of some
magnitude outside the gauze, extending to a distance of about two
inches. This fact makes it quite clear that if there had been any
accumulation of firedamp in this dysty working, Mr. Sawyer would
have lust his life, and we should not have had this valuable note out of
his book of experiences. Since then many other failures have occurred.
For instance, at Bryncoch, South Wales, in 1896, a Davy lamp failed
ina very low velocity of current which had become fouled by a heavy
fall of roof in another part of the mine. Many other explosions result-
ing from the failure of Davy lamps to withstand conditions which are
frequently to be found in most coal mines, might bé added, but need
not be further referred to, as the Clanny type of lamp was the one in
use at Fernie, and failures of this type will probably be of greater
interest to Canadians,

At the Whitfield Colliery, North Staffordshire, in 1886, a Mueseler
lamp (Fig. VI), which is a safer lamp than the Clanny, and is under
ordinary circumstances automatically extinguished by an explosive
current, failed entirely to resist what may be termed a very practical
test. ‘The Jamp in question was hung on the side of a heading in the
Cockshead mine (which is a thick coal having an inclination of about
one in four), and the collier who was working by its light was moving
dirt out of an old level into which he had thurled. Whilst doing so a

F16. 11.—{a) Davy Lamp. (L) Stephenson.

slight fall of roof took place in the old level, bringing down with it a
small quantity of gas and dust, which, on coming in contact withthelamp,
immediately exploded, and burned the man slightly. The lamp was
carefully examined after the explosion, and was found to be quite correct,
and to all appearances safe, but it was noticed that the lamp gauzes
were perfectly clean, and as bright as a shilling, whilst another lamp
hanging close against it was found to be very dirty from the dust.

To show that experimental results are often confirmed by practical
demonstration may be shown by the failure of a double gauze Llarsaut
lamp  The inventor of this type of lamp, in his book on safety lamps,
states that he obtained one failure out of every nine tests with similar
Limps when they were suddenly surrounded with an explosive mixture

of firedamp and air. At the Wishaw colliery, Scotland, in 1893, an
unbonneted Mueseler which was being used to test by a fireman for fire-
damp in a narrow heading partly ventilated by the exhaust froman engine
worked by compressed air, suddenly passed the flame through both
gauzes without the lapse of any appreciable interval, and immediately
exploded the accumulated firedamp. Several miners who were present
and saw what occurred were waiting to go into the heading to fetch
out their tools, but no one was killed,

Passing on to the modern type of Clanny, viz., the one known as
the bonneted Clanny, we find that at the Allerton Main colliery in
Yorkshire in 1894, whilst several men were engaged in placing, and
also replacing some air pipes which were used to ventilate a heading
through a fault, an explosion was originated by the failure of a
bonneted Clanny lamp to withstand a mixture of air, firedamp, and

Fii;. III.—Cambrian Davy Lamp for Firemen, showing glass part
raised and the bonnet removed.

dust, moving at a low velocity. These lamps were afterwards sub-
mitted to Prof. Lupton, of Leeds, who tested them in high velocities
of mixtures of firedamp and air, but without coal-dust, and failed to
make them explode the outer atmosphere.

Another notable failure of a bonneted Clanny occurred at the
Shakerley Colliery, Lancashire, in 1893, where a party of officials were
engaged in trying to move an accumulation of gas by clearing an air-
way. All the lamps had been extinguished excepting one, and the
man who was using it was practically in a quiescent atmosphere, but
the heading being old and very dusty, undoubtedly dust, disturbed by
the movements of the men, was a facior, along with the mixture of
firedamp and air, in causing this one lamp to fail and explode the mix-
ture. Every man present was instantly killed. The lamp which had
failed was tested by Mr. Hilton, of Wigan, who had had considerable
experience in the testing of safety lamps, but he could not explode it
in any of the mixtures of fire-damp and air that he used. We may
particularly note that in these cxperiments, as in those on the Allerton
Main lamps, no coal dust was added to the explosive mixture.

In the year 1gor we have the suggested failure of either a
bonneted Davy orof a bonneted Clanny at the Universal Colliery, South
Wales, in a mine which was both fiery and dusty, and in which men
were engaged in one part of the mine, as at Allerton Main, in adding
air pipes to ventilate a heading through a fault. Later in the same
year, viz., on December the sixth, 2 non-fatal explosion of gas occurred
at the Shirebraok Colliery in Notunghamshire, which was worked ex-
clusively with locked (magnetic locks) double gauze bonneted lamps
of the Wolf type, Fig. VII. And the following is the Inspector of
Mines’ report on the occurrence :-—
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“ A night shift of workmen was sent to do some road repairs near
the coal face, and near a fault. ‘The place to be repaired was a break-
down of the roadway, leaving a high cavity in the roof. An official of
the mine visited the place at about tc.1g p.am., and reported that he
found no gas, and the men continned at work until *“snap” time.
They had just resumed work when the gas was ignited.

“The injured person had taken hislamp and placed it upon a bar
about 8 feet 6 inches from the ground, whilst he stood upon a tub to
fix some timber across the cavity above the bar. \While doing this
work an explosion of gas occurred and burned the man who was stand-
ing upon the tub. ‘The other man was uninjured, but a humber of men
ran to the shaft in a panic. The explosion set fire to two brattice
sheets and a wood pack, and so quickly did the fire extend that but
for the energy of the officials and the use of hand grenades the fire
would probably have soon been out of control. and have become ex-
ceedingly dangerous.

“ After the extinction of the fire the firedamp again appeared, in-
dicating that the fall of roof had liberated a small feeder from the faul:.
The lamp which was supposed to have fired the gas was carefully ex-
amined, but no serious defect was found.”

This lamp was afterwards tested in an explosive rmixture of gas

Fi6. IV.—Clanny Lamps.

and air without any failure. There was no appearance of overheating,
and the gauzes were clean and free from dust.

These instances might be greatly enlarged if problematical cases
were added, but no event, as originating a colliery explosion, is so
difficult to prove as the failure of a safety lamp, because the principal
indication is not necessarily the evidence of an overheated gauze, but
rather its great cleanliness as compared with other lamps in the im-
mediate vicinity. ‘This fact would, in the opinion of most people, be
the most convincing proof that it had not failed. Experiments, as well
as practical experience, has proved that the most dangerous condition
to which a safety lamp may be subjected, is when the lamp is suddenly
raised into an explosive atmosphere of firedamp, air, and dust,
or when a ventilating current becomes suddenly charged with
an access of fire-damp, or approaching the lamp from the top
crushes down the wick flame. From this proving, mine officials
will readily understand that any lamp which admits of a down current,
and the crushing down of the wick flame, cannot be 2 safe Jamp to put
into the hands of officials who have to examine the mine for gas, or
who have to make careful tests of the place, and also the adjoining
places to that in which a shot or shots may have to be fired.

There are many sorts of lamps which arecalled deputies', firemen’s,

and shot firers' lamps, but very few of them are réa\\y safe to use under
the conditions which surround the work of these officials. Yet thege
is one type of lamp which came out of the Royal Commission vn Mine
Accidents tests with distinguished honour, viz., the one known as the

Fii. V.—DBonneted Clanny, Mueselir or Marsaut.
Arrangement for gas-testing.

Gray. So impressed were the Commissioners by the suitability of this
type of safety lamp for gas-testing, that one of the Commissioners.
Prof. Clifton, tried to improve it. After the publication of the repon
an improved form was brought out by the writer, who has had a
life-long experience in experimental work "with safety lamps, and also
in their practical use, and this lamp is well known throughout th
English coal-fields and also in the colonies, as Ashworth’s patem
Hepplewhite Gray (Fig. VIII). The lamp, as thus improved, did not
fird the favor it might have been expected to have done in the fiesy
mines of South Wales, and so late as 1gor the original inventor, Mr.
Gray, again took out a patent, which he calls No. 2, combining all the
test points of the Gray and Ashworth lamps. Véry long and careful

Fic. VI.—-Mueseler Lamp.
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practical experiments have been made with this lamp, and Mr. Gray
may be congratulated on being able to provide his officials with such
a valuable, simple, and useful safety lamp with which to ascertain the

.
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Fic. VII —\Wolf Lamp. Illuminant Benzolene. Showing arrangement
for lighting without opening the lamp.  Magnetic lucking.

real state of a mine, and which produces such a good illumination that
it is a pleasure to pass along the roadways of a mine where everything
can be clearly seen, and the old idea of groping about a pit with the
miserable light of a Davy lamp is no longer necessary. This type of
lamp may be so constructed that it will be automatically extinguished
when in a miner’s hands if the air current becomesin any way fouled by a
percentage of firedamp which would be indicated only faintly on the
flame of 2 Davy lamp. It is also impossible to produce a down cur-
rent, that is, to reverse the air current within the lamp, so well are the
inlet and outlet air openings protected, and the lamp may be carried
in any current of air without its being extinguished. Fig. IX shows

Fi.. VIIL—Ashworth’s patent Gray, Deputy or Fireman’s Lamp. Showing
modc of manipulation when testing for firedamp.

the lamp in sections, and on reference to this it will be seen that when
the lamp is not being used for the purpose of gas detection all the air
required for combustion, and to keep the Jamp cool, enters directly
above the cylindrical glass, and, passing down the four air tubes which
replace the ordinary solid standards connecting the top part of the
lamp with the bottom, goes through the ring gauze below the glass,
and after supplying the wick flame, finds its escape with the products
of combustion through the conical tin chimney, and then, as an extra
protection through the slightly conical gauze which entirely cavers and
surrounds the chimney, and finally into the surrounding air through
the double deflector openings in the top of the shield, as well as
through a hole in the extrerae top of the shield, which is perfectly pro-
tected from all down or angular currents by the baffie plat. .o which
the handle is atlached. As no mining laws in any part cf the world
make any stipulations with regard to the percentage of firedamp which
a safety lamp shall be capable of detecting, it is only necessary to say
that this lamp will detect more readily, and with greater certainty, the
presence of the * blue cap " than any Davy lamp which was ever made.
When the fire boss, fireman, deputy, or other official wishes to make a

Fi6. IX.—Gray's No. 2 Patent Safery Lamp for Deputies, Firemen or
Miners. Showing gas-testing tube in pocition. Lead lock. Gives
2 particularly good light. Illuminant—paraffine or mineral colza.

test for fire-damp, he puts his hand in his pocket, and, taking out a
short brass tube, places it on to one of the fixed air tubes, and is thus
enabled to test the condition of the mine close up to the roof, without
canting the lamp. If firedamp is present, it passes down this single
tube, and is indicated on one side of the wick flame without extinguish-
ing it, and no form of bonneted Davy, Clanny, Mueseler, or Marsaut
can make such a close test either so quickly or so accurately.

If such a lamp as this had been in use at the Fernie mines, it
would have been impossible, excepting with the grossest and most
criminal negligence, to have allowed a shot to be fired when the mine
was in an unfit state for shot-firing. Not only is 2 mine jeopardized
by inaccurate examinations for firedamp, but by the class of workmen
employed, as stated in the Canapian MiNING REVIEW in the issue of
February 28th, 1gos. That this risk is not confined to the Fernie
mines was amply demonstrated by a recent explosion “in a pit near
Wigan, England, where the contractor for the work, finding that the
pit was dangerously fouled with firedamp, sent all the safety lamps
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out of the pit, and left his men to continue their work by the aid of
electric lamps coupled direct to acable from the pit top, but during
the shift, a Pole, who could not read English, struck the main
cable with his spade, causing a shortcircuit and an arc <which
originated an explosion of the accumulated firedamp, and which killed
nearly every man in the pit, as well as the man on the top of the pit.
Judging from the planof Mine No. 2, printed in the CaNADIAL MINING
Review, of the 3tst of March, 1gor, it would appear that an elec-
tric pump was at work in a place ventilated by return air, and‘in the
immediate vicinity of a large area of gob, which, if unventilated, as
shown, could not fail to be a source of very great danger, and would
make the examinations of firedamp of even greater importance than
in a2 mine where electricity was not in use.

A mine at such a high altitude above the sea must present points
of great scientific interest. Thus, the barometrical pressure is very
low compared with English fiery mines, showing a difference of at
least six inches of mercury, and probably the air is very dry, therefore,
if alow barometer indicates a danger, the dry state of the air compen-
sates the danger to some extent. And moreover, as every cubic foot
of air contains less oxygen than in an English deep mine, the propor-
tions of air and firedamp required to form an explosive mixture must
be altered also. It is therefore more than probable that the capacity
" of any lamp to detent firedamp will be lessened by a 1ow barometer,
and raised by a high barometer, because the heat of the testing flame
will be reduced by the low barometer. Under like circumstances, the
lighting power of safety lamps will be reduced, and if candles have to
be abandoned an ordinary type of safety lamp like the Clanny will bea
poor substitute,

The capacity of a safety lJamp to detect small percentages of fire-
damp depends entirely on its heat and its non-luminosity, but princi-
pally on its heat, and these are the reasons why hydrogen gas and
alcohol spirit were adapted by the writer to his Hepplewhite-Gray
type for laboratory and main air current testing in coal mines,

In conclusion we should recommend Canadian colliery managers
to carefully consider the subject of gas detection, and thus provide
against the horrors of colliery explosions as well as against the great
lossof capital which these disasters inevitably cause.

ASBESTOS MINING IN QUEBEC.

Mines which Employ over 3,000 Men, and that have Paid
Handsome Dividends for many Years.

Supplementing the interesting article on Canadian asbestos, re-
produced in this number of the Review, and as contributory to the
excellent series of photos which form our illustrated supplement, a
few notes concerning the companies and operators who constitute this
most successful and highly profitable Canadian mining industry may
be of interest.

Although the areas of the Serpentine, in the townships of Thet-
ford, Coleraine, Ireland, and Wolfstown are very extensive, the por-
tions in which asbestos is found are comparatively rare, and the
mining, though now prosecuted for nearly twenty years, is practically
confined to two small sections a few miles apart. The first, and as
yet the most important of these, is a small mound near the Thetford
station on the Quebec Central railway, which rises about 8o to 9o
feet above the track; the other, the bold ridge of brownish-looking
rock to the south-east of Black Lake station,which assumes much greater
prominence, and probably has an elevation of 650 to 700 feet above
the railway at this point.

Bell’'s Asbestos Company.
As the visitor to the asbestos region drops off the train at Thet-
ford Mines station, on the Quebec Central railway, the large quarries

and imposing mill of the Bell’s Asbestos Company. Limited, werests
attention. This is.one of the oldest and one of the largest aslestos
mining and manufacturing undertakings in the world. The company
was registered in London on 4th May, 1888, to take over the busi.
ness of John Bell and Sons, asbestos manufacturers, and the freehold
asbestos estates at Thetford, Hayden, and Belmina, in the townships
of Thetford and Coleraine. For the mines, then only parially
developed, the company paid: £8,394 for Belmina, .£41,300 for
Thetford, ‘and 48,000 for Hayden. The mines are admirably
equipped. with a thoroughly up-to-date mining plant, comprising Nor.
walk 12.drill compressor, six Ingersoll and four Bacon hoisting
engines, nine Ingersoll-Sergeant rock drills, nine cable and four boomn
derricks, Blake and Worthington pumps, rock breakers, etc. ‘The
large mill was enlarged and rebuilt to meet the greatly expanded pro-
duction of the company last year, and is equipped with a first-clas
plant for mechanical separation of asbestos, including rolls, crushers,
picking tables,.screens, and cyclone mills. In 1895 the then existing
shares of £s5 were subdivided into five shares of £1, and the
share capital is now £700,000, of which f170,000 has been iwued
and paid up in full. Large profits have been earned annually from
the working of the company’s mines, and the dividends paid have
been as high as 2214 per cent.

Much of the success of this large undertaking has been due to
the skill and untiring energy of Mr. George R. Smith, M.L.A, the
company's manager. Mr. Smith has been prominently identified with
active mining in Canada for nearly twenty years, and since he suc-
ceeded the late Tom Sheridan in the management of the Bells
Company's property many important improvements and economes
have been effected by his mechanical ingenuity. For instance, the
uniqne type of locomotive shown in our photo was evolved pracucatly
from the scrap heap, a dismantled hoisting engine being converted by
Mr. Smith’s ingenuity into 2 handy and serviceable lucomotive, hauling
rock from the quarries to the mill.  From this model Mr. Smuth has
recently turned out the handsome little locomotive No. 111, shownn
our illustrations, and, indeed, the type has proved so well adapted to the
work of these quarries that it has been introduced by the neighbour-
ing companies, and its manufacture forms one of the special features
of the large shops of the Jenckes Machine Co. at Sherbrooke.

Mcr. Snith, as everybody in Quebec knows, represents the County
of Megantic in the Quebec Legislature, having been elected as a sup-
porter of the Government, in succession to the late Mr. Jan: s King.
He is also a member of the Council of the Canadian Mining Instnute,
and is chairman of the Eastern Townships branch of that imporiant
organijzation.

Beaver Ashestos Company.

Adjacent to the Bell’s property is the fine new mill and mine of
the Beaver Asbestos Company. This was originally a syndicate of
"Eastern Townships people, but it is understood that the controlling
interest in the property is vested in Mr. R. H. Martin, of New Yok,
the well-known American operator in asbestos, and for many yearsone
of the principals of the H. W. Johns Manufacturing Company. ‘I'he min-
ing property comprises about 200 acres, and, as at the other mines, the
works are open-cast, boom and cable derricks being used for hoisting.
An excellent working plant has been installed by Mr. Hamy .
Williams, the manager, who has been associated with asbestos mining
almost since its inception. This mine employs about 150 persons.

King Bros.
Thfs old-established Quebec firm of lumber merchants were
among the early pioneers in asbestos mining in Quebec, and their
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mines at Thetford and Black Lake have gained a world-wide reputa-
tion for the exceptionally fine quality of their various grades of
asbestos fibres, The company own a large mineral property extending
over something like 21,000 acres, in the Townships of Thetford and
Ireland, but its principal operations are at Thetford Mines, where a
complete mining and milling plant is operated under the administra-
tion of Mr B. Bennett.

Johnston's Company, Limited.

‘This company was the first, if our memory serves us, to engage
in ashestos mining, the present company being incorporated sometime
later, about the year 1885. It has an authorized capital of $250,000,
in shares of $500, and very large proﬁ('s have been distributed among
the shareholders, almost from the first year of its existence. This
company operates, in addition to its well equipped mines, two large
mills at Thetford and Black Lake, and the vaiious grades it puts upon
the market realize very handsome prices, Mr. Andrew S. Johnson
is the managing director, the other principals being entirely composed
of Quebec people. Very large prices, extending into the millions of
dollars, have been offered fcr the purchase of the Johnson and King
mines, but the owners know when they have a good thing and the
properties are not on the market.

Union Mines.

This mine is situated about a mile from Black Lake station, a
short distance over the way from Thetford, and wiill be remembered
as having for several years been worked by the Wertheims, under the
management of Mr. L. A. Klien. The present owners are also
Germans, the head office of the company being at Hamburg. The
mine is situated on Lots 27 and 28, South Half, Range B, of Coler-
aine, being worked open-cast and by two tunnels in respectively 2co
and 300 ft. The mining plant comprisesa Rand 7-drill compressor and
drills, 7 hoisting engines of various types, Northey, Blake, and Snow
pumps, Blake breakers, etc., power being supplied by 4 boilers, two of
40 hp,, one go h.p., and one 25 h.p. The milling plant includes a
25 h.p. Corless engine, crushers, screens, elevators, picking tables,
rotary dryer, etc., etc. Mr. T H. Crabtree is the local manager
of this excellently managed mine.

Standard Ashestos Co.

Another well-known producer at Black Lake is the Standard
company, organized in 1go1, with a capital of $150,000 in shares of
$100, 10 take over the mine, worked for several years, by the Anglo-
Canadian Asbestos Co., Limited. The property extends over 325
acres, forming part of Block A in the Township of Coleraine, The
mining plant is largely of the Rand Company's manufacture, and a
finely equipped fibreizing mill has been put into commission equipped
with all the latest mechanical devices for turning out the various
grades of asbestos. Mr. R. T. Hopper, who was the directing spirit
of the Anglo Canadian Company in Canada, and who may be said to
be the pioneer of asbestos mining in Black Lake, is the managing
director of the Standard, and his mine captain is Mr. W. A, Clerihue.

Canadian Asbestos Co.

This company operates the property and plant of the old Glas-
gow and Montreal Asbestos Company, limited, at Black Lake.
Since taking possession the mining and milling plant has been over-
hauled and new sources of asbestos, it is reported, have been un-
covered. The company, which is largely composed of Montreal
people, is managed by Mr. Wm. Sclater.

Manhattan Aabestos Co.

This company, organized in 1901, is working over the old
ground of the United Asbestos Company, and is a combination of
American and British capital., In addition to a very complete mining
plant, e modern mill has been installed. The property upon which
the mine is operated covers some 75 acres in Block A of Coleraine.
The capital of the company is $120,000 in shares of $100.

The Kerr-Murphy Mine.

On Lot A 31 of Coleraine, owned by Mr. A. H. Murphy and
associates, Mr. Kerr is doing some preliminary development, it is said
with such satisfactory results that a mining and milling plant will
very soon be placed in commission. This, up till recently, was prac-
tically a virgin lot upon which no work had been done for a great
many years, and then only upon a very small scale,

Dr. Reed's Mine.
Dr. James Reed, of Reedsdale, Que., is the owner of some
asbestos property at Black Lake, upon which some mining has been
done and a small mill built.

East Broughton Asbestos Manufacturing Co.
About a mile distant from East Broughron station, on the Quebec
Central railway, is the Williams mine, which was reopened last year
by the East Broughton Asbestos Manufacturing Co., and a small mill

put up.
Asbestos and Asbestic Co., Ltd.

The most westerly area in the eastern townships in which the
mineralismined istheold Jeffreymine, four miles east of Danville village,
on Lot g, Range 3, Shipton, uperated on an exiensive :cale by the
Asbestos and Asbestic Co., Limited, an English syndicate having a
capital of £500,000. This company was exceedingly unfortunate in
losing its large mill by fire in March, 1900,and themine wasshutdown for
the greater part of that year in consequence. A new mill lLias since
been installed and the company is again shipping large quantities. of
asbestos. It also makes a specialty of the manufacture of asbestic,
or ground fibrous serpentine, a product admirably adapted for fire-
proofing material. The controlling interest in the company was
acquired in June, 1goo, by Mr. James P Cannon, of New York, who
furnished the bulk of the capital for the re-equipment of the mine and
mill after the fire, The mining plant is largely of the Rand pattern,
and the milling machinery on much of the same principle as that in
vogue at Thetford and Black Lake, Mr. James R. Pearson is the
managing director of the company’s affairs at Danville.

The asbestos here occurs in a rounded knoll, one of a series
which extends from Melbourne through Cleveland into the south-east
corner u: Tingwick, and is the only one in which valuable veins have
yet bezan found in this direction. This was first worked in 1884, and
has yielded a large amount of asbestos of excellent quality.

Columbia and Ottawa Asbestos Co.

In connection with the Laurentian rocks of Ottawa County, the
serpentinous limestones sometimes carry veins of a pale yellowish
asbestos, generally of short fibre, but at times having a length of three-
fourths to one inch. In some pieces of rack several of these, six, .
eight, or more are found, occupying a breadth of ten to twelve inches,
the thickness of the veins ranging from one-fourth of an inch upward.
Few attempts have been made to work these asbestos veins, the only
production coming from a mine worked by some Ottawa people, in
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the township of Low. This property was turned over to the Colum.-
bia and Ottawa Asbestos Company this year, and it.is now, we under-
stand, to be worked systematically.

GROWTH OF THE INDUSTRY.

In1839...... 300 tons, worth. ............. $ 19,500
¢ 1880...... 380 ¢ e 24,700
“1881...... 540 ¢ B e e e 35,100
“1882...... 810 B e 52,650
“1883...... 955 B e e 68,750
“1884..... 1141 ¢ e 75,097
“ 1885..... 2440 ¢ e 142,441
¢ 1886..... 3458 « e 2u6,251
“ 1887..... 4619 ¢ e 226,976

For the past flve years Mr. Obalski gives tlie returns as reported
to the Provincial Mining Bureau as follows:

1897...... 25.365 tons, valued at.......... $ 380,000
1898. ..23015 i 511,256
1899 ...... 23,266 « Lo N 598,736
1900 ...... 29,433 “ “ i 735,364
1901.. . ... 40,597 ¢ S e 1,284,429

About 3,000 men are employed and the invested capital will
will aggregate at least about four millions of dollars,

Teade in Mining Machinery
‘The opening up and equipment of many new mines throughout
the country continues to create an active demand for mining, milling
and smelting machinery and all our Canadian shops are well supplied
with orders, many of them working double time. The imports for the
first four months of the year, however, are somewhat less than in 1901,
as will be seen from the following table:—

190t 1602
MONTH,
Free {Dutiable] Total Fiee [Dutiablel Total
January ... 111,134 4..!95 115,330 92,084 | 2,549 95,533
February ...| 162,030 9,689 171,719 43,123 | 2,380 45,502
Marth... ... 62,185 806 62.991 55255 | 1,720 56,975
April ......] 52,92t 517 ] 53438 61,2217 | 5,579 66,806
Total....| 383,270 15,208 | 403478 252,589 | 12,228 264,317
From United States {| From Great Britain From
1got Other
. Countries
Free Dutiable Free Dutiable
111,139 4,196 S
162,03 9,689
58,980 ceee -3,208
51,97t 517 950 vees
Total.... 384,110 15,208 955 3,205
From United States || From Great Britain From
1902 : Other
Countries
Free Dutiable Free Dutiable
January ......... 65,236 2,549 26,328 420
February ....... 42,486 2,380 vees .. . cee
March.”.........0 5498 | 1720 275 o
April............ 55,648 4.997 ceen }
Total...... .219 350 11,646 26,603 eens | 420

—

New Iron Mine at Richmond, Que.—Messrs, MacDougall, of Druw.
mondyville, have opened an iron mine under lease on the property of I,
‘Hall, a mile and a half {ron: the Grand Trunk railway station at Richmong,
Que The ore is a beautifu! hematite, occasionally carrying magnetite
crystals, and apparently occurs in small lenses in a dolomite adjacent 1o,
ass of volcaunic trap. Somewhat similar occurrences of iron ore are kuown
at several places throughiout the Eastern townships, but this is the first to be
thoroughtly tested.

Forty-third Mining & Milling Co., Limited.—The following circular,
uunder date of 17th instant, was issued to the shareholders :—** Holdess of
two-thirds of the value of the stock of.this company having consented to the
issue of bonds, negotiations were entered into for the purpose of having the
bonds issued under a guarantee of payment in order to make them more
attractive to the investing public. As a result, the Imperial Trustee Company,
of New Jersey, has notified the Local Board that it has accepted the trustee.
ship of this company’s bonds, and will guarantee payment of, the principal
in full, Mr. H. B, Swart, of 29 Broadway, New York, has examined the
affairs of this Company and assures a ready cale of the bonds, which he will
undertake, The mortgage decd is being prepared, and as soon as ready the
Board of Trustees will pass a by-law putting it in force, and the bonds will
be placed on sale, The net result to the conpany will be about $75.0z0.00.
Of this amount $40,000.co will be uscd to discharge floating liabilities, and
the balance for operating the mine, Everything is being pushed forward as
rapidly as possible, and it is hoped that for a portion of this season the mine
may be worked, Inany case a small party will be sent in to see that no
damage to the stores or works results from the delay. Should the share.
holders decide that a party ought to be sent into the mine at once, this can
be done by their providing sufficient funds for the travelling and other ex.
penses. No outlay for machinery or suppliesis needed. Your opinion or
suggestions as to this would he acceptable.””

Le Roi —Cable from the manager: ‘' Shipment of ores average this
momnth 420 tons per diem, value $15.50. We have struck ore 1,050 west raise
$:7 per ton. 9oo winze down 64 ft., ore thercfrom assays $14."

(Office note.—The raise from the 1,050 ft. level is that mentioned in the
monthly report for April, as about to be started to meet the winze coming
down from the goo ft. level). In tha report for April, the gold contents
should have been given as §6 certs higher, und the copper coutents as
.10 per cent., not 10 per ceut.

——

Duncan Uaited.—Engineer cables: * No. 5 level, Poorman mine—
Driven 22 ft. last week ; average width of vein, 2 ft. 2 ins. ; average value,
$1o per ton.”

Soowshoe Gold and Copper Mines.—The following circular has been
tssued to the shareholders : —** In view of the ss. call now being mede upon
the partly paid shares, the directors feel that it would perhaps be of interest
to the shureholders to have a brief statement as to the present position.
Apart from the vendors’ shares, 48,475 thares have been allotted, on which
103, per share has been paid up, yielding the sum of £24,237 10s,

* Though this company was formed on June 20th, 1901, it, in accordance
with the terms of the prospectus, took over the Snowshoe mine and group
of properties as from the 1st March, ‘1901, and has been responsible forall
expenditure since that date. Sincethe new company took over the propesty,
some 2 000 feet of underground work hasbeen donein driftm?, cross-cutting,
raising, and siukiog, thus developing and opening up the large ore bodies
already shown up. A large new working shaft is in course of construction,
and will shortly be completed to a depth'of about 300 ft. This shaft will be
capable of handling 300 to 400 tons of ore per.day. In addition to this
underground work, ~wuch has been done upon the surface. A large areaof
ground has been cleared and stripped, the overlaying soil being removed,
thus exposing the ore body near the surface, and making it possible to mine
the same very ecomomically. The principal piece of stripping is 360 ft.
long by about 8o ft. wide upon an average, It is intended to further con-
tinue these operations during the present season.

’ * Towara the end of last yearthe directors authorised the erection of a
new bunk house and boarding-house, and ncw office and residential build-
ings for the officials and men employed in connection with the mine. Prior
to this, the building accommodation was very inadequate, and consisted
wainly of the old log buildings used by the originai owners of the property.
Z. considerable amount of machinery has been purchased in order to provide
the necessary power and plant to enable the operations of tke mine tobe
successfully carried on. An ore bin with a capacity of 325 tons bas heen
built. The Canadian Pacific Railway runs across the property, and last year
a private spur was built to connect with the mine workings and ore bins.
Another short spur has been built- recently in connection with the installa-
tion of the new machinery.

* Test shipments of over 2,000 tons of ore from various parts of the
miae have been shipped to the smelters with satisfactory results, Negotia-
tions are now progressing with several suielier companies, wbo have made
prsposals to purchase Snowshoe ore, and provided satisfactory arrangements
can be made, it is hoped before long to be makiug extensive shipmuts.
The directors are giving the most careful attention to the economical treat-
ment of the large ore bodies in the Snowshoe mine, and they have every
congdsncc in being able to deal with these ore bodies at a consider.ble
profit.” .
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Certain Conditions in Veins and Faults in Butte, Montana.

By Wum. BRADEN, M.E., New York,

In practically all of the great mining centres of the world, faults
of more or less extent are found. They are by no means an un-
welcome feature to the engineer, as they often form an indicatic. to
the vein's relations to its surroundings, and may directly or indirectly

with certain of those indications lacking (ordinarily caused by meta-
morphism), which an engineer immediately looks for, much annoyance
may be the result. However, faults may be well looked upon as one
of the most important and interesting phenomena with which we have
w deal, be theirinfluence for good or bad, commercially speaking.
And here I should say that the result of research in these channels has
been largely prompted by commercial motives. By this it is not
intended to belittle the very keen-interest which is taken in the study
of the problems for the technical interest which it affords, but more
often than not the necessary data can not be obtained without heavy
cexpendituces.  In Butte, Montana, millions of dollars have been
spent before facts have beer tound upon which a positive theory
could be based; and with each succeeding year of underground
development facts will i, uncovered which will further elucidate the
more deep-seated effects and causes, the existence of which in some
instances can now only be approximated.

Apropos of the abvw#, wnile the general geology of the Butte
District has:- been so fully described by Dr. S. F. Emmons, W. H.
Weed, and others of the U.S. Geological Survey, in the special Butte
folios, in this paper the district will be outlined as briefly as possible.
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FIGURE 1

Then from the writer’s personal observation some characteristic
features will be noted, which occur in the midst of a region of great
interest to the geologist, mineralogist, and mining engineer, and con-
tain one of the most wonderful vein system or systems wherein
mineral deposition -has taken place.

indicate the genesis and life of the ore deposits. On the other hand,

The copper bearing veins cover an area of about one and a half
miles east and west, along their general strike, by one mile in width.
From the alluvium-covered Silver Bow valley to the south and east
from the mines, the ground rises some 500 or 6oo feet, and with the
headworks, dumps, and railroad grades skirting the hillsides, the
appearance is not unlike that of an extensive fortification. On the
north and west copper-bearing veins give place to veins whose princi-

. pal commercial value is silver, with little or no copper; and a short

istance from this termination on the west, “‘The Butte” (from which
the district takes its name) rises sharply to a height of several hundred
feet. ‘T'his *“ Butte,” representing as it does the latest volcanic activity
in tne region, consists mainly of a rhyolytic breccia, which is not pene-
trated by any of the copper veins ; in fact, no mineralized veins being
found therein. This rhyolytic intrusion was probablv an important
factor in some of the post-mineral movements which occurred.

The country rock in the copper mining section of Butte is a basic,
much altered and decomposed granite, together with east and west in-
trusive dykes of quartz porphyry. ten to seventy-five feet in width.
These dykes have branhches and apophyses,and are practically vertical
upon sinuous lines. This country rock is widely fissured and fractuored.
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‘The vein fissures have a general east and west strike, oriented within
an angle of forty-five degrees. Their dip is usually south, but varies
fiom a slightly north dip to forty-five degrees south. They are
mineralized with sulphide ores of copper, accompanied in more or less
quantities by quartz and pyrite, sometimes the one predominating and
sometimes the other. The mineral solutions have fouud their way into
lesser fractures and jointings, and impregnated the country very con-
siderably. While ore deposition has taken place within well defined
limits of the fissures, in what are spoken of as “spaces of discission” by
Professor Posepney, the bulk of the deposition has been metasomatic.
The veins cross each other and bifurcate both on strike and dip. In
some cases these crossing veins fault the earlier veins, and a distinct
mineralization is seen in each. For the most part the veins are
oxidized for considerable depths from their apices. This oxidiza-
tion, represented by the present water line, reaches ihree hundred
feet or more from the present surface, but varies considerably in
adjacent veins, and is undoubtedly influenced by the individual
characteristics of the veins and local conditions of the enclosing rock.
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In this connection another feature to this oxidization is the fact that approximately ngi.. thirty degrees.east. They diverge to the deeps so
often, in this zone, a-very large vein may, to all appearances, show no far as developed, the east fault dipping about fifty-four degrees and e
greater size than a mere off:shoot or fracture in the country rock, the west fault about forty-five degrees, both westerly. The extent of ihe
mineralization of which has also been oxidized. It is possible that oxidized zone between these two fault planes corresponds with the
this eflect is produced by either the mere skeleton of the former vein  veins to the east and west of the faults. Between the fault planes. s;
having been crushed in by its unsupported walls; or, in cases where or seven hundred feet in depih, much crushing, grinding, and kaoluza.
this is especially noticeable, by the fact of little or no mineralization in  tion is found of the included pieces of veins, as well as the porphysy
“spaces of discission " having taken place, but rather a meagre metaso- and granite. As the distance increases to some three hundred feer
matic action in the country rock, through which the small solution- further in depth, some evidence of regularity is seen ; nevertheless the
carrying fissure or fissures passed. It may be conceived that upon subfauling and crushing is still pronounced. With this condition and
oxidization and saturation by thesurface waters, the altered and widely-  a bewildering geography of underground workings to study, it became
fissured granite and quartz-porphyry would take on much the same . .

. . . i <,

appearance as what might be termed the * vein granite.” This latter Q, ,

. . . LX) . - . |
theory is more acceplable to the writer. 1t is doubtful that secondary 5 ‘p?z\ a2 a1 NI H
enrichment, due to this leaching out of copper and iis re-deposition, < . u:’{l "’ IS l .
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has taken place, at least from the present oxidized area. If it has, its &L o 3% - .‘_ :\:'?;;‘Jx‘.\éla\: I\ ). 'é
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fault from what is known as ‘ East Ridge,” which, about two miles
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FIGURE. 1T

the privilege of the writer, together with a distinguished corps of
engineers and geologists, to swudy the problem of establishing the
apices of veins, so that the ownership might be demonstrated under
that most enigmatical of United States laws known as the “extralasenl
rights clause.” As an exhibit of the large number of veins and streaks,
with their bifurcations and intersections, it is interesting to refer to
Fig. I, showing a cross-sectior of an area undisturbed by the faul
movement ; and Figs. II ard 11II, showing the 450 and 750 foor levels
in plan. Veins not actuai’r shown by workings on these particular
levels have been projected either from above or below with tolerable
*accuracy. Referring to the veins from No. 1 to No. 8 east of the cast
fault, and vecins No. 1 to No. 8 west of the west fault, it is seen that
there is evidently no matching or conelation of these, though faulied
castwardly across Silver Bow valley, rises to an elevation of some two porphyry is found on both sides of the faults, and between, and would
thousand feet, practically in bluff. seem to be some definite indication of the heave. But by bringing
Having in mind the general mass of the country as being granite, faces of the porphyry dyke into juxtaposition on the same horizon. we

and the cast and west porphyry dykes, and a system consisting of a  stiil found nearly as hopeless a cdndition as before, so far as the veins
-great number of veins quartering one with the other, so to speak, were concerned. This prophyry was a faitly reliable indicator to the
both on strike and dip 2 cross fault was encountered in one of the heave, however, as it matched up reasonably well, being practically
richest sectivns of the district. The fault was pronounced by the vertical, but in view of apophyses and bifurcations it gave undouised
cminent geologist, the late Clarence King, to be a “double normal evidence of a vertical throw, and the nature and extent of this it be
fault.” At the surface, over the course of some hurdreds of feet, are  came necessary 10 establish. As the country rock was entirely gra.iite
two fault plancs, from ten to thirty feet apart, practically parallel, of a more or less .uniform appearance (no stratified formaticn being
though with a tendency to converge at the ends, and with a strike present), the effort was to study the situation from a standpoint of
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different combipations. To be sure there were certain striations, but
there were such .abundant evidences of subfaulting and crushing,
which might prove misleading, and as the granite was quite soft,
there were no hardened faces to act as reliable guides in this direction.
It was noted that there was considerably less grinding, trituration, and
fault rubble upon the western than the eastern fanlt plane. Figure
IV gives a typical illustration of the Iatter. At the plane there
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Ficure Y-

appeared a clay selvage, from an inch or two to twelve inches in
width. Underneath this the country rock, while somewhat more
kaolinized than at some distance east of the fault, was comparamcl)
undisturbed. On top of the selvage appeared :—

(2) Comminuted vein matter, granite and porphyry, with pebbles
up 10 the size of a small nut and sub-selvages ; this for a width of one
ortwo feet ;

{b) For another two teet rounded fragments as much as two or
three inches in diamcter;

(c) Boulders sub-argular for two to five feet ;

(d)} And finally the angular much broken couniry rock, porphyry
or vein, as the case might be, all very much kaolinized.

Of course, it was found that the porphyry, pebbles, and boulders
occurred only north of the porphyry east of the east fault, and on this
extended only so far as the included porphyry between the faults.
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In this connection, owing to metamorphosis, the outward appearance
of the material going to make up the fault plane in the oxidized zone
ofien bore a striking resemblance to the quartz-porphyry with its
rounded grains of glassy quartz. Interesting samples were collected
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of this material, surrounding mcludcd pebbles and boulders of the
genuine quartz-porphyry.

Although between the faults were found local complications; it was
found pussible to gauge the course travelled by the country between
the fault planes and west of the west fanlt plane. In Figures V, VI,
and VII the horizontal, vertical, and diagonal courses of movement

N FIGURE. 7

- %N
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are shown diagrammatically, the total vertical distance being some 250
feet ; the horizontal distance 200 feet parallel to the fault about north
30 degrees cast ; the actual or diagonal distance being approximately
387 feet. It will be seen at a glance that the greater movement
occurred upon the plane of the “east fauit,” hence the greater quantity
of fault rubble is found therein.

From the very nature of fault occurrence the movement variesfrom
nothing to the maximum. In this connection re erence herein is made
toan area subject to inspection during the period of the writer’sexamina-
tions. Undoubtedly the conditions will be altered to the deep, and in
extension of the fault at a distance from the immediate region treated
of. However, taking any two levels to one thousand feet in depth,
wherein the vertical distance of the workings west of the west fault
plane were approximately two hundred and fifty feet below the work-
ings of the level east of the east fault plane, it was found a perfect
correlation of veins and porphyry dykes rezulted by lifting the plan of
vein occurrence on the former level up to the level of the latter, and
then moving them two hundred feet southerly parallel to the fault. For
example : Placing the 700 foot level west workings in juxta-position
with the 450 foot level east workings, in accordance with the measure-
ments shown in diagrams Figs. V', V1, and VII, such correlation is
seen in Fig. VIII.

With the above data in hand, without going more exhaustively
into the line of evidence, it was found possible to correlate the veins by
bringing the country between and west of the faults back to what was
assumed to be its original position. Vein bifurcations and intersec-
tions which, prior to the demonstration of this correlation, seemed ob-
scure, became clear, and vein development could be carried on with
practically positive assurance.

Asbestox and its Production in Canada.

By W. Morrmany, M.E,, Black Take, Que.

Amongst the minerals which have gained during the last decade
a prominent position in Canadian mining, must be placed asbestos.
Commercially, it occurs almost exclusively in serpentine, and pussesses
such valuable properties as to give it 2 commanding place in the arts
and industries.

Asbestos is a fibrous mineral, in which the fibres are cither parmllel
or divergent. It is often lustrous, and its color varies from white to
aray, brown, and green.  Amongst its valuable properties may be men-
tioned incombustibility, flexibility, and ductility, besides it is a non con-
ductor of both heat and clectricity.  Its resistance to the action of acids
is also worthy of note. .

‘The particular prominence that asbestos at the present time has
attained is through its resistance to fire.  This property was known to
the ancients more than 2000 years ago, and asbestos was utilized by
them for the wicks of the lamps in the temples and for other purposes.

Now its use has become quite general, and its application for
various purposcs is continually increasing. Among the uses to which
it is put may be mentioned : packing in various forms ; cavering for
stcam boilers and pipes; firemen's clothes ; theatre curtains ; boxes
for moncy and valuabic papers; covering for walls and roof ; acid
filters; powder bags : etc., elc.

As a matter of fact the demand for asbestos has been so great of
late years that the opening of new mines has scarcely been able to keep
up the required supply. Chemically, asbestos is a silicate of magnesia
and lime—however with a fluctuating ratio of its constituent parts.
Iron and aluminium are generally associated with it

The asbiestos of commetce contains about 14 per cent. of water,
while a var'ety, which is, however, only of interest to the mineralogist,

*is almost wholly free from water, or only slightly hygroscopic.

The following table, taken from the-admirable work “ Asbesos
and Asbestic ” of R. H. Jones, of Montreal, gives the analyses of ihe
principal kinds of commercial asbestos.

Italian { Canadian Fibre.

Fibre, |._

Thetford. |ntoughton

1311 SN 40.30 39.05 40.87
Magnesia ....... ..... 4 43.37 40.07 41.50
Ferrous Ozxide .87 2.41 2,81
Alumina 2.27 3.67 0.90
AL 23T 13.72 14.48 13.55
Totals coo.vveenn..n. 100.53 99.68 99.63

Mineralogically and genetically we distinguish two pasticular
groups or forms of asbestos :

1. Hornblende ashestos.
2. Serpentine asbestos (of the mines).

A

The first form is so called because it forms one of the varieties of
hornblende in the amphibole series. Among the latter may be men-
tioned actinolite (radiated) and tremolite, which are also known as
amianthus or hypsolite when of fine fibrous structure. The color of
amphibole asbestos jvaries greatly, but the more common is whitish.
gray or green.

Especially during the period 1897-1900 has the great distribution
of this mineral over the whole surface of the earth becn established.
In consequence of the high valuz of commercial asbestos it has tieen
prospected all over the world. Although reports of finds have come
from many quarters, yet very few have proved profitable for minmg,
When a find was reported it was generally found io bhe amphibole
asbestos, which is materially inferior in quality to the serpentine varicty.
The difference between the two is that the former is less fine and less
flexible, besides lacking that silky lustre.

The species of the sccond group is a variety of serpentine, the
latter a mineral of great geological interest. This asbestos goes under
various names : chrysotile, mineral flax; liquiformed asbestos; moun-
tain leather ; mountain cork; etc. With the exception of the first. the
rast have ail a yellowish-brownish appearance, and occur frequently in
fissures or small seams (Canada, N--way, Germany). They are seldom
available in industry.

‘Technically, chrysotile takes the first rank of the varietics of
asbestos mentioned.  Under the name chrysotile is designated that
variety of serpentine asbestos, in which the fibrous structure is arranged
in fine parallel threads of silky lustre. It is genemally of a grecmsh
color, although grey or yellow is found. The principal deposits arcin
Canada, in the Province of Quebec, where enormous deposits are
found, which during the past twenty years have developed into an
active mining industry.

Although many attempts have been made in many countrics to
supplant the Canadian article, yet up to the present they have not
succeeded.  The Italian, Russian, and American (U.S.) varictics can-
not compete with the Canadian, as they lack fineness and toughnes- of
the fibre. The greater length of the Italian fibre is not of much
account when compared with the Canadian, as the latter, when only
half an inch in length, can readily be spun.  Furthermore, in the spun
thread, the strength of the thread when composed of fibre over three
inches in length, is no longer directly proportional to the length of the
fibre, :

Asbestos is found in the United States in Vermont, Pennsylvania,
Georgia, and California.  The latest discoveries in the Green moun-
tains in Vermont look very promising, and it is expected that the veins
will increase in size as the work progresses.

‘The total production in 1goo of ashestos was as follows :—




T L T R R T D T e e AR

s

¢

¥

x
s
=
"

AU S

PETINYIN N

'\

PRI Y2 A Y
]

€ tion a certain order is discernible.
[ Srouping of the fissures in long-drawn zones, which again may include
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TANS,

Canadg ..... ..... ciiiiien tule. 30,641
United States...... .......... 1,054
Italyand Russia................. 1,500

Total.. ..........c0 oLt 33,195

¥or 19o1 we have—

Canada ...........o0as, cereaes 38,500
United States .... ...... 1,300
Italyand Russia. . ... ... ... .. 2,000

Total.......ooooiiiiiit " 41,800

Although the production of Canada has enormously increased,
yet prices have been well maintained, and this serves as a guarantee
for the steadily growing demand for asbestos.

‘The following table will be undoubtedly of general interest, show-
jng the annual production in Canada and the United States of this
mineral.

CANADA. U.S. CANADA. t.s.
Vet d ean. - Quax. Year 1 cuan. Quau.

Tity. © Value. tity Value Ttity. Value. | tity. | Value

Stort short Short Short

Tobs. i S Tous s ‘Tons. (3 Tous ¢
15;9 | 300 19500 | ..o | ....§ 1891 ] 9279 | 999978 66 | 3960
ség gSo; 24700 { 150 | 4312 1S92 60.‘12 ,bs.zéz 103 | 6416
188t sS40 35100} 200]| 7 1593 | 6473 | 313506 | 50 | 2500
1521 Sto' 52650 | 1200 | 36000 | 1893 | 7630 | 420525 ' 325 1 4363
1855 1 955 | 65750 | 1000 [ 30000 } 1S5 | S736 } 365175 | 795 } 13525
184 | Tt4r | 75079 | 1000 | 30000 f 1895 4 12250 4=9ba6| 504 | 6100
xSSs 2290 142431 | 300 | gooo | 1897 | 30442 | 445368 | 5So | 6450

3458, 206251 | 200) Gooo ] 189S | 23783 { 486227 { 605 { 10300
:s;- ‘ 3619 © 226976 | 150 | 4500 § 1599 | 25536 | 485649 ; 6S1 | 11740
1S5S | 4403 | 255007 | 100} 3000 ] 1900 | 30631 | 763431 | 1054 | 16310
1559 | 6113 . 426554 30| 1800 ] 1001 | 38500 | g62500 | 1300 | 20150
150 9S6o 1 1269240 71| 4560

** Production of Asbestos in 1900,"" by J. Pratt.)

To give an idea of the important place asbestos takes in the
mineral products of the Province of Quebec in the year 1900, the
following table is given :—

l Q’:;zo:m< croq; (\)‘alue
KIND OF ORE. Number of Shinted o
R | e | Rl
Magnetic Iron Ore {long tons)...... 10 1550 3575
Boglron O1€ .ovvniniecnnencnnannn. 120 17186 33372
Calcined Ochire. ... (tons of 20001bs) 52 1182 9300
Chromic Iron .......... (loag tous) 130 2068 S3449
Law grade Copper ... .. (long tous) 270 33742 150152
alena coiiiiiieiienas {long tons)} 23 286 S738t
Asbestos..oeen-.. (tons of 2cd51bs); 1030 21508 739416
AsHestiCe i cvennnnns ditto ceee 7935 15945
Graphite, prepared. . ditto ceee 13 2500
Graphite, raw....... ditto 25 358 6953
Phosphate.......... ditto cee 1370 $900
Mics, thumb-trimmed  ditto 500 335 135600
Mica, not prepared.. ditto .. . 150 25000
Feldspar...ooe.o..s ditto ceee 147 341
S-xlpbatcof baryta.. ditto 462 3220
Slateee . iinncacenne ditto 6o q1§ 10131
Fhystone............ (square yards) 9 3000 3500
Cement .. .. ... .cceeenn (barrels) J0 22100 36570
L3¢ 311 S 150 ] eeee. 65000

(From kcpon Department of Colonization aud Mines: ** Mining Operations
in the Province of Quebec,” by J. Obalski, ALE.)

The principal localitics in the Province of Quebec where asbestos
is mined are Black Lake and Thetford, lying about midway between
Qucbec and Sherbrooke, on the Quebec Central Railway:.

The ashestos is here found in narrow fissures, one to oncand a

g balfinches in width (maximum five inches) of the belt of serpentine ;
& and the fibres are generally perpendicular to the walls of the seam.

Although the veins seem to run in all directions, yet on closer examina-
Foremost among the latter is the

narrower and richer ones. It does not always follow that by pene-
trating deeper the veins enlarge, in fact, the reverse is often the case.
As long as the genesis of asbestos is not thoroughly understood,
we shall not be able to set up definite rules and methods, as obtains in
the mining of ore and coal, to assist in the opening and development
of asbestos mines. I surmise that the formation of asbestos from the
serpentine magma was materially influenced by granitic eruptions.

The frequent occurrence of fissures, running in all dircctiong, in
the serpentine gives evidence that the area must have been subjected to
intense disturbances after the cooling or solidification of the serpentine.
The effect of these disturbances causes the greatest difficulties in the
development of an asbestos area.

‘The mining of asbestos is carried on by quarrying.  As the fissurcs
or seams are small it naturally follows that a great deal of dead matter
has to be moved. The serpentine carries on the average from three
to four per cent of asbestos, and rarely does it reach as high as six per
cent. Dynamite is used as the explosive, and is put into 10 to 12 feet
deep drill holes.  In out-of-the way places the hand drill is still used,
otherwise steamy or compressed air is utilized. The broken rock is
reduced to smaller pieces by means of heavy sledges and steel wedges,
and then smaller hamniurs are used for separating the asbestos from
the gangue.  The latter work is done either in the quarry, or under
cover when a purer asbestos is desired.  For this work boys from 1410
16 years of age are employed. As magnetic iron ore is sometimes
found in the asbestos, particular attention must be paid that the fibres
are not unnecessarily damaged in separating the mineral. This treat-
nent furnishes what is known as *crude” asbestos, which is then
ready for shipmnent, in bags of 100 Ibs. There are two grades—Crude
No. 1 and Crude No. 2

On account of the relatively small percentage of asbestos in the
rock blasted, it is necessary to have special appliances for moving the
latter. For the smaller mines the ordinary crane answers, but for the
larger ones the crane is supplemented by cables, In the latter case
thecable is put at an angle of not less than 30 degrees, so as to utilise
gravity in returning the pit-boxes to work.

It is evident that by cither of the above two niethods the area that
can be served is very limited, and this has led to the introduction of
cable de-ricks with tail-rope.  In applying the latter means a cable, one
and a half inches in diameter, is stretched across two masts, from 30 to
6o feet high.  One end of the cable is fastened to some high point in
the quarry, while the other end is fastened on the other side of the
mast, and distant as far as possible from the foot of the mast. By
means of the endless cable the engineer is enabled to lower the pit-box
quickly, and to hold it at any desired point. The hoisting cable (34
inch) brings up the load. The pit-boxes are shallow wooden boxes
lined with sheet iron, and camy from 1 10 134 tons  After being
hoisted to the surface they are cither loaded directly on 10 waggon
frames or are dumped into larger dumping cars, and then moved by
horse or stcam power.  For hoisting, twin stcam engines of from 135 to
20 hurse-power are used.

After having given a general description of the mining operation,
a few words may be added about the treatment of the less valuatle
acbestos.  This latter consists of waste (mostly serpentine) from the
crude asbestos, and of larger picces of serpentine traversed by small
veins of asbestos, which, however, it would not pay to treat, as hereto-
fore described, by hand.

The extraction of the fibre from this inferior material is done by
machinery in asbestos mills. The broken material, or at least the
smaller picces, is first subjected to a2 drying process in rotating cylin-
ders ; it then passes through stone crushers and rollers, whereby it is
recduced to a given fineness, when it passes into the * cyclones,” where
further reduction takes place, especially the disintegration or separation
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of the individual fibres. This process (centrifugal) continues until the

rock is ground to sand and the asbestos fibres are thrown on to the
separating steves. From the latter the fibers are drawn away by ex-
hausts, and the sand is blown into bins. Nothing remains now to be
done but to fiil this asbestos, known as * paper stock,” -into bags of
100-150 pounds for shipment. According to quality it is designated
as Nos. 1, 2, or 3.

* It is probably scarcely necessary to state that the above descrip-
tion is but very bricf, and the actual work is not at all so simple, but
we cannot here enter into greater detail.

As already stated, asbestos commands a good price, and higher
than ever, although the production has greatly increased.

“ Crude ” asbestos, No. 1 sells from $150 to $230, and No. 2 fram
$So0 10 $150 per ton ; paperstock runs from $zo0 to $40 perton. To
explain the difference between thé above prices it is necessary to state
that in the different mines for a given class different prices obtain, de-
pending upon the length of the fibre, and upon the per cent. of im-
purities,

Beside the mines of Black Lake and Thetford, those at Broughton
and Danville deserve mention.

" Although asbestos occurs near Ottawa, yet it is in too limited
quantity, the veins being small in number, to be of any commercial im-
portance. The fibre is very pretty, and of a light yellow-green color,
the same as the serpentine.

So far as known there are no other localities in Canada where
ashestos could be profitably mined. At the present time there are in
Canada twelve asbestos mining companies, with a capital of four
millions ; the mines requiring at present about 3coo men. Difficulty is
experienced, especially during the summer months, in obtaining suffi-
cient labor, and efforts are made to obtain the requisite cupply. The
wages, for 10-hour shift, are from $1.25 10 $1.30, which is considered
fair pay, considering that the cost of living in the Province of Quebec
is relatively low.

From the foregoing the importance to Canada of the industry of
asbestos mining must be apparent. In this she rules the markets of the
world, and to all appearances will continue to do so on account of the
extensive area of her asbestos deposits and of their high quality.

We may safely say that, with the very good prices prevailing, and
the rapidly increasing demand, asbestos mining in Canada has a
decidedly bright future in store.

Notes on Oil Furnaces for Assaying and Meiting.

By CaaRrLES BRENT, M.E., Rat Portage.

In view of the fact that the use of oil fuel in many departments of
metallurgy has been greatly extended during the past two years, a few
practical notes on the use of oil as applicd to the furnaces necessary i
the assay office and melting room may be found of interest to some of
the members of the Institute.

The furnaces described in this paper were designed by the writer
mostly for use in my own laboratory and are the result of a good deal
of practical experiment in the use of oil for fuel, carried on for the past
twelve years.  Petroleum, either as gasoline, refined oil or fuel oil, can
be used in any of the furnaces and it will be found to possess many
advantages over any other class of fuel wherever stcam or compressed
air can be obtained, or even the companatively light pressures from an
ordinary blower. It will be found in most cases more economical than
cither charcoal, coke, coal or gas, aud wherever ordinary precaution is
used the risk from fire or explosion will be reduced 10 the vanishing
point.

The saving of time and labor in the use of oil fuel as compared
with solid fuel must be known to be properly appreciated, and the ease

of manipulation and the freedom from dust and ashes and outside hey
will recommend this fuel very strongly to anyone who tries it.

T'he furnaces described and illustrated in this paper can be cap.*
structed by any ordinary mechanic, and will cost less than half the
money ordinarily expended for furnaces of like capacity for solid ful.

. ‘They occupy a quarter of the space usually taken- up by furnaces
of the old type, and can be placed in any convenient part of the labo:.
atory to which air or steam and oil can be piped.

The construction of all the furnaces is the same in that they areal]
constructed of sheet: steel, of suitable weight, according.to the size of
the furnace. ‘Fhe shells are lined with a plastic mass, composed of
4 parts of old assay crucibles ground to about 20 mesh and 1 part of
good finely-ground fireclay. This mixture should be worked up witha

PLATL 4.

fies

Com@immaTidr
X awdseata il g

MUPFAE aco CRt:8s¢

Evrmoes

Lea. R,

d2CAucitsc

Des FomoResL

- . cwme cmea——— e — -

e e —— -

£ 3
DOvwms s Mwrra&k

K3 Fommncs

. small quantity of water and put in as stiff as it can be handled. At
a day or two drying, a light wood fire is put in the furnace until the
lining is thoroughly hard.

A litde caution must be used the first time oil fucl is applicd, but
if the furnace is thoroughly dried the heat may be pushed ar onceto
the extreme limit required.

On cooling, the lining'will be found pitted together by the smal
quantity of slag from the broken crucibles and will usually be free from
cracks. Should any develop they should be filled with a thin mixtuze
of the lining material. This lining bums as hard as porceluin, and 25
there are no ashes from solid fuel to slag the walls, it will be found
practically indestructible. (The writer has a small furnace in his labor
atory in which thousands of assays have t:een made, and the liningis
today as good as the day it was first put in.)
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¥ crucibles and strikes at once into the muffle chamber.

E on 10 gramme buttons can be made in from 7 to 10 minutes.
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‘I'he combination furnace shown in Fig. 1, Plate I, was designed to
hold six Battersea crucibles, size L or F, and a size J or H Battersea
mufle.  In the diagram A is the crucible chamber with an opening
below and in front to admit the jet of oil and steam or air. A conven-
ient cover for the chamber is an ordinary soapstone foot-warmer, bored
and fitted with an iron ring for convenience of handling Behind and
above the crucible chamber is the mufile chamber, C, containing the
muflle B. The walls of this chamber hug the mufile at the sides, the

wop and the end within 34 of an inch and the opening for the escape of

the products of combustion is placed in the middle of the muffle. A
small door lined with a sheet of asbestos closes the opening to the
muffle and a small shelf beneath this adds to the convenient wotking
of the furnace. . !

This furnace can, with the right quantity of oil and airat So lbs.
pressure, be raised to the temperature for fusion for assays in less than

.‘ wen minutes, and the muffle will be found at a suitable temperature for
¢ cupellation in fiftcen minutes. Work can be carried on simultaneously

in both crucible chamber and muffle, as the jet sweeps between the
‘This furnace
will make a set of fusions in 20 minutes, and by the use of a second jet

y of compressed air, E, into the mouth of the mufile a set of cupeliations
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The
fuel burned will be less than three-quarters of a gallon of oil, which, after
the furnace has been burning a few minutes, can be cut down to burn
with a practically invisible flame. The saving_in crucibles and muffles
in this furnace over a furnace of similar capacity for solid fue), will be

found a very strong point in its favor. (The writer has in use in his
laboratory a muffle that has been heated at least five hundred times,
and it is as good as new.)

‘The furnaces designated as Figs. 2z and 3 (Plate T) were designed
to be worked together in an assay office handling oidinarily one hundred
assays and upwards per day.

Fig. 2 is a crucible furnace designed to takein 12size B or F
ctucibles in the chamber H, which is covered with three soapstone
covers, B. ‘The jet is admitted through an opening at the bottom and
in front and the products of combustion escape through openings be-
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tween the covers B, which are arranged to slide apart for.this purpose.
The regulation of the fusions is perfect. If it is Jesired to hasten up
the melting of the back set of crucibles, an opening is left over them by
sliding the covers apart.

A suitable sheet iron hood about 3 feet above the fumnace is con-
nected with the chimney and serves to carry off all fumes, without
interfering with the work at the furnace. This furnace will burna gallon
of cil every hour and will turn out a batch of fusions every 25 minutes.

Fig. 3.—This is a double muffle furnace designed to hold two size
K muffles, and the regulation of the heat in the two muffles is accom-
plished by the proper combination of the jet below and the draft above.
Ordinarily the bottom mufile will become much hotter than the upper
one, but on increasing the air in the jet below and opening the draft
above, the two muffles can be regulated to the same temperature. The
furnace will burn from 34 of a gallon to 1 gallon per hour of oil, will be
hot enough for cupeilation in cither muffle in 20 minutes and hot cnough
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for scorification in 25 minutes. An obvious saving in fuel is made in
furnaces of this size as, in the oil furnace, the moment the work is done,
the oil is turned off and there is no further consumption of fuel, while
in a furnace for coal or coke, from half a bushel to a bushel of incandes
cent fuel is ordinarily left to burn to waste in the furnace after the work
is done.

The furnace designated as Fig. 1, Plate 11, was designed for drying
and washing the gold precipitate from the chlorination process and
melting the dried product.

The precipitate is dried and washed in a series of trays on the
hearth B of the furnace, any part of which is accessible by sliding the
covers, C.  After drying and washing the product is transferred while
hot to the plumbago pot, A, which has during the washing attained a
full melting heat. Any fume or dust is retained in an enlarged section
of the shafl pipe which can be opened and cleaned at suitable intervals.

Fig. 2, Plate II, shows a double jet furnace, designed for melting
bullion.

The jets form a tangent to the surface of the melting pot and form
a whirling flame between the pot and the furnace walls, the products of
combustion escaping through a hole in the centre of the furnace cover.
This furnace will be found extremely rapid and convenient to use,
especially on bullion which requires a good deal of slagging and refin-
ing. Any melter who has stood over an ordinary coke furnace for an
hour filled with incandescent fuel, will appreciate a melting furnace that
at a touch can be so cooled off as to be worked over with no discomfort
from either light or heat. The furnace can be placed anywhere in the
melting room, requires no expensive smoke stack, and takes up but
little room. The furnace itself is ordinarily only 4 inches more in
diameter than the crucible it holds, and is only about 4 inches higher.
The rapidity of melting must be also taken into consideration. The
writer has melted a thousand ounces of retort sponge and slagged it
thoroughly clean in less than an hour with the consumption of 11{ gal-
lons of fuel oil, and has repeatedly melted twenty pounds of brass in
less than half an hour with less than half a gallon of fuel.

A great many modifications of these furnaces will suggest them-
selves to the members of the Institute; but anyone who once tries oil
fuel in any of the various furnaces required about an assay office or
melting room will afterwards “ use no other.”

Fig. 1, Plate III, shows an oil reservoir with screen near the top
and gauge glass on the side and connected below to a filter, which is
simply an enlarged section of the supply pipe filled with coarse clean
sand. It will be found a very important matter to free the oil from
every trace of suspended matter, especially when using the high pressure
jets, as the openings are so minute that a very small particle of grit will
stop the flow of the oil. It will be found convenient to locate the oil
reservoir at least 1o feet above the jets to keep a proper head of oil on
the burners.

Fig. 2, Plate III, roughly illustrates the form of burner used by the
writer with an ordinary pressure blower giving a pressure of 6 to 10
inches. The oil comes to the blast pipe through pipe A, its flow being
regulated by stop-cock B. The blast pipe is contracted to a nozzle E,
and the end of the pipe C is flattened as shown in diagram.

Fig. 3. Plate III, shows the ordinary high pressure burner which
can be bought now from a number of firms manufacturing oil-burning
farnaces for steam-raising and forge work.

The air enters through a passage H, its blow being regulated by
needle B. It issues through the central orifice F, and sprays the oil
entering through a passage C. The flow of the oil is regulated by the
cap E, which when screwed up completely closes the opening D of the
passage C, without interfering with the passage of the air,

The Ore Deposits of the Boundary (Creek) District, B C.

By R. W. Brock, B.A., Ottawa.

The district treated of in this paper is that lying along the Inter-
national Boundary line, in the neighborhood of and between the valleys
of the north fork of the Kettle river and Boundary Creek, B.C.
Following upon the construction of the Columbia and Western rail-
way, a little over two years ago, and the installation of smelters at
Greenwood and Grand Forks a yearand a half ago, the district at once
took a foremost place in British Columbia lode mining and it now ranks
as one of the most important factors in the production of copper in
Canada.

While the mountains are not rugged and the western and southern
slopes are often open, prospecting has not been easy,on account of the
covering of drift which conceals the rocks over a considerable portion
of the surface and on account of the complex geological siructure of
the district.

* Eruptive rocks, including granites, greenstones, lavas (and asso-
ciated tuffs) and various intrusive dykes have the widest distribution.
More or less altered sedimentary rocks (limestones, argillites, quartz-
ites) together with more highly altered metamorphosed rocks, including
serpentine, are met with in all parts of the district, but do not, as a rule,
have large dimensions in any one place, being usually nothing more
than inclusions of older formations caught up in the intrusive rocks.

The oldest rocks recognized in the district are the sedimentary and
crystalline rocks. In the south-eastern part of the district just west of
Grand Forks, some crystalline mica and hornblende schists and crystal-
line limestone occur, which resemble lithologically the rocks of the
Shuswap series (Archean), but they may possibly merely represent in a
more highly metamorphosed form the argillites and limestones found
elsewhere in the district.

The argillites are normally dark or red, occasionally highly cai-
bonaceous, but are often altered to gray knotted schist, or hornfels. or
they may be largely silicified. The limestones are usually white and
crystalline, but occasionally show an original black color. In places
the lime is replaced by silica, forming cherty or quartzlike jasperoid
rocks. True quartzite is only sparingly found. Closely associated
with these is a serpentine, probably derived from a basic eruptive rock.
It is frequently altered to a siliceous dolomite or magnesite. These
rocks form a series closely resembling, and probably of the same age
as, the Cache creek series described by Dr. Dawson, and ascribed by

- him to the carboniferous formation.

Somewhat younger than the sedimentary rocks is the greenstone,
which has the greatest areal distribution of all the rocks of the district.
Often it is altered, but where its structure is preserved it appears to be
an augite-porphyrite, sometimes agglomeratic, similar to that rock
found in many parts of West Kootenay, notably around Rossland. It
cuts and holds inclusions of the older rocks. Indeed, in most of their
occurrences, the latter appear simply as islands in the greenstone, vary-
ing in size from small fragments, closely packed and almost filling the
greenstone matrix, 1o bands hundreds of meters long. Under pressure
it becomes schistose and difficult to detect from some of the included
argillites. Occurring with it are bands of tuff, filled with fragmenis
of the older rocks, and interbanded with fine-grained ash-beds.

Younger than and cutting the greenstone is a gray hornblende-
biotite granite which is exposed near Greenwood, in Wellington camp,
and on Hardy mountain.  Gray granite porphyry dykes from it cut
the older formations a long way from the parent masses. The white
altered porphyry on McCarren creek and at the City of Paris mine,
may belong to this series of dykes. This granite will probably prove

* The rocks have not been studied microscopically, and cannot there-
fore be named with strict scientific accuracy, but still closely enough for
most practical purposes.

-
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Asbestos Milling Plant of the Bell's Asbestos Co. at Thetford Mines, Que.
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Interior of one of the great Asbestos Quarries worked by King Bros. at Thetford Mines, Que.
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General View of Thetford Miunes, Que.

Interior of Big Pit—King Bros, Asbestos Mines, Thetford, Que.
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Asbestos Milling.Plant at the Union Mine, Black Lake, Que.
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View of Main Open Cast Worlings of the Ashestos and Asbestic Co Ltd,, at Danville, Que.

Milling Plant of the Asbestos and Asbestic Co. Ltd., at Danville, Que.
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6 b the same rock as the Nelson granite, of West Kootenay, and
abow. Jurass'c in age.

vear Central Camp and northwest of it are bosses and dy kes of a
gray liorite porphyrite, which microscopically closely resembles the
Rossiand monzonite, but until it has been carefully studied it is still
wncestain that it is the same rock.  Younger granites occur just out.
side the arca described.

Beds of volcanic rocks are found at several points averlying the
rock~ already referred to. ‘These are remnants of a sheet of voleanics
which once covered the entire country but which, in this district, have
been largely removed by erosion. ‘T'he series consists of coarse and
fine t.ffs, ash-beds and shaies (in which coal is sometimes found) with
sheets of andesites, basalts,and other volcanic rocks. These latter are
sometmes locally termed *¢ bird's-eye porphyry.” This series is prob-
ably of Teniary age.

Dykes of a reddish or yellowish syenite-porphy.y, having a fine-
grained ground-iass, with conspicuous rosetie-like phenocrysts of
feldspar and some biotite, are common in the mineralized portions of
the district, though wanting in the unmineralized. On the Carbonates
claim, this reddish porphyry is seen as a contact facies of a coarse
syeniie-porphyry similar to those observed east of the North Fork and
m the Rossland district, where such dykes are known 10 be from the
Rosstand granite. They would appear to have the same relationship
here, but it is yet to be proved that they have no genetic connection
with the volcanic flows as well.  Dark lamprophyric dykes and some of
a brownish basalt like rock also occur.

The ore-bodies may for convenience be roughly divided into three
classes. (1) The large low-grade copper-bearing sulphide deposits; (2)
the oxydized copper veins, and (3) the small gold and sitver-bearing
quartz veins,

Undoubtedly the most striking characteris:ic of the deposits of the
first class is their enormous size. Inthe Mother Lode mine develop-
ment work so far has exposed an ore-body, fora length of 1180 feet, and a
width of 140 feet, which is continuous 10 ihe bottom of the workings,
at present 500 feet. The Knob Hill-Ironsides lead is of as yet un-
\nown dimensions. It extends through the greater part of the length
of both claims and probably into the Gray Eagle. The lowest stopes
are 700 feet below the highest point of the vein, but diamond drilling
has proven the vein for another oo feet. Its proved width is said to
be yoo feet. On the second level three ore shoots are said 1o occur,
one of 150 fect, one of 100 feet, and a third of 200 fect inwidih. These
with the poorly mineralized rock between, would give a total widih 1o
the vein at this point of approximately Soo feet. One stope, 100 by
200 feet, is all in ore.  While these figures are only approximate, they
serve to illustrate the great size of the ore bodies and the exient of
mmerahzation. Theseare of course the largest ore bodies yet disclosed,
but some of the less developed properties have also very large deposits

In struciure these deposits belong to composite-vein type, formed
by mineralizing solutions traversing the country rock, principally along
fissures or zones of fissures in which they deposit the economic minerals
and from which they replace with their mineral contents, particle by
patticle, sometimes only partially, sometimes completely, the original
material of the country rock. On the outskirts of an ore body this
substitution may be seen in all stages of development, the individual
constituents of the country rock being cne by one replaced Some-
times, ason the Emma claim, the repiacement of the country rock
has gone on so evenly that a completely banded ore has resulted. A
banded structure cannot here be taken as a proof of open filling.

According to the most prominent mineral content, th,s class of
deposis may be subdivided into a pyritic type, in which pyrrhotite,
chalcopyrite, with some pyriie, are the chief minerals, and a magnetitic
W pewn which magnetite, chalcopyrite with some pyrite, are chief min-
erals.  Excepting that the pyrrhotite of the one is represented by mag-

netite in the other, these two types appear to be identical.  Both the
magnetite and the pyrrhotite replace the constituents of the country
rock in the same way, both scem to have been formed, on the whole, a
little prior to the other vein minerals, holding them in little veins or as
points scattered through, yet sometimes interbanded with them; they
are both accompanied by the same accessory and gangue minerals and
the country rocks show the same alterations in bo:h cases. Rarely do
both the pyrrhotite and magnetite occur in the same deposit.  In the
Mother Lode a very little pyrrbotite is however reported, and in one or
two small veins, as on the O. P. and Wolverine claims. bo.h are found.
The B.C., Maple Leaf, Winnipeg, Lake and Morrison, may be men-
tioned as representatives of the pyritic type, while the Knob Hill-
Ironsides, Mother Lode, Brooklyn, Snowshoe, Oro Denoro, Emma and
R. Bell belong to the magnetitic type.

Besides the metallic minerals already mentioned some marcasite
appears tooccasionally be present, and sometimes arsenopyiite, galena,
zinc-blende, and molybdenite, but these are in all cases subordmate in
quantity. ‘Tetrahedrite has been found on the City of Paris. Specular
iron is found somewhat sparingly in the Konob Hill, Brooklyn, Stem-
winder, Snowshoe, B.C., and other mines; and bismuthinite occnrs on
the Bluebell claim, Summit Camp.

Calcite is a common gangue mineral, sometimes well crystallized,
forming large masses, and also in the form of litile seams through the
ore and country rock. Seldom is it found in large quantities in those
parts of a vein in which magnetite is heavily concentrated. Quartz is
also an abundant gangue-stone, occurring in the same way as the cal-
cite, though I have not observed it well crystalliced. Silicification of
the country rock to a cherty or quariz-like (jasperoid) mass, is a com-
mon, though not invariable phenomenon in the neighborhood of a vein.
Kked and green garnet (probably grossularite and almandine) and epi-
dote are very abundant in and near the veins, both well crystallized
and massive, often interbanded with the ores and forming a very large
petcentage of the vein material. The progress of their formation may
be observed at many points in all stages, not only when limestone, but
also when greenstone and granite form the country rock. In the
Mother Lode, where limestone seems to be the country rock, while
these minerals are developed the chief mass of the altered rock 1s made
up of a felt-like aggregate of short green fibres, apparently of actinolne.
A beautiful white radial tremolite occurs in the limestone at the Mor-
rison mine. Kaolin, chlorite,and serpentine are probably among the
alteration products, but until the microscopic examination of the rocks
has been made an accurate account of the secondary minerals and
their relative importance cannot be given.

The ores occur in all rocks except the most recent, the latter being
the youngest granites, the porphyry and basic dykes and the Tertiary
volcanics. In age, then, these deposits are probably early Tertiary.
So far as yet found wmineralization is confined to districts which show
evidences of recent disturbance, more particularly where the older
rorks are cut by the recent intrusives. Limestone in such a district
seems favorable for the deposition of ores. In some cases the ore occurs
in the limestone itself, but more frequently it is found in a rock aleng
its contact with limestone. Thus in a greenstone where it holds inclu-
sions of limestone, the ore often occurs in the greenstone along its con-
tact with the Jimestone, while the latter may show little or no mineral-
ization. The lack of mineralization in the limestone insuch cases may
be due to tiie fact that the limestone often flows and forms compact
lenticular masses, instead of fracturing, under pressure, and thus fur-
nishes no channels for the mineralizing solutions. If attacked and
replaced by them, it must have been along the contacts and this must
have taken place comparatively evenly, leaving a clean-cut unmineral-
ized wall. While this may have been the case in some of the larger
deposits, in many of the smaller veins occurring along such contacts
the mineralization shows a distinct preference for the greenstone, the
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limesione remaining unmineralized. ‘That the contacts between lime
and other rocks should be favorable may have been due in part to the
chemical influence of the lime in precipitating the mineral contents of
the solutions, but it was also due to the lack of firm cementing between
the limestone and the contact rock, which left free channels that the
solutions used as highways and bases for their operations. But while
such contacts are favorable, mineralization is by no means confined to
them. Infactin tne largest deposit yet found in the district (Knob
Hill-Ironsides), with the exception of an insignificant island of it, found
on the intermediate level, limestone is conspicuously absent, although
it occurs al numerous unmineraliced poirits in the vicinity. While
most of the deposits are in greenstone, limestene or contacts between
these, they also occur in the serpeatine, argillites and gray granite.

Porphyry dykes are usually to be found in close proximity to the
ores, sometimes as at the No. 7 mine the ore lies parallel to a dyke
along its contact or in the immediate neighborhood. At the B.C.,
Mother Lode and other mines dykes lie almost horizontal, running
through the ore-bodies at approximately right angles. The ore is con-
tinuous on borh sides of the dykes, little or not at all faulted or other-
wise altered by them. The dykes, while containing traces of metallic
minerals, show no signs of mineralization. In age they are about the
same or a little younger than the ore deposits, showing the deposits 10
have been formed during or before the close of the cooling of the erup-
live magmas.

While the deposition of the mineral contents of the veins is evi-
dently largely hydrothermal, many of the minerals formed are charac-
teristic of contact zones and there seems to be strong reasons for
supposing the deposits to be connected with eruptive after-actions.
The reasons for this belief cannot be discussed at length in the limits
of a short paper. The magnetite appears to have been formed in the
same way and under the same conditions as the pyrrhotite. It appears
to be a primary constituent of the ore. Itsformation seems to have
depended upon a deficiency in sulphur, the available sulphur being
siezed upon by the copperand going to form chalcopyrite. Onaccount
of the variety of rocks in which the ores are found it is evident that the
source of the material of the veins cannot have been local. From the
fact that the mineralized districts are much cut up by eruptive dykes,
that areas of recent eruptions are close at hand and vents from which
the volcanicseries was ejected are probably near by, and that magnetite
has so far seldom or never been fo.nd to have resulted from the deposi-
tion of ordinary mineral-bearing underground solutions, while common
in contact metamorphism and as the result of solfataric action, it seems
fair to conclude that the deposits have a connection with the recent
cruptive rocks and that at least some of the material was derived from
the magma of the eruptives brought up by the after-actions character-
istic of vulcanism. This view is supported by the independence of the
deposits with regard to the country rocks, the resemblance of some of
their materials to thatof nickel-pyrrhotite and other deposits considered
to be the products of magmatic secretion and others to the products of

volcanic after-action. At the same time it is not claimed that deep-

seated underground circulating waters have had no share in the min-
eralization. Indeed the mingling of solutions from the twosources may
have had a marked infiuence in the precipitation of their mineral con-
tents,

Somewhat similar deposits, though or a much smaller scale, of
magnetite and chalcopyrite occur at * Cherry Bluff, Kamloops lake,
near what Dr. Dawson considered a volcanic vent. These have no
doubt been formed by volcanic after-actions.

1 In the Kristiana district, Norway, magnetite and specular iron,
together with the sulphides of copper, zinc, lead, etc., occur within the

* Geological Survey of Canada, N.S., Vol. 7, 1894, p. 341B.
t Zzitsch, fiir Praclt. Geology, 1894, pp. 177, 464; 1895, p. 154.

metamorphosed zone of eruptions, especially granite, though as 1 a
2 kilometers from the actual contact. In association with thews are
contact minerals similar to many in the Boundary District. I ese
deposits are explained by Vogt and others a= the result of contact met.
amorphism and after-actions.

Similarly the Norwegian pyrite deposits have been shown by the
same authority to be connected with contact metamorphism due 1o
gabbro and granite.

1 The pyrrhotitic deposits of Rossland, B.C., have many points of
resemblance to the Boundary deposits, although differing somewliat in
the accompanying minerals.

In ore-bodies formed by the replacement of the country rock .iiong
and from fissures, it is to be expected that mineralization should ofien
be irregular and the ore-bodies should show correspondingly irregular
forms. This is here the case. Often the deposits have no deinye
walls, the country rock in the neighborhood being mineralized 104
greater or less distance from the main deposit, the line between the twg
bhing often merely a commercial wall. Unmineralized portions f the
courtry rock are apt to be found as remnants in the vein and bunches
or masses of ore may wander into the country rock. The ore is usually
found in the veins in the form of shoots of various outlines. Sometines
several of these occur, often rudely parallel. In some places veinswih
similar filling intersect at various angles. Small stringers leading from
the main veins are not uncommon. Most of the larger veins havea
northerly strike with a high dip to the east. In the case of the Knob
Hill-Ironsides the dip is as low as 45 or 5o degrees. Not enough
development work has been done to generalize on the formsand pitches
of the shoots. That of the Mother Lode pitches south. In the B.C.
minz, a horizontal plating of the ore is quite pionounced.

There have been considerable movements since the ore was de
posited; numerous slips, some with gouge or secondary filling, traverse
the ore bodies. This broken nature of the ground, coupled wiih the
original irregularity in the form of the ore body makes the exploitation
of the smailer deposits sometimes difficult and precarious.
so far encountered have not been sufficiently large to have senmusly
affected the larger deposits. The serpentine is particularly full of slips.
some prior but many subsequent to the formation of the ores, which
make it probably the least satisfac*..y country rock in the district.

The values in the ores are principally in copper and gold, some. :nes
with accessory silver. Further study is required to formulate the lans
governing the distribution of gold values. Generally magnetite and .y
hotite when occurring alone are almost barren, yet this is not alaays
tke case. In the Knob Hill-Ironsides the massive magnetite is s:id to
have a gold value. This is said to Le the case on the Seattle cium.
but in an assay of tiiis magnetite made for the writer no gold was fuund,
though the accompanying chalcopyrite was auriferous. In the W\ inni
peg mine pure pyrrhotite carriesas high gold values as have been !.und
in the mine, but at other points in the same mine barren pyrrho :ic s
found. Chalcopyrite occurring in magnetite and pyrrhotite is gen. rally
a gold carrier, but the gold value of an ore does not always increase
with the copper percentage. Thus in the Mother Lode the best gold
values are said to be found where the ore runs about 2 per cuitm
copper. In the B. C. mine the gold is said to be confined to the chal
copyrite—pyrite and pyrrhotite being barren. On the other haid, in
the Brooklyn, Stemwinder and Rawhide the best gold values awie re
ported from the pyrite and ore-carrying specularite. So far as cuild
be superficially ohscrved, the local opinion that the intersecu m of
veins or stringers with the main bodies does not cause an enrichuent,
seems to be supported by the facts. It may be noted that where lykes
cross the ore bodies . :re appears in some cases to be an enrici ment
of the ore. Possibly there may prove to be a relationship between the

The shyps

3 Traus. Cauadian Institute of Miving Engineers, Vol. 2, 18g9,1- 72
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quaniz and twe tenor of the ore. Though segregated in places, the
chalcopyrite is on the whole remarkably evenly distributed through
even the immense deposits. Away from the chicf centres of mineraliza-
uon while magnetite and pyrite are still sometimes found, the copper
and gold are only sparingly present. The actual values of the ores per
ton and the cost of mining and treatment have not been made public.
The ores, as & rule,are certainly very low-grade, lower than was at first
hoped. This has been partly counterbalanced by the size the bodies
have shown on development and the remarkable adaptability of the
ores to smelting.  The magnetite, quartz and calcite are present in the
required proportions so that no fluxing or roasting is nccessary, so
that ihe cost of smelting, as well as the cost of mining thesc ores, is
exceptionally Jow. It is generally admitied that many of the properties
can only be successfully operated by doing their own smelting ; for this
reason 2 union of the smaller mines or the building of a union smelter
has been suggested.

A member of the Dominion Copper Company kindly furnished
pernussion to publish the following figures regarding the contents ¢f the
ores of this company, which are more or less representative of the ores
of Greenwood Camp.

GRross RETURNS.

Si0.. . 39.00 per cent.

CaO. ..... 17.00 ‘e

Fe O. . 14.00 ¢

Cu........ 1.95 ' =39 lbs. Cu (at 1o0c. perlb.) £3.90

AU s ol il TIQOZ. ..t & viiis h ver eenen 2.40

Agooe ceee e 4402, . ... ... 0.22

NET RETURNS.

L P £3.10

O 2.40

A i e e i e e e .22
#5.72

Values as high as $30 per ton are reported on car lots of ore from
the Winnipeg mine, but such returns are exceptional, for the ores of
the district as a whole.

‘The method of mining adopted in the large minesis to be presented
in another paper and need not be referred to here.

A striking feature in the deposits is the lack of surface oxydation
or alteration. At most, a few feet below the surface of the ground the
ore exhibits the same characters as are found in depth. The soil over-
laying a deposit is ofien quite unstained, offering no indication of the
underlying ore, and consequently adding to the difficulties of prospect-
ing , sometimes the surface of the ore even retaining the glacial polish-
ing. The explanation of this feature is probably to be found in the
heavy glaciation to which this region has been subjected. The old
ovydized, and perhaps enriched, upper portions of the veins have been
cut away by the Cordilleran glacier and since then thesurface has been
often more or less protected.

In Copper Camp oxydized copper-bearing veins occur. forming at
first sight a totally different ,pe of deposit. A short description of the
King Solomon claim will illustrate this type. This deposit is found at
a contact between a dyke of porphyry and crystalline limestone.
Wedge shaped tongues of the porphyry extend from the main dyke into
tie limestone.  Both the Jimestone and the dyke are much fractured
and traversed by little slips. These fractures cut the limestone into
smail blocks. In the limestone, and to a less extent in the fractures in
the porphyry, along the contact, are deposited various oxydation min-
era.s of iron and copper, including native copper. These embrace red
masaive and earthy hematite and yellow limonite, crystallized and
mas-1ve malachite and azurite, a bluck amorphous substance, a mixture
coii tining copper oxide (melaconite, lampadite and chalcocite), cuprite,
oftc m transparent crystals, native copper, chrysocolla and probably
copper-pitchblende. The edges of the small limestone blocks have
often been dissolved and the copper ores then occur as encrustations
surrounding a core of lime. The main fissures are filled with the iron

t

and copper minerals, the smaller principally with the copper.  1n the
porphyry it is only the fractures near the contact which contain a thin
film of copperore, the rock uself remaining fresh and unaltered. About
650 feet from the main working on the King Solomon is a small vein.
The rock is here not so badly shattered. On the suface carbonates
and other copper minerals with iron oxides are found; a little below the
susface the sulphates of these metals occur, and below these unoxy dized
pyrite and chalcopyrite begin to appear. What can be seen to
be taking place here on a small scale is probably what occurred on the
King Solomon ledge proper on a much larger scale, so that this type of
deposit is probably an oxydized and secondarily cnriched form of a
sulplide deposit, similar to the first type of Boundary deposits and
preduced by the action of surface waters. The iron of the sulphides
has been removed or redeposited as hematite and limonite; the copper
has been more or less concentrated in the form of various oxydized
At greater depth the unaltered iron and copper sulphides
will presumably be found, although b:tween the oxydized minerals and
the unaltered sulphides it is quite possible that a zone of enriched sul-
phides will be found. That a zone of oxydation and enrichment should
be found in the veins of Copper Camp and not elsewhere in the distsict
may in part be explained by the local topography, and the broken
nature of the country rock, but the chief facior, in all probability, has
been the capping of volvanic rocks which covers the hill-topsall around
and extends almost to the King Solomon and other of these deposits.
In glacial times these rocks are likely to have extended a little farther,
in which case they would have protected the deposits from the scouring
effects of the ice-sheet. In addiiion, the contact between the volcanic
and older rocks is likely to be a natural waterway.

The quartz veins, constituting the third type of deposit, are found
in the neighborhood of the first type, but seem rore abundant on the
outskirts of the areas of chief mineralization They are sometimes
parallel to the large sulphide bodies, but dv, not, as a rule, show the
same regularity in their strike. In form they are more regular and
they are usually enclosed between well-defined walls. Chalcopyrite,
pyrite, arsenopyrite, galena and zinc-blende are the chief metallic min-
erals. ‘Tetrahedrite and some rich silver minerals are said to have
been found in some of these veins. The principal values are in silver
and gold. High assays are reported to have been vbtained from a
number of these veins, but the only one at present being worked in the
district embraced in this paper is the No. 7 mine. In age and mode
of formation there have been little difference between these and the
previous deposits, though in that case they would probably represent
the closing stage of mineralization.

Some of the practical deductions from an examination of the ore
deposiis mav be summarized as follows :—

Ores may be found in any of the older rocks where the otaer con-
ditions for minerahzation were favorable.

Districts which show evidences of late disturbances through vulcan-
ism, manifested by intrusions of recent eruptives and heavy dyking, are
promising fields for prospecting.

Limestone contacts insuch areas should, in particular, be carefully
prospected.

Since, with the exception of certain deposits in Copper Camp,
there is no zone of oxydation and secondary enrichment in the main
deposits, while the general conditions remain uachanged, no loss of
values is to be expected in depth.

On accountof the irregular form *vhich the ore bodies may possess
and the complex pature of the rock formatious, a careful and detailed
study of tle surface of the ground in the neighborhoad of the mines
would be of great practical assistance in the exploitation of the ore
bodies. For the same reason development work must always be kept
well ahead of the actual mining. Cross-cutting must frequently be
resorted 1o, to determine the actual limits of the deposit, and to prove

niinerals.
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the existence or non-existence of parallel ore shoots, The limits of
mineralization must be actually proved,and similarly only that ore can
be with certainty reckoned on which has been actually blocked out.

In this connection diamond drilling can e used with advantage.
Careful magnetic surveys would also be of great value in locating ore-
bodies under the covering of drift, and also in testing for ore in the
mines themselves. Especially good results should be obtainable by
this method in the magnetitic type of deposit, but it should also prove
successful in the pyrrhotitic deposits. It has proved successful in such
deposits in Scandinavia, and I am informed that experiments made
with it on the Sudbury pyrrhotite deposits, last summer, have yielded
good results.

Where the ore occurs at a limestone contact the limestone wall
may often be used for following the ore, it being kept in mind that the
ore does not always follow strictly along the contact, and that the
limestone may pinch out without causing the ore to likewise give out.
The dykes in some cases may be used in the same way.

The pyrrhotite and magnetite should always be assayed, as barren-
looking material may carry good pay values. The minerals in the ore
and the conditions where pay values occur should be carefully studied
with a view to ascertaining which carry the values, and what were the
causes which produced the concentration of values. The porphyry
dykes themselves, while not mineralized in the same way as the country
rock, may in places prove auriferous. In a specimen from a similar
porphyry dyke, from the Valkyr mountains, east of Lower Arrow lake,
examined last winter, free gold was plainly visible, even with the naked
eye.

In prospecting it is to be remembered that float may have been
carried a considerable distance, even across valleys, by the former
glacier. The general course of the latter was about S. 30 E., but it
was influenced by the local topography.

In a promising deposit of the oxydized copper type, one would be
warrented in testing the deposit to a sufficient depth to ascertain if a
zone of enriched sulphides exists between the oxydized zone and that
of the unaltered sulphides. As *Emmons and Weed have pointed out,
the bonanzas of high-grade ore in Butte, in Arizona, and other points,
are situated between the zones of oxydation and unaltered sulphides.
Below the limits of alteration the deposit may or may not be rich
enough to work.

On the Possible Occurrence of a Coal Area Beneath the
Nec-Carboniferous or Peruvian Strata of Pictou
County, Nova Scotia.

By Dr. H. M. AMi, Ottawa.

“The Pictou Coal Field is of a very complicated character,” wrote
Sir William Logan in 1869,t as he described a portion of the Pictou
coal field, Nova Scotia. All previous and subsequent workings of
coal seams in that field have corroborated the view there expressed by
this eminent field geologist, as one may gather from the numerous
writings of the Messrs. Poole, Hartley, Dawson, Gilpin, Fletcher,
Rutherford, and others.
tions combine to make mining in this area rather difficult and intricate.

 Undulations, important faults,” or disloca-

Millions of tons of bituminous coal have been obtained from the
mines within the Pictou coal field. The Acadia and Intercolonial
collieries together produced no less than 590,638 tons in the year
1goo. The various workable seams have been described carefully,
from the ‘““main seam ” to the smallest workable stratum of coal, and
their respective character need not be entered into here.

One of the most important faults of the district is that known as

* Trans. American Institute of Mining Engineers, Vol. XXX.
t Report of Progress, Geol.Survey, Canada, 1866-69, p- 4. 1870, Montreal.

the *“ North Fault,” to which is ascribed a vertical displacement or
throw of several thousand feet. Alongside this fault, and in the
vicinity of its line of outcrop, near Blackwood Brook, New Glasgow,
the black bituminous and coal-bearing shales and strata of the Stellar-
ton formation, which carries the productive coal measures of the Pictou
coal area to the south of this fault, as recognised in the Vale, Acadia,
Intercolonial, and other mines of the area, are seen to abut against the
tilted sandstones and associated strata of the olderand subjacent West-
ville formation, the latter constituting the so-called * millstone grit”

formation of European geologists—subjacent to the coal-measures of
England, etc, and very doubtfully the equivalent of the Westville
formation of Canada.

There is but a narrow strip of the Westville formation visible in
the Blackwood brook in New Glasgow (west side), between the out-
crop of the New Glasgow conglomerates (which in their eastward ex-
tension constitute Fraser’s mountain) and the  north fault,” but larger
areas of this formation occur both east and west of this point ; east,
over the area on which the telegraph road runs from New Glasgow to
Weir's Mill and Sutherlands’ Bridge, etc., as well as west of New
Glasgow. At this point there occurs, therefore, a conspicuous uncon-
formity, in which a series of newer conglomerates and sandstones capped
by calcareous bands of sandstone, as well as some shales and freestones,
cap unconformably the tilted measures of the Westville formation,
otherwise designated as the “millstone grit.”

‘That the tilted strata which are seen to underlie the New Glasgow
conglomerates and their superjacent formations in Pictou County,
north of Blackwood brook, are of “ millstone grit,” or Westville age,
has been generally conceded by many geologists, in fact, by all who
have described the geological or underground structure of that portion
of Nova Scotia, and I have not seen any reason, as yet, why this view
is not correct, and therefore accept it until such evidence is forth-
coming to clearly disprove it.

It is well known that in the neighbourhood of the town of West-
ville and the areas south of the “north fault” generally in Pictou
County, down to the south fault, and east of the west fault the West-

FiGA.
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ville formation, in its normal development, is always capped by the
Stellarton coal-bearing formation, and would present, if undisturbed,
the following succession as represented in Diagram A.

In Figure A the Stellarton formation, or productive coal measures
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of Pictou county, rest directly over the Westville sandstones, grits and
conglomerates, or “ millstone grit” formation of most writers, so that
wherever the productive coal measures of the Stellarton formation
occur in their normal condition of deposition, undisturbed by faulting
and tilting, the Westville sandstones and grits would be reached by
traversing the Stellarton shales and coal seams.

Inasmuch as the original structure and condition of the strata
since deposition have been considerably changed by later dynamic
forces at work in the Pictou coal basin, and these have dislocated the
strata, tilted them in many localities and let down into the depths of
the earth between some of those deep faults which affect the carbon-
iferous measures of this field, the productive and workable seams, so as
to protect them from agencies of erosion which came subsequently, one
of these changes may be best illustrated by means of a diagram—
(See Tigure B) —illusirating the case where the Westville and Stel-
larton formations are tilted at a high angle and their edges denuded.

STELLARTON
Formation or

WESTVILLE
Formation or

‘¢ Millstone Grit.” ‘“Coal Measures.”

Lt will thus be seen that th: Westville formation, with its sandstones,
grits, and conglomerates, underlie unformably, and in its regular and
normal position, the shales and productive coal seams and associated
The block of Westville and Stellar-
ton strata, thus represented in Figure B, though Jdiagrammatical, never-

strata of the Stellarton formation.

theless shows the relations which these two district geological forma-
tions bear to each other in various portions of the Pictou coal basin,
south of the “ north fault,” and which may possibly obtain north of the
same fault in the area in question and discussed in this brief paper.
Supposing, now, as is the case in the outcrop of the strata of the
Westville (or millstone grit) formation at Blackwood brook, that its
strata dip at an angle of 60 degrees towards the north, presenting the
upper edges of the strata in an eroded condition, then, in the event of
the succession of the carboniferous strata, these being normal and
regularly without the intervention of a fault (of which there is no evi-
dence whatever), it is reasonable to suspect—provided the uncon-
formity prevails for a considerable distance north of the “north fault,”
in the direction of the mouth of the East river of Pictou or of Pictou
town—that the newer and higher stratas constituting the Stellarton
formation, or productive coal measures, will be found overlying the
sandstones of the Westville formation exposed on Blackwood brook
somewhere to the north, and the contact between these two formations
would be somewhere between the latitude of Pictou town and that of
Blackwood brook.
all—is hidden by the overlying strata of the New Glasgow conglomerate

The contact of the two formations—if it exist at

tormation, and the various geological horizons or formations which
overlie the New Glasgow formation perfectly conformably, up to the
measures of the overlying and newer Pictouand Cape John formations,
which, by some geologists, are classed as Permian, by others as
permo-carboniferous, and by others still as members of the carboni-
ferous system.

Unfortunately there is but little of the Westville strata exposed in
Blackwood brook, and also very little of the contact between the two
unconformable series visible.

The bevelled appearance and condition of the Westville strata in

Blackwood brook clearly indicate strong erosion by wave-action at the
time of the deposition of the New Glasgow conglomerate, and subse-
quent formations, the tilting having taken place not very long after the
deposition and hardening of the strata.*

While the plane of marine erosion was being formed in the under-
lying tilted series of strata the wave action was accumulating the
materials which now constitute and make up the New (lasgow forma-
tion of Fraser’s mountain as well as the formations of impure lime-
stone, sandstones, clays, sandy shales, bituminous shales, freestones,
and conglomerates overlying the New Glasgow formation, and these
materials, as may be gathered from the false bedding visible and the
general character and structure of these materials deposited in these
formations indicate rapid deposition or accumulation. Two or three
small coal seams occur in these newer sediments also, whilst not a few
of the layers of sandstone show innumerable grains of coaly matter—
grains of coal, coal dust—accumulated or spread over the layers and
throughout the strata themselves, along the divisional planes of stratifi-
cation.

Taking for granted, then, as we did at the outset, that the New
Glasgow conglomerate overlies the “miilstone grit” or Westville sand-
stones at Blackwood brook, which latter dip to the north, why can we
not expect to meet the productive coal measures on Stellarton coal-
bearing shales and shaly strata by boring through the new overlying
strata capping the tilted series of strata unconformably ?

The very pressure of coal dust or finely broken coaly matter dis-
seminated over the surfaces of the overlying strata predicates, in my
mind, the fact that erosion in strata that were probably coal-bearing,
though I must confess that the erosion of the shales would lead to the
deposition of clays and mud-stones, which are, however, conspicuous
by their almost total absence in the section from New Glasgow to Pictou
or Cape John.

As to what portion of the Westville formation crops out along the
line of contact and unconformability at Blackwood brook has not been
ascertained precisely as yet, as far as I have been able to ascertain,
Accordingly, at what distance north of the north fault and New Glas-
gow the top beds of the Westville formation occur and the beds of the

/. North fault.
shales.
unconformability.
coal-bearing strata.

dipping north.

a. New Glasgow conglomerate.
d. Pictou sandstones.

¢. Gruelttroon
e. Cape J.hn red beds. w. Line of contact :
s. Stellarton coal-bearing shales. s?. Possible position of

w. ‘“ Westville ” or *“ millstone grit ” formation of authors

h. Limestone.

Sketch section of geolngical tormations between Stellarton coal field and Pictou
town, showing p sition of the North fault and the relation of the newer overlying
strata to the underlying series which may be a repetition o the north of the fault of
the Pictou coal area now worked to the South.

Stellarton coal-bearing formation begin, depends entirely upon what
portion—the lower, middle, or upper portion—-of the Westville series
crops out in the bed of Blackwood brook.

The newer or overlying series consist of more or less horizontal
strata, and the precise thickness and extent of this formation has not
been definitely ascertained as yet by boring. Should boring operations
be carried on so as to give the locality a fair test to ascertain the pro-
bable occurrence of a coal field north of the great north fault, and in

* Norge.—The faunas and floras discovered entombed in the overlying
series of newer strata indicate an upper carboniferous facies with Permian
affinities in the highest beds of the strata in Pictou County, near Cape John,
It is difficult for mie to be thoroughly persuaded that the tilted strata of
Blackwood brook are of the Westville or ‘“ millstone grit '’ age.
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the vicinity of and undermeath Trenton or the country to the north,
between the Straits and the fault, such boring operations will furnish
the geologists with much data that are necessary and requisite in order
to be able to state with precision to what thickness the overlying strata
cap the tilted and supposed coal-bearing beds beneath.

‘Fhat there should be a possible coal-field beneath the newer over-
lying series and in the inclined beds below is a question of much inter-
est and worthy of more than cursory notice.

The prevalence of the coal basin depends upon the continuity of
the unconformable contact between the two series of sediment, such
as are exposed in Blackwood brook.

It may not be out of place here to state that far back an attempt
was made to put down a bore hole with a view of obtaining coal, but
inasmuch as the hole was not carried down to a great depth, neither
was a careful log preserved of the strata traversed during boring opera-
tions, the results were negative rather than positive, and whilst at
Blackwood brook the underlying, tilted series of beds are near the sur-
face of the ground, and a few hundred yards north of the brook, pro-
bably only a few hundred feet from the surface of the ground, the pre-
cise thickness of the overlying strata can only be ascertained by boring
or sinking a shalft,

Itis to be hoped that before long the locality in question will
receive a fair test—bore holes put down so as to traverse the newer
overlying series—in order to ascertain the occurrence or non-occurrence
of the coal-bearing shales and strata of the Stellarton formation in that
portion of Pictou county north of the “ north fault ”

CORRESPONDENCE.

The Electrolytic Production of Metals, with Special
Reference to Copper and Nickel.

SiR—In accordance with your request, I herewith send you a
few notes with a view to correcting certain statements in Mr. Koehler’s
interesting article on « Electrolytic Production of Metals” in " the
April number of your excellent Review.

In the first place, the statement made on page 97 of the article
in question to this effect, that the two principal processes for the
recovery of metals from their solution are those of Siemens and Halske
and Hoepfner, certainly needs modification, as Mr. Koehler will
readily admit that fully go per cent of all the copper recovered from
its solution is obtained by neither of these processes, but from acid
sulphate solutions by ordinary electro deposition with soluble copper
anodes, which is essentially the old Elkington process, patented in
1865-70.

While it is true that the Hoepfner process, or rather a modifica-
tion of this process, is being practically applied, both at Cleveland
and Papenburg, in the production of a limited tonnage of electrolytic
copper and nickel, it is likewise true that the solution and -deposition
of copper and nickel from chloride solutions is neither as rapid and
simple in reaction as it is with sulphate solutions, nor as economical,
all things considered, and the Hoepfner process was therefore aban-
doned by several companies after extensive trial,

Now to another matter. Mr. Koehler, on page 96 of his article,
mentions and shows a diagrammatic sketch of the process I proposed
years ago for treating Sudbury ore, giving me full credit, but adds
that this is the process I now propose using at Sault Ste. Marie, which

+is wrong. As a matter of fact the process I advocate does not include
separation smelting (the Bartlett-Thompson or Orford process), as
Mr. Koehler states, as this is a patented process, both cumbersome and

imperfect in effecting the separation desired, and is not at all neces-
sary in my method of treatment.

My improved process, which is protected in Canada, the United
States, and in Great Britain, embrace the following essential features
and improvements :—

1. The difficulties hitherto experiencedin attempting to bessemerize
nickel-copper matte to a higher percentage than 8o per cent, involv-
ing losses of cobalt, etc., are entirely obviated, in my process, by the
addition of sufficient copper bearing material in the matting furnace
to reduce the percentage of nickel in the converter charge to 20 per
cent. or less of the copper present. I am thus enabled to convert the
matte up to 95 per cent. metal and above, instead of 8o per cent, and
[ also reduce the total percentage of metal going into the converter
slag, and which, of course, requires retreatment, by largely protecting
the slagging-off of the nickel by the copper.

2. The crude nickeliferous and argentiferous copper is cast into
anode plates and hung in electrolytic tanks in an acid sulphate solu-
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tion, just as in ordinary copper refining, and pure copper plated out
on copper cathode sheets.

3. What I consider the most important feature of my process con-
sists in the regular withdrawal of a small proportion (say 2 per cent.)
of the total quantity of electrolyte in circulation in the copper de-
positing tanks, firstly, in order to keep down the increase of the nickel
contents in the same, by replacing the withdrawn solution by one
practically free from nickel, and secondly, in order to accomplish
the regular recovery of the nickel, which is extracted from the with-
drawn electrolyte by simple chemical means, followed by electrolysis.

4. Pure nickel is readily obtained, in my process, by electrolysis
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of the slightly ammoniacal, heated, nickel su!phate solution with lead
ane Jdes, depositing the nickel on nickel cathode sheets, and remelting
The

su! romed plate shows a diagrammatic scheme ot the essential steps of

and casting of the cathodes into whatever shapes are desired.

my smelting and refining process, as applied to nickel and copper
material,

‘Trusting that the above contains the information you desire, and
which you may publish as stated,

I am, very truly,
TITUS ULKE,
Supt., Copper Kefining Dept.,

Lake Supertor Purver Co.
Sauit. St. Marie, 27th May, 1902,

Sik—Your favor of the joth to hand. In answer to Mr. Ulke's
cntcism (statement page 97), | would reply that 1 purposely did not
erter upon the subject of refining, knowing very well that almost
evervbody is well aware of the fact that about go per cent. of copper
awed at present time is electrolytically produced through the refining
This process is so
oid and so well known that giving details of same is more or less a

¢f crude copper from an acid sniphate solution.

waste of time.

There is a vast difference between refining using soluble anodes,
when the deposition of metal upon the cathode depends upon the
metal contents of the anode going into solution, and having simply a
solution of a metal from which inetal is being precipitated, without the
soiution’s metallic contents being replenished.

In accordance with the last statement, the Siemens and Halske
aad the Hoepfner process are the only two recognized processes.

2nd. Page g6—DMr. Ulke's process.

I am not accountable for any changes, improvements, ctc., ctc.,
which Mr. Ulke has decided to adopt since his proposal of proceedure
2 few years ago.

All metallurgical processes are more or less subject to deviation.

In Mr. Ulke's description of his improved process, section z, he
cites - “ Crude nickeliferous and argentiferous copper is cast into anode
plaies and hung in electrolytic tanks, in an acid sulphur solution, just
as mn ordinary copper refining. and pure copper plated out upon
copper cathode sheets” ; while in Europe (1893) scrap metal con-
g about 535 per cent. copper and 235 per cent. nickel, also mix-
wrew of iron, copper, nickel, silver, and ziac, in other words, nickelifer-
ozs. ot more gencrally speaking, metaliferous copper, was cast into
anmies, hung in ar electrolytic tank in an acid chloride solution just
as i ordinary copper refining (except the substitution of an acid
chionide solution for an rcid sulphate solution), and pure copper
plate ! out on copper cathode sheets.

I am pleased with Mr. Ulke's criticism, and would like to have
vou publish same in your valued paper, together with the above
remarks.

Thanking you for past favors,

Very truly yours,

WM. KOEHLER.

Cleveland, 2nd June, 1902

Sir- Allow me to again call your autention to Mr. Ulke's criticsm.

152, Mr. Ulke cvidently has not carefully looked over the paper
te ¢« pper and nickel production.

On page 93 MiNxiN¢ Review, 2nd paragraph (1st page of
attic ey, is stated the following :—

* Electro-metallurgy is divisible into two branches, first, the

electrolvtic refining of crude metals, and second, the direct production
of metals from their solutions.”

The Siemens and Halske and the Hoepiner processes are the two
recognized methods of obtaining metals Jirect from therr solutions.
This statement needs no modificaton.

2nd. Itis a well-known fact that about o per cent. of copper
used in arts is obtained through refining of crude metal from an acid
sulphate solution.  This subject comes under 752 headiny refining, and
was purposely only casually mentiened.  “The process is 50 old and so
well known that in giving details of sane is more or less a waste of
time.

s3td. Regarding the advantages or disadvantages in obiaining
metal from a sulphate against a chloride soiution, it 1S my impression
that the time will come when a chloride solution will more or less
supersede a sulphate solution.

In the electrolysis of a sulphate solution no valuable by-product
is obtained at the anode, while with chloride solutions you obtain
(from a nickel chloride solution), for every 59 equivalents of nickel 71
equivalents of chlorine gas.

It is a welt known fact that the electrolysis of a chloride solution
will require a trifle more costly apparatus than will that of a sulphate
solution. There will also be a slignt difference in the power factor
(viz., energy necessary for electrolysis), but when it comes down to
dollars and cents 1 believe the chlorine gas obtained wili more than
overbalance the difference. The Canadian Copper Co. think they
have their process down very nearly to perfection.
for chloride solutions.

‘This speaks weu

ath. Mr. Ulkes’ process has been cited according 1o his proposal
of a few years ago.

I am not responsible for the Orford Copper Co. upholding their
patented separation smelting process in Canada. neither am I account-
able for any changes or improvements which Mr. Ulke may have
made since he has begun practicai operations.

All metallurgical processes are subject (o deviations according as
nccessity demands.

sth. Mr. Ulke's improved process, section 1st:

The object of this paper has not been matting and converting
mattes, etc., to the state of crude metal.  This is a subject foreign 10
electrolysis.

6th. Section 2nd. Concerning crude nickeliferous and argenti-
ferous copper cast into anode plates and refined.  Mr. Uike certainly
does not claim anything new for this.

While in Europe in 1.935, scrap metal containing ;5 per cent.
copper and 235 per cent. nickel. also mixtures of copper, iron, nickel,
silver. and zinc, in other words nickeliferous copper, or more generaily
speaking, metalliferous copper, was cast into anode plates suspended
(identicaily as in copper refining in an acid sulphate solution), both in
acid chloride and acid sulphate solutions, also in neutral and alkaline
solutions and fine metal, obtained upon sheet copper cathodes.

7th. Section gth. Concerning the winning of pure nickel by Mr,
Ulke's process, through the clectrolysis of a slightly heated ammonia-
cal nickel sulphate solution with lead anodes.

This method is the analytical method of determining nicke)
adapted to commercial use, which has been used in anaiytical Jabora-
torics for years. the substitution of a lead anode for the muck more
expensive platinum anode, and the use of an electrol, (dc-bath of large
dimensions, instcad of beaker or a platinum dish, being the principal
differences.

Very truly yours,
WM. KOEHLER.
Cleveland, June 4th, 1902.
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Sir—In reply to Mr. Koehler's interesting comments upon my
remarks, I beg to submit the following, and thank you for your kind-
ness in-allowing me space for this discussion, which, [ trust, will be
final, as practical work of very pressing importance is keeping me so
busy, nowadays, that I have but little leisure, unfortunately, for di-
gressions of this cort.

Allow me to take up Mr. Koehler's comments in their order :—

-1st and 2nd. After carefully looking over Mr. Kochler's interest-
ing article, I noticed the unscientific and illogical character of his
classification of electrometallurgy into the two following branches, viz. :
1, the electrolytic refining of crude metal, and, =, the direct produc-
tion of metals from their solution. Every metallurgist should be
aware that the second branch is covered by the first, and that t/e
divect production of metals from their svlution is the final step of every
electrolytic refining process.

srd. legarding the advantage of obtaining metal from a sulphate
as against a chloride snlution, this fact certainly seems decisive, that
those in charge of our large electrolytic refining works have never
been prevailed upon to adopt the chloride solution method, instead of
the method at present in almost universal use, for many reasons. Z7%e
chloride method is old, has been tried under a great variety of condi-
tions and with many modifications, &ut sas not yet atlained commercially
tractical prominence.  Electromeiallurgists are aware that the speed of
reaction is 100 slow, and the apparatns and process 100 complicated
for ordinary practical purposes. In a few cases it may be desirable
to utilize the cvolved chlorine, and the chloride method may then be
be found suitable, but it is out of the question, at the present time, for
large refiners to go to the cxpense of erecting a costly plant for
liquifying chlorine gas or making bleaching powder when it is con-
sidered that the returns would be reduced to an unprofitably low
figure as soon as such methods were generally adopted and the market
flooded with chlorine obtained in this way.

The only electrolytic nickel and copper refinery running, 1
believe, in America at the present time, is the Canadian Copper Co.’s
small plant near Cleveland. This company may or may nct think
thai they have their process down to perfection, and they may soon
have reason to revise their claims, just as they arc beginning to see
that their Sudbury mine equipment is not the best, nor that their
mcthod of handling ore to and from roast heaps is the cheapest.

4th, 5th, and Gtk.  Does not require any comment,

7th. Concerning obtaining pure nickel through the electrolysis of
a slightly acated ammoniacal nickel sulphate solution, sa:tk lead anodes,
1 beg to note that Mr. Koehler is in error when he states that this is
is the analytical laboratory method in use, for it cemtainly isnot. 1
will add, in conclusion, that United Siates, Canadian, and British
patents have been granted to me, covering the use of lead anodes in
such solutions in clectro-depositing nickel.

You would confer 2 favor by sending me a copy of this discus-
sion, if it should appear in print. Thanking you for your kindress,

I am, very truly,
TITUS ULKE.
Sault Ste. Marie, Ont, gth June.

British and Amarican Capital in British Columbia.

Sir—Your comrespondent, Mr. Best, in his paper on ¢ The
Minerals of Vancouver Island,” printed in your issue of May 31,
states *“‘That at present most of the developed minesin the Province of
Britibh Columbia are in the possession of United States citizens,
while England quietly slumbers, etc., etc.” This assertion 1 regard as
so misleading that it must not be allowed 0 pass without challenge.

‘T'he facts are quite the other way. Englishmen have, during the j ast
ten years, interested themselves largely in mining enterprises in *uis
Province, and at the present moment they own and are opera: ng
something like one half of the principal mines in British Columbia. as,
for example, the Le Roi mine and Northport smelter, Le Rot Ni, 2
group, Rossland Great Western, Kootenay Mines, Velvet, I
land, Ymir, Arlington, Snowshoe, Jewel, Ruth, Whitewater, Euter.
prise, Idaho, Bosun, Silver Cup, Highland, Lavinia group, Gruuite
and Poorman, Queen Bess, Hall mines and Nelson smelter, not 10
speak of a very large number of less well-known claims and of huavy
holdings in shares of innumerable local companies. If 16 the abuve.
named list of properties controlled in the old country, we addt the
targe nun:ber owned by Canadians, among which may be named the
Centre Star, War Eagle, Payne, Molly Gibson, St. Eugene, Carili,.
McKinrey, B.C.,, Brandon and Golden Crown, Winnipeg, Yellow.
stone, London Consolidated, Paradise Group, Crow’s Nest Pass Coal
Company, Mollie Gibson, White Bear, it would certainly seem as it
British and Canadian enterprise has not been found wantingm ihis
Province. Possibly Mr. Best’s contention may be correct if Hmited to
mining developments on the Island of Vancouver, but in seeking to
apply it to the condition of affairs existing throughout the Province
generally, he seems to me to have spoken at random and therefure

incorrectly,
Yours faithfully,
F. W. ROLT.
Rossland, B.C., June 16, 1902,

MINING INSTITUTE.

Eastern Ontario and the Eastern Townships Organise Dis-
trict Branches.

In accordatice with the policy of the Iustitute, inaugurated at the last
annual gencral meetings, a successful stast has been made with the orgams.
ation of district branches of the Institute. These have been formad ia
Eastern Ontario with headquarters in the City of Kingston and in the Eas:.
ern Townships with Sherbrooke as a centre.  Other branchies will be fonned
later in British Columbia, at the Sault, at Rat Portage, in the Provinice of
Nova Scotiz, and at other poinis. The membership of the Institute which
now includes close upon Jco active :mnembers and nearly a bundred student.
members has beea cousiderably augmented by the acquisition of the two

new sections.
EASTERXN ONTARIO BRANCH.

The meeling at Kingston on Monday evening, 2nd: June, was ncil
attended by local mining men, and considerable interest was taken in ke
proceedings which lasted until midnight. Dr W, L. Goodwin, dirccior ¢f
the School of Miaing, occupied the chair. Mr. Joseph Batwde:n, sceretary
2re fem, opened the proccedings by reading the minutes of & mecting Liad
drring the week previous at which it had beea decided to organise a ial
b-anch. A motion to the effect that ** The Eastern Oatario Section of ske¢
Institute be now formed ** was then put to the meeling and adopted.

The fullowing gentlemen handed in their names for nomination to
membership subject to the approvel «f the Council : Dr. W. F. Coy, H. W.
Richardson, Geo. Smith, John Donnolly, M.E., G. O. Grover, J. A. Madill,
A. ). Chisholm, Fred. A. Folger, jr., Joseph Francklyn, R. E. Kent, a. of
Kingston ; David Williams, C.E., Port Arthur; A. H Brown, Mectallu:znt,
Canadian Gold Ficlds Lid., Deloro ; Fred. Foxton, Sydenham ; Thos. Calde
well, Lanark.

The following commitlee of management was then clected :—

Dr. W. L. Goodwir, Kingston, Chairman.
P. Kirkegaard, MLE., Deloro.

Prof. Carr-Harzis, C.E., Kingston.

Prof. S. F. Fitzpatrick, Kingston.

Joi:n Doanolly, M.E., Kingslon, Sccrctary.

Dr. Geodwin thea read 2 paper on the subject of * The Occurrenice of
Mica ia Eastern Ontario” which, after some interesting discussion, it was
decided to take up again at the next meeting of the Section.
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‘The question of the establishment of the proposed new Department of
Mines was also discussed and the local secretary was authorised to wire to
Hon. the Minister-of the Interior endorsing the proposal to establish such a
Department and urging its organisation at the earliest possible opportunity.,

At the mecting there wasexhibited a very handsome series of phlogopite
crystals from the Stoness-Kent mine, and some very fine samples of wolyb-
denite from the Chisholin mine near Kingston.

The Section adjourned to meet again at the call of the chairman.

EASTERN TOWNSHIPS BRANCH.

A meeting of the Institute for the purpose of organising a local Section
to the Eastern Townships was held in the Council Chambers, Sherbrooke,
Que.. on Tuesday evening, 10th June, Mr. George R, Smith, M.L.A,,
Geaeral Manager of the Bell's Asbestos Company, was called to the chair.

The Chairman, in opening the meeting referred to the wfluence and un-
portance of the Institute which had done much to promote the interests of the
wining profession in Caunada. The mining industries of the Eastern ‘Town-
ships were not heard of very much in the papers, for they had no stock to
sell, or scliemes to unload, but he ventured to say that their asbestos, chrome
and copper mines would take rank industriaily with any otherof thesnining iz-
dustries of Canada. Whileat themoment they werenot threatened by taxation

on the products of their mines, there had been some talk, and there were

some people who openly advocated an export duty on asbestos, sothat it was
welitobe prepared to meet any such emergency. Such emergencics could best
be met by organisation. A local brauch of the Institute would give faciiities
far local mining men to meet togethier, and would, doubtless, be made an
excellent medium for advancing the great mineral wealth thay they kaew
existed in the Eastern Townships.

Mr B. T. A. Bell, secretary of the Institute, explained that the main
idea the Council had in organising these branches was to give greater oppor-
tepities for local mining mien to meet together than were afforded by the
aznual meetings of the Institute. By the formation of such a branch in
Shesbrooke he thought much could be accomplished oun behalf of the mines
and wineral wealth of the district.

Mr S W. Jenckes, Sherbrooke, moved ** That the Eastern Townsinups
Branch of the Canadian Mining Iustitute be sow formed.*'* Mr. Jas. R,
Peasson, Danville, seconded thie motion. The chairman put the tuotion
which was carried unanimously.

The following gentlewen handed in their names for election as members
sabject 10 the approval of Council: Jas. R. Pearson, Managing Director,
Asbestos and Asbestic Co. Ltd., Danville ; H. J. Williams, Manager, Beaver
1sbestos Co. : J. A. Dresser, M.A., Richmond, Que., Jas. R. Wood sard,
Wm Fanwell, James MacKinnon, \W. S. Dresser, of Sherbrooke, and P. L.
G. Mackenzie MLL.A., of Richmond.

The following commiitter of management was elected :—

George R. Smith, M.L.A., Bell’s Asbestos Co., Chairman,
H. J. Witliamus, Beaver Asbestos Co., Thetiord Mines.

S. L. Spafford, Nicholls Chemical Co., Capelton.

John Blue, C. & M.E., Eustis Mining Co., Eustis.

Jas. R. Pearson, Asbestos and Asbestic Co., Dauville.

B. Bennett, King Hros., Thetford Mines,

James S. Mitchell, Sherbrooke, Que.

A.S. jo};nson. Johunson's Co , Thetford Mines.

R. T. Hopper, Standard Asbestos Co., Montreal.

J- Dresser, M.A., Richmond.

Mr. Jas. R. Woodward, Shietbrooke, was clected secretary pro fem,

Mz. C. C. Hansen, Montreal, read a very interesting paper on the sub-
ject of ** Power Drills** which we hope to reproduce in a future issue of the
REVIEW.

Mz. F. Stacey Shirley read a paper on the Electnie Drills, in which hie
destribed the new Gardner clectric machine,

COPPER-BEARING ROCKS OF THE EASTERN TOWNSHIPS.

Mz . A, Dresser, M.A., Richwond, presented the following abstract of
Eis paper read before the Montreal meetings of the Institute :—

** The copper-bearing rocks of the Eastern Townships of the Provinee of
Qzcbee have long been known to comprise three principal belts which run
2pproximately parallel to the northeastesly trend of the Green mouantains in
tkeir extension into Canada. These belts are about twenty-five miles apast
wkere crossed by the St. Francis river, and arc themselves some twwo milcs
wide in cach case along that river although clscwlhiere they are often cousi-
dezably wider.

The most westerly of these, which is the first met in approaching the

district from the St. Lawrence valley, is au extensive band of limestone
which is sowetimes uscociated with glossy black slates or graphitic shales.
Small igneous intrusions are kuown to occur in the vicinity of most of the
copper deposits of this belt, and in some cases the igneous rock itself carries
copper. The best known deposits in this band are the once famous Acton
Mine, the adjacent deposits at Upton, as well as the mines formerly worked
at Roxton, \Wickhum and St, Flavien,

The ceatral, or Sutton, belt contains amongst others the Harvey Hill
mine at Leeds, the Halifax in the township of that nawme, the Viger in
Chester, the St. Francis in Cleveland, the Belrath in Melbourne, and Sweet's
mine in Sutton, The country rock of this belt has been generally described
as chloritic, micaceous, talcos: or nacreous slate and has been regarded as
sedimentary in origin and the correlation of various deposits has been made
on that assnwmption.  Within the last two years. however, 1t lias been found
by the writer that these rocks in most cases at least are disguised volcamcs
of carly geological age and much altered in character. Copperis found, not
in true veins, as far as observed, but iu leaticular masses conforming to
the well-developed cleavage of the rock. The gangue is comuonly calcite
and quartz, and the character of the deposits such as to wdicate their depos-
ition contemporaneously with the gangue. The secondary derivation of the
ore from the country rock is further cevidenced by the fact that the latter
commonly yields a small percentage of copper on assay.

Still more recently a similar discovery regarding the nature of the rack
in the Ascot belt, the most easterly of the three bands, lias been made by
Mr, G. H. Pierce, C.E. This area includes, amongst many others, the
widely known Albert and Eustis mines at Capelton, the Howard and others
at Suffield, the Ascot and the Sherbrooke, nearer the City of Sherbrooke,
the Monlton Hill, a few miles cast of the St. Francis river, and the Garthby
deposits, forty miles farthier eastward, Thecountry rock has ot been usually
described as differing essentially from that of the Sutton belt iz general
character,” unless it be that the micaceous and nacreous slates have been
to found predominate in the former while the chiloritic prevail in the latter,

During the course of a recent visit to the Suffield mines, Mr. Pierce ob-
served a inassive appearance in the hanging wall of the Silver Star nune
which suggested to his practised eye the probability of its igneous origin,
although the sedimentary character of the rock, a supposed sandstone, had
uot been hitherto questioned, as far as can be learned, by the many previous
observers of it during the past fifty years. A specimen which was handed
the writer by Mr. Pierce proved, on microscopic examination, to be a quartz
porphiyry, the rapidly cooled equivalent of a granite.

As the rock was known to be one of considerable extent, specmens
were subsequently taken by the writer at various paints across the belt be-
tween Sherbrooke and Lennoxville and from several of the ncarest mineral
deposits.  From these it is apparent that the Ascot belt, like that of Sutton,
is a complex mass consisting chiefly of old and highly altered volecanic
rocks.

The whole igceo metamorphic complex is occasionally cut by dykes
which from their undisturbed position and fresh state of preservation are
evidently of a very much later age than the main rock masses. The dykes
were the latest rocks to form in the region, while the country recks were the
carlicst, thus showing this belt to have been the scene of volcanic eruptions
at very widely different timnes, at onc or niore of which the lavas cjected car-
ried copper, stiver aud gold.  ¥rowm the fact that the ore biodies in many in-
stances follow the cleavage of the nxk, the forn: thus given the deposits
causes them to easily simulate bedded veins which they have commonly
Bbeen thought 10 be, owing 10 1he cleavage having been geaerally inistaken
fur stratification-  In view, however, of the igucous character of the country
rock, the correlation of various deposits on assunied stratigraphical grounds
becomes uscless both ‘in the case of the Ascot and of the Sutton belts, and
opinions regardipg the suode of occurrence of the ores also call for sevision,

Couceruing the deposits of the Ascot belt, Dr. Ells wrote in the Report
of thic Geological Survey, 1385-1589, (p. §6 K). ** it may be very safely pre-
dicted that the real value of many of the miues which were opened twaniy-
five years ago and speedily clused, has never been ascertained, and that
other masses of ore of equal importance to thosc so long worked, will, at
sonie not distant date by carcfu] prospecting be found. Much of the failure
of twenty-five years ago was, doubtless, due to the speculative character of
the work done. AMines were bought and sold on the flimsiest sort of evi-
dence as to their value or worthlessness; often on samples which were
cbtaiued from an cntirely different location from that represented. The
growing importance of these ores as a source of supply for sulphuric acid is
being fully realized by the mea interested in this industry in the United-
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States and their superiority over most of the ore there found, for this pur-
pose, being ackuowledged. They are yet in this eastern belt many places
thickiy covered by forest growth, the prospecting of which is a difficult
matter, but of the many mines already opsiied and abandoned it is highly
probable, as in the case of those now worked, that deeper and ntore scicntific
testing would change the aspect of things greatly for the better.”

Dr. FRANK W, ADAMS (Montreal) paid a tribute to the thoroughness
with which Mr. Dresser had carried out his studies of these rocks. He
thought his investigations had a most important bearing upon the future
success of copper mining in the Townships.

Mr. B. T. A. BELL said it was a pity the Quebec Government made no
appropriation to encourage original investigation of this character.

The CHAIRMAN said he believed something might be done towards
extending the usefulness of the present Mining Bureauw, if proper represen-
tations were made to the Government. IHe could promise them that he
will cordially support anything calculated to promote the mining industries
of the Province. -

Mr J. R. \WOODWARD stated that the copper deposits of the town-
ships had been receiving his attention, and he was firmly convinced that
many of the old mines, which had been abandoued years ago, could be re-
opened and worked at a profit. There was enough ore in sight to warrant
the installation of a custom swmelter having a capacity of at least 100 tons
daily, He pointed out that not only Sherbrooke county, but Stan-
stead, Richinond and Wolfe, and Bagor counties were permecated with pro-
mising undeveloped copper properties. Work on these and other mines
would be stimulated by the establisinnent of a smelter at Sherbrooke.

Mr. War. FARWELL concurred with the other speakers in the great
resources of the Province in copper ores. The Federal Government had
grauted bonuses to the iron and steel, and the silver and lead industries,
and he thought some encouragement might also be fairly nsked for the pro-
duction of copper.

Mr. OBALSKI, inspector of uiines, said but few people really realized
the great wealth of the Province in its resources of copper ore, and he
would cheerfully render whatever assistance was in his power towards
bringing the claims of bis industry to the attention of the Provincial
Government. He had just returned from Matane, where a very remarkable
discovery had been made,

After some further discussion, the following committee was appointed
to take action with respect to the copper question: \Wm. Farwell, J. S.
Mitchell, S. \W. Jenckes, J. A Dresser. Hon. C. C. Colby, and
A.N. Thompson (of Stanstead), John Bene¢, S. L. Spaffurd, A. N.
Thompson, J. R. Woodward, and the Chairman, and report at a later meet-
ing of the section.

The meeting adjourncd at 11.30.

NOVA SCOTIA SECTION.

The meeting which was to have been held at Sydney on 15th instant
was unavoidably postponed, the Secretary, who had gone as far as Levis on
his way to the meeting, being recalled to Ottawa cn an urgent personal
matter. At a meeting of the Council of the Institute it was decided to hold
this meeting later on in the year.

DOMINION COAL COMPANY.

. The following is the report to the shareholders, submitted on the 15th
instant :—

The sales of the Company during the past year have increased to the
extent of over 600,000 tons. aud it is expected that a satisfactory increase in
output will be maintained during the coming year,

OUTPUT IN TONS.

>
VEARS ENDING FEBRUARY 25TH.
1895— $83,000 1597— 1,221,471 1599— 1,295,543 1901— 2,044,577
15¢5— 1,169,755 189S~ 1,051,669 1900— 1,739,374 1902— 2,651,263

Orwing to this increase in the business of the company., as shown by the
above statenient, it has been necessary to add largely to the miniug plant
and :nachinery; railway and equipment; shipping piers; liouses for
cmployees, etc; and during the past year ncarly onc million Collars have
becn spent on such extensions and improvements

Since the last annual mecting, arrangements for the supply of rolling
stock, and for the crection of workmen's houses, have been completed with
the Dominion Rolling Stock Company and the Cape Breton Real Estate
Compauy, respectively, by which the company has acquired the necessary
rolling stock and houses for its business, the expenditure upon these being

provided for by terminable debentures, liguidated by equal monthly pay.
ments extending over a period of ten years, in which capital and interest a
a reasonable rate are included.  These payments are met by the earnings of
these properties themselves, and ot the end of the period they will become
the absolute property of the Coal Company, free from encumbrance.

The company has succeeded during the past year in placing its coat iy
tlic Buropean markets, where it is well thought of, and when Colliesy
Dominion No, 2 is comipleted, the company will have a market across the
Atlantic for any surpius that it may not besble to placeamong its customers
in Canada, Newfoundland, and the United States.

The company’s properties at present comprise the following :—

COAIL AREAS.

The coal areas of the company have an extent of 140 square miiles, aud
the kupown seams over three feet in thickness are estimated to contain

1,50 million tons.
COLLIERIES.

‘There are six collieries at present in operation, knownas Dominion No,
t, Dominion No. 2, Dominion No. 3, Caledonia, Reserve, and International,
These collieries have been equipped with the most modern machinery for
mining, bauling, and hoisting the coal. They are thoroughly ventilated.
The bankheads, engine and boiler houses, and pit bottoms of the first four
are electric lighted.

Doymixtox No 1.—This colliery has a capacity of 70,000 tous per wonth,
The coal seam is known as the Phalen, and is eight feet thick., The coal
shaft is 157 feet deep. The mining is done with puncher type coal cutting
miachines, driven by compressed air; endless wire ropes being used in
haulage. The electric locomotive and haulage in the pit has a capacity of
50 tons per trip. A Jarge duplex pump has been installed in the pit for
pumping the mine water to the suriace.

DoyixtoN No. 2.—The work of opening this colliery was begun in
1899, and it is now nearing completion. The present capacity is 30,000 tozs

er month. Itisexpected that by the close o})the year the capicity will be
increased to 75000 tons per month, and the ultimate capacity will be
150,000 tons per month. Two coal scams are worked, the Phalen, 7% feet
thick, aud the Harbor, 5 feet Sinches thick. The shaft is 40S feet deep 10
the Harbor seam, and 9oo feet to the Phalen seam. The miuning is done by
puncher type coal'cutting machines and hand picks. The mine tubs have a
capacity of two tonseach. The coal is weighed and tipped at pit bottom into
a tank hioist of six ton capacity, which dumnps automatically. It is thein-
tention to install compressed air haulage in the pit bottom to handle the
gga{lto the shaft. The steel bankhead, now being ezected. will he 125 feet

igh.

DoxiNIoN No. 3.—The capacity of this colliery is 35,000 tons per
month _ The coal scam worked 1s the Phalen, and is eight feet thick. The
mining is done part's by hand and partly by puncher type coal cutting
machines, driven by compressed air. The coal is-handled” by endless rope
haulage.

CALEDONIA COLLIERY.—This colliery bas a capacity of 70,000 tons per
month. The coal seam is the Phalen, eight fect thick. "It is mined partly
by hand and partly by puacher type coal cutting machines. Endless wire
ropes are used for haulage. The shaft is 152 feet deep.

ResErRVE COLLIERY.—This mine has a capacity of 75,000 tons per
month. The coal seam mined is the Phalen, eight feet thick. The work is
done partly by hand and partly by puncher coal cutting machines.
with endless wire rope haulage. There are basket elevators for handling
slack coal. N

INTERNATIONAL COLLIERY.—This colliery has a capacity of 17,0¢0 tons
per month. The Harbor seam, six feet thick, is mined by hand picks.
Endless rope and tail rope haulage.

The company has also a cumplete coal washing plant, capable of wash-
ing about 2.0c0 tons per day ; extensively equipped repair shops at Glace
Bay : a foundry, car shops, cte.

The Sydncey and Louisburg railway, which is owned by the company,
extends from Syduey to Louisdurg, making conncctions with all the mines
—j0 miles of main hine and 57 miles of sidings: The railway is solidly con.
strncted with Solb. steel rails ; the bridges are of steel with stone abutments,
and the grades and curves are light.

The rolling stock consists of ‘19 locomotives, 1355 flat coal cars, and 12
passenger and service cars.

SHIPPING PIERS.

There are two piers at Sydney, baving each a capacity of 10,000 tous in
24 hours. At the Louisburg terminus there are also two piers—one a high
level. the other a low level pier.  The high level pier is cquipped with the
Robins belt conveyor and slack” pocket, with capacity of discharging 550

tons of coal per hour.
STEAMSHIPS.

The company owns five stcamships, two tugs, and five barges. Dusing
the past winter the cquipment has been thoroughly overhauled, .and the
** Bonavista,’’ the company’s passenger steauter, fitted up with electric light.

DWELLINGS.

The company has at present 1200 substantially built houscs rented 10
workmen ; and also has its own stores at Glace Bay and six subsidiary
stores at different collicrics.

EARNINGS.

During the past year the surplus carnings of the company atnounted to
£937.651.44, and there has also been deposited in addition $122,939.55 in the
sinking fund for the redemption of the company’s bonds, ~This lalter
amount, together with intcrest on $125,000 reserve sinking fund, is sufficient
to retire £115.000 of these bonds, by which the bonded indebtedness will te
rcduced to £2,559,500.00.

-Submitted on behalf of the Directors,

JAMES ROSS, Vice-Presidert.
Montreal, 12th June, 1902,
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February 28th 1901,

Nixt# ANNGAT, RuronT of the Dosinion Coar, CoMpaNy, Lanitep,
For the year ending Februry 28th, 1902, as compured with year ending

Fou V' An ENDING
Fuu 25, 1501,

FoRr YeAR ENDILG
Krn 28, 1902,

Net Pro ceds from Saleof Conland’
Net tncotie from Stemmships, ;
Kailrtoads, Steres, and Real
Reate ... l

ess—

L]me'csl on llomls................

|

Disidend ot Prelerred Stog
Misecllancous Interest and Pre.
minmy on Bouds retired...... |

surp'us of Net Income..!

‘\dx:’x:fencd Stock Premiums..... |

Total veucnnne
1.es8 Sinking Fand..
Charged offe e ceaniiaiineiann o0

I
patance to General Surpins ..,
L

§657.204.88 {1 ... ... | S1.85808e.
t
28,40 00 . | $162,240.00 { ...a0ni...
213.333.33 1 ceeenancen 21000000 ] .eoiniinns
47.343.16 428,38t 49 i 91,737.5% 493,967 N8
265,043 39 1| e-- b eus [WITXIKEY]
xoo.ooo.oo1 ......... ceesee
...... 318,033.39 .
95.743.30 . §  120,238.70
:(nzooo;
tog.018.90 | .........
189 151,19 PR 915,658,343

BALANCES. i
ASSETS— !
Property Account as per last
REPOTLeacasscacacssecasenccanes

Lese= ..
written off for Deprzciation....

add Capital Expenditure during

——

22.249.720.99  <eee
5.930.06

esesccesae

0.97.791.93  .ovooanee

. 3;::.3;3.163.86 teeeeene o

822,374 77

, 31,21 0789.09

VERT.eevevencnnescrocsacens ooo | 1,338371.93 | 2¢,333.163.86 60,313.35 § 22,170,123 3¢
Cachin Banksand Offices..coeed] oieeeenen 149 324.68 heta e 257.385.36
1 § Accounts Receivable 78.345.86 e 632.324.29
5.§Coalon hand ........ creee ses 58,230 07 195,289,850
New Supplies in Stor
Wareliouscs. .. veee] veeecsenes 1 448.327.38 518,114.74
Iasurance paid in Advance......| ...... 4 468.73 [ 25.45¢.41
Intsrest pridinAdvarce........ 11 518,34 rene 2 308 0§
Stetnslp Hire paid in Advance)  ..... ... 7-598.21 caess-asee 14,072.79
Cashin New Eagland Trust Co.
for Sinkiug Fuud...cocaee [T 136,402.65 | ..... . 134,547.05
. 22,705.718.95 24.021,616.93
LiaBiLITIES ¢
Capital Stock, Common . .......! 15,000,000.00 1 ... +... 15.000,000,00 { ...
-  Preferred cooeeee] 3.000,000.00 ;  ciseenees 3.000,00.00 | seevuae. .
B First Mortgage Bonds...... .500. 270880000 | eeeee enss
€. Huchelaga Molgag 2. ceeese.e ceni e sase cesaes as 220 0.00 [ ceooe voes
g Cape Rreton Real Estate De
i p bentures..... seesess cosseses cesccsesce | eeceee. .. 28939158 .. . --..
< 1 Dominion Rolling Stock De-
¢ l BENLUTES coneterencannnannandd ciiiaiiae 20,801,500 €O 259,391.58
Accrned Dividend Jan'y-Feb'y... 40,000,00 ¢ 40,000 00
Uapaid Rovalty... 57.616,62 ¢ . 27.85q.50
Accounts Payable. 75.585.89 . 16t.941.50
Notet Payable.... 1,105,000.00 ; ¢ £40,000.00
Special RESErPCuucivacannaccen of cevnee vee | ees aee cecstieeee
B saries— . °
§  Balancefrom previousyears....l 333662 ss{ .......... %02.843.58 | cveevenns
Fo? CuTIEn ¥OAT cecvuncene oo . 189.151,39 ;. 552.643 7% 937.651.44 | 1.530.835.18
: 22,505.7:5.95 24.021.616.93

Agencies

4. (For year ending Feb. 35th, 1991, A" did not include Accounts Receivable at

3 h'huc were Included in * B," as Coal on band aud balance due from Agents.
€ The Hochelga morntgige dates since 1594, but was not entesed on the books of

: tts company until the present year,

B 1% sutpose of proriding for new miners' diw
B setlersed to in Directors® Reporst.

SINRING FUND, MAY 1, 1902.

£11,500 Unites States 48, costing..... $124,817.62

Cash for retircment of Bonds........ 128,6.44-31

Cash under Article IV.......... .. . 4,143.25

Accrued interest on .S, 4S.eeeen... 372.67
— $257,978.85

For

Reserve Sinking Fund.............. $125.000.00

Retirement of Bonds, etc ...... e 132,978.85
. —  $257,975.55

Balance Reserve Sinking Fund...... $125,000.00

L. Thisliabdility was incurred previous to %'c.ar ending Feb aSth, 1901, and was ‘»r
cllings and additional rolling stock. as

———— . - ———

The Crystal Gold Mine for Sale.

‘The undersigned offers for sale Muwing Location W.1. 43 in the
Township of Rathbun. A large amount of development has been
done upon this property. A ten-stamp mill has been erected, with five
stamps working  Bullion to the value of $7,500 has been produced,
on an average of $12.00 per ton, ‘The ore is free milling.

Full particulars can be obtained from the undersigned.

WM. R. WHITE,

Liquidator of The Crystal Gold Miring Co,
of Rathbun, Limijted.

Dated PemrrokE, June 26th, 1902,

MINING ENGINEER.

ANTED—Position by Mining Engineer with 20
years practical experience in charge of iron and
coal mines in England. Surface and underground
work ; boring, sinking, and developing; erection of
machinery ; management of men, etc. Holds English
Government certificate as Colliery Manager.
Mineral properties surveyed and reported upon.
Address :

H. WILSON, 1570 Ontario St.,, MONTREAL.

WANTED
FOR A LIBRARY.

COP‘IES of Volumes I, 11 and III of the Federated

Canadian Mining Institute ; Volumes I and 11
General Mining Association of the Province of Que-
bec; Vols. I, Il and I1I, 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 HEODGES & GO,, Bankers and Brokers

19 Congress Street, BOSTON, MASS.

WIRE

.We carry a Large Stock.

W. H, G. MUSSEN
& C0.

MONTREAL.

Obtain our Prices.

MINE
RAILS
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FINEPERFORATED METALS _
EE FOR P =
7 Stamp Battery , z
g Huntington Mill ’é
) and Jig Screens “CEs %

AMERICAN ENGINEERING WORKS

204 Dearborn Street CHICAGO, ILLINOIS

CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland

MANUFACTURERS OF

WIRE ROPES ¢op 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.

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

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

AGENTS IN CANADA:

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

BRIQUETTING MAGHINERY  scksr rupuhes..

BRIQUETTE your Fiue Dust, Fine Ores, Calcines, Concentrates, Slimes and other Mineral Fine

INCREASES THE CAPACITY OF THE FURNACE FROM 10 TO 25 PER CENT.
Our Improved WHITE MINERAL PRESS the only successful machine for the purpose.
Adopted by most all the Prominent Smelters in the United States,
Used by several Large Steel Works for briquetting Common Iron Flue Dust.

ssnoton curantees. GHISHOLM, BOYD & WHITE COQ. segusos e er

OFFICE AND WORKS: 5700 Wallace St. CHICAGO, ILL, U.S.A.
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CANADIAN MINING INSTITUTE.

BRITISH COLUMBIA SECTION.

A PUBLIC MEETING of Mine Owners, Mine Managers, Mining Eng-
ineers, Assayers, and all who may be intereste@ in promoting the welfare 9f
the profession and industry of mining in British Columbia, will be held in
the CITY OF NELSON, on

Tuesday, 9th September, 1902
(AFTERNOON AND EVENING SESSIONS)
for the purpose of completing the British Columbia Section of the Institut.el
A programme of papers of interest to mining men in the Province wil,
be submitted for discussion.

B. T. A. BELL, CHARLES FERGIE,

General Secretury, President.

IN PREPARATION

TWELFTH EDITION

wGanadian Mining Manual

FOR 1902

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

Collieries Metal Mines
Blast Furnaces

R. R. HEDLEY,

Chairman,

Stamp Batteries
Smelting Works

600 PP._HANDSOMELY BOUND

The most complete and handily arranged work of reference to Canadian
mining undertakings extant.

-PRICE FOUR DOLLARS..

CANADIAN MINING REVIEW

OTTAWA, CANADA.

THE

ComBINED THEODOLITE AND
Mining DiaL

Quick Levelling Head.
Reading 9o® up and down.

GuN METAL -
Cobe WorD

- Price £25.
- Atavism,

ALUMINIUM - - Price £30.
Cone Worn - - Ataxy.

Stanley’s Patent Mine
Staff, 6 feet, closing to
20 inches, very port-
able. ..............£25s.
CobE WORD - - Element.

Mathematical, Drawing, and Surveying Instruments

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

SPECIALTY FOR MINING SURVEY INSTRUMENTS.

Price LisT, PosT FRrEE.

Address—W. F. STANLEY & CO. Ltd.

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

Telegrams—'* TURNSTILE, LONDON.

Gold Medals, Inventions Exhibitions, 1885, and Mining Exhibition, 18go,

SCHOOL of NINING

Practical Science Faculty of
Queen’s University

Kingston, Ontario.

LA 2 = o < ]

THE FOLLOWING COURSES ARE OFFERED

1. THREE YEARS COURSE FOR A DIPLOMA IN
(r) Mining Engineering:
(h) Analytical Chemistry and Assaying.
2. Fotr Years’ Courst ror A Decres B.Sc. 18
Grovy L
(«) Mining Engineering.
(b) Chemistry and Mineralogy.
() Mineralogy and Geology.
(«7) Chemical Engineering.
Grouvy I1L
(e) Civil Engineering,
(f) Mechanical Engineering,
(¢) Electrical Engineering.
Grouve ITI.
(l) Biology and Public Health.
3. CoURsES IN CueMISTRY, 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. Pos1-GRADUATE COURSE FoR THE DEGREE OF
Doctor of Science (D.Se.)
For further information see the Calendar of Queen’s University.

000000000000000000000000000000
Next Session begins s
October 1st, 1902.

¥ATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY,
SEPTEMBER I6TH.

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 Enginecring Building will be ready
for occupation next session and the Geology and Physics Building
the following session. The Mining Laboratory has been remodelle:l
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, Sehool of Mining, Kingston, Ont.
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Canada Tool Works,

DUNDAS, ONT.
Bullders of iron

e ¢« « « WORKING MACHINERY

«.FOR....

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

SHIP YARDS
ENGINE WORKS,
FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETR.

MONTREAL
«..STORE:

321 St. JAMES STREET.

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

Are prepared to deliver this well known
Steam Coal at all points on the lines of

G. T. R, C. P. R. and I. C. Railways.

Head Office : 107 ST. JAMES STREET, MONTREAL

Address: P. 0. BOX 396.

IMPROVED NEEDLE LUBRICATORS.

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

LASS

INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
the plug part of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the needle must be perfectly round, smooth and clean, so
as to work freely in the tube, the flattened end reaching about half-way

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

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

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

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

WRITE FOR PRICES TO

THE CLEANER THAT CLEANS CLEAN.

No Moisture. No Scale.

Saves Cost Quickly

THE HAMILTON BRASS
MFG. GO0, Limited.

HAMILTON. ONT.
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Did You Hea the Thundep?

Where there is thunder there is lightning.

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

NOW

IS THE

TIME

.Write for Bulletin No. 823..

MANUFACTURED AND 8OLD 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.

banadian Paeifie Railway

Great Mining
Regions

OF

British Columbia, the
Yukon and Alaska.

DAILY
TRANSCONTINENTAL
SERVICE
between the
Atlantic and Pacific
Coast

THROUGHOUT
THE
YEAR.

COMMENCING JUNE 15, 1902,

the IMPFRIAL 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, etc., apply to nearest C. I’ R,
Agent or to

C. E. E. USHER,

General Passenger Agent,
Eastern Lines,
MONTREAL.

ROBERT KERR,

C. E. McPHERSON,

General Passenger Agent,
Western Lines,
WINNIPEG, Man.

Passenger Traffic Manager,
MONTREAL.
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'PROVINGE OF

NOVA SCOTIA.

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

—AND—

PRECIOUS STONES.

TITLES GIVEN DIREGT 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
term of 40 years at $2.00 per area. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
anuually for each area contained in the lease it becomes non forfeitable if
the labor be not performed.

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

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

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day from 10a.m. to
4 p.m., except Saturday, when the hours are from 10 to 1. Licenses are
issued in the order of application according to priority. If a person dis-
covers Gold in any part of the Province, he may stake out the boundaries of
the areas he desires to obtain, and this gives him one week and twenty-four
hours for every 15 miles from Halifax in which to make application at the
Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty
dollars, for minerals other than Gold and Silver, out of which areas can be
selected for mining under lease. These leases are for four renewable terms
of twenty years each. The cost for the first year is fifty dollars, and an
annual rental of thirty dollars secures each lease from liability to forfeiture
for non-working,

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles, transfers, etc., of minerals are registered by the Mines
Department for a nominal fee, and provision 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 Government of
Nova Scotia grants its minerals have introduced many outside capitalists,
who have always stated that the Mining laws of the Province were the best
they had had experience of.

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

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

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,
HALIFAX, NOVA SCOTIA.
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PROVINCE of QUEBE

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

GricAT NINERAL  TERRITOR

Open for investment in the Province of Quebec.

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

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

The Mining Law gives absolute security to Title, and has been

specially framed for the encouragement of Mining.

Mining concessions are divided into three classes :—

1. In unsurveyed territory (a) the first class contains 4c0 acres, (4)
the second, 200 acres, and (¢) the third, 100 acres.

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

All lands supposed to contain mines or ores helonging to the
Crown may be acquired from the Commissioner of Colonization and
Mines (a) as a mining concession by purchase, or () 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 Jona 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 $2oc0 if for inferior metals. In default, can-

cellation of sale of mining lands.

(#) 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 100 acres, and (2) in unsurveyed territory, $5 for each square
mile, the .icense to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

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

The fullest information will be cheerfully given on application to

THE MINISTER OF LANDS, MINES AND FISHERIES,

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

SYNOPSIS OF

REGULATIONS

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

COAL.

Coal lands may be purchased at $10.00 per acre for soft coal, and $20.00
for anthracite. Not more than 320 acres can be acquired by one individual or
company. Royalty at such rate as may from time to time be specified by
Order in Council shall be coliected 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 L0 $100.00 per annum for a company, according to capital. )

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

The claim shall be recorded within fifteen days if located within ten miles
of a Mining Recorder's Office, one additional day allowed for every additional
ten miles or fraction. The fee for recording a claim is $3.00.

At least $100.00 must be expended on the claim each year or paid to the
Mining Recorder in lieu thereof. When $500.00 has been expended or paid
the locator may, upon having a survey made and upon complying with other
requirements, purchase the land at $1.00 an acre. :

Permission may be granted by the Minister of the Interior to locate claims

containing iron and mica, also copper in the Yukon Territory, of an area not

exceeding 160 acres.
The patent for a mining location shall provide for the payment of royalty
on the sales not exceeding five per cent.

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

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

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

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

The lessee’s right is confined to the submerged bed or bars of the river
below low water mark, and subject to the rights of all persons who have, or
who may receive entries for bar diggings or bench claims, except on the Sas-
katchewan River, where the lessee may dredge to high water mark on each
alternate leasehold.

The lessee shall have a dredge in operation within one season from the
date of the lease for each five miles, but where a person or company 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, 9th Dec., 1901.

water matk, that boundary to be fix
in the year of the date of the lease.

The lessee shall have one dredge in operation within two years from the
date of the lease, and one dredge for each five miles within six years from such
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.

ed by its position on the st day of August

PLACER MINING IN THE YUKON TERRITORY.

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

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

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

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

Entry fee $15.00. Royalty at the rate of five per cent charged on the
gross output of the claim, with the exception of an annual exemption of
$5,000 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 to the Mining Recorder each year for
the first three years of $200.00 and after that $400.00 for each year.

A certificate that work has been done or fee paid must be obtained each
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 YVukon Official Gazette.

HYDRAULIC MINING, YUKON TERRITORY.

Locations suitable for hydraulic mining, having a frontage of from one to
five miles, and a depth of one mile or more, may be leased 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, after the first of July, 1901, be
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 Interlor.
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Ontario’s

Mining
Lands..

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

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

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

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

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

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

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

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

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

HONORABLE E. J. DAVIS,

Commissioner of Crown Lands,

to

or

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.
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Endless Apron-Pan and Truck Elevator Buckets

Any size, shape or
Conveyor capacity.

Chs of Every Descrip:ion

OUR PRICES WILL INTEREST YOU.

Screens, Chains, Wheels,

Dump Cars, Spiral Conveyors,

Coal and Ore Cable Conveyors,

Handling Machinery, Water Elevators, °

Coal Washing Machinery. Crushers.

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

WILLIAMS & WIL

.s.roln:ecj.;;;..e;ﬂ:ff.:n; :r M o N T R E A L. Write for Our

Prices\:.




THE SNOW STEAM PUMP WORKS,

S Pumps Pumping [ngmes and Hydrauhc Machinery.

@eneral Ag'enu for Canada, DBUMMOND McUALL & CO0., Montreal,
' Local Agent F. BR. MENDENIIALL Boulmd. B. 6.

Pumps Kept In Stock at Montreal and Rossland . ."

, MONTREAL ~ |The Montreal (:ar Whael H
* PIPE FOUNDRY co.|

Y BHILLED -—
PIPES T WHERL =

OFFicES: For Rallroad, Elect ic Car, Strnt Rallmy ad
- Canapa Lire Buipine ~ Lumber Truck Servics, Eta. -
MONTREAL THOMAS J . nnuuuonn Genersl Mamsgen
WORKS: LACHINE, QUL.  PRICES ON Amncmou. | " | MONTREAL.

CANADA IRON FURNAGE CO lelted

MANDFAOTUQ‘R' or -

. GAROIAL PG o

© ALSO MAKERS OF pnzssao AND RE

;;ﬁr.sszn BRICKS.

o Canada Life Bulldlnc -

.nuunmn.-“ S . ; =
THREE mivERs, . .la.l. omnonn.mmmmm'rmm S ‘

onanNess PRES,
WIDLANS, ORT. .



THE DOMINION WIRE ROPE G0, Lure

MONTREAL., CAN. |
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