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#:CANADIAN RAND DRILL (&
| SHERBROOKE , Que. »
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MONTREAL Que. TORONTO Onr. HALIFAK \N S,

| ROSSLAND 5.c. RATPORTAGE .Qnt.GREENWOOD,
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' RUBBER G00DS FOR MINTNG PURPOSES..

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

.«MANUFACTURED BY..

THE GUTTA PERCHA & RUBBER MFG. (0. OF TOBUNT(I Lllmtﬂd

LIDGERWOOD ENGINES

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

HOISTING OR_WINDING

AND ALSO IN THE EGUIPPING OF

Locke-Mlller System of Cableways

MANUFAO‘I’URED IN CANADA BY

 THE JAMES COOPER MANFG, CO. Limited

299 St. James Street, MONTREAL.

Branches—HALIFAX, 124 Holils St. RAT PORTAGE, c/o Diamond Drill Co HOSCLAND P.O. Bullding.
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FRIED. KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

MINING MACHINERY

0000000000000000¢

ORE CRUSHING: AMALGAMATION :

Stone Breakers of s y strong construc- Amalgamation Tables and Pans, Larslo’s Gold
tion, Roller Mills, € lllan Mills. Amalgamators, Settlers, etc.
BALL MILLS SEPARATION and CONGENTRATION :
for dry and wet crushing, mere thn 1,800 at Separators, Exhaustors, Hydraulic Classifiers,

© work, Percussion Tables, Jiggers, Rotating Round
STAMP BATTERIES Tables.
Shoes and Dies of Krupp’s Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant

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

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

For Canada: JAS., W, PYKE & Co.,Merchants Bask Buildirg, MONTREAL.
Age nts = For the United States: THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
~ "  For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For South Africa : UNITED ENGINEERING CO., Ltd,, P.O. Box 1083, JOHANNESBURG, S.A.R.

R A'L n JOHN J, GARTSHORE 63 Front Steet West
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Opposite Queen’s Hotel To R O N TO o N T

e SELISSERNS e - MINING EUUIPM[NT EIG
THE WM. HAMILTON MANUFACTURING (0, lIMITEB

ENGINEERS AND CONTRACTORS
PETERBOROUGH NELSON  VANCOUVER

We are...

Sole Agents and
Manufacturers in
Canada for this
Table.

infringers will be prosecuted
T =
PR =

R AR CANCEI T S

THE WILFLEY TABLE
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We contract for the Design and Construction of Complete Stamp Mills,
Concentration, Chlormation, Cyanide and Smelter Equipments.
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PATENT

HADFIELD'S
1331S
dSANVONVIA

Sole Representative'in canada FRANCIS T. PEACOCK, _ . 44 Canada Life d., MONTREAL

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

ALWAYS CARRIED IN STOCK.

CAMS, TAPPETS, BOSSES. ROLL
SHELLS, CRUSHER PLATES

= <5

1S O DS
L

H. W. DeCOURTENAY & CO.

86 and 88 McGILL STREET

* Agents for Canada.

ADAMANTINE SHOES & DIES ALSO CHROME CAST STEEL.

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

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

CHROME STEEL WORKS,

. O

'#® KENT AVENUE. KEAP ’
: sn0 HOOPER STREETS. BROOKLYN’ N'Y's U-S-A- Canda Cam.
F. E. CANDA, President. C. J. CANDA, Vice-President. F. MORA CANDA, Secretary. T. I. JONES, Treasurer.

ARTHUR KQPPEL

FORGED STEEL

SHOES and DIES

of Superior quality and at
prices 20 to 80 . lower than

any other maker.

MINING CARS 3.
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 N, i6.

)
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FURNISHED BY

ARTHUR KOPPEL,

Department B

66 Broad St., N.Y. City.
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AGENTS FOR NOVA SCOTTA AGENTS FOR NOVA SCOTIA
I. MATHESON & CO. Limited . MATHESON & CO. Limited
Engineers New Glasgow, N.S. Engineers New Glasgow, N.S.
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ALLIS-CHALMERD (0.
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THE EDWARD P. ALLIS CO. FRASER 8 CHAILMERS, GATES IRON WORKS, DICKSON MFG. CcoO.
Milwaukee, Wis. Chicago, II. Chicago, Ill. Scranton, Pa.

WE ARE EXTENSIVE BUILDERS OF

Smelting Machinery

This illustration shows one of four 44 in. x
160 in. Steel Water-Jacketed Copper Fur-
naces built by us for the Granby Consolidated
Mining & Smelting Co., of British Columbia.

This furnace, which embodies all the latest
improvements in copper smelting, has an
extraordinarily large capacity and is giving
most excellent satisfaction.

For the past thirty years we have made the
manufacture of Copper and Lead Smelting
Plants a specialty.

We have the largest shops in the world
devoted to this class of work, equipped with
the most improved machinery.

WE BUILD

Copper and Lead Furnaces

Copper and Lead
Smelting Plants

Copper Converting Plants
Copper Converters

SOLE BUILDERS OF

REYNOLDS
BLOWING
ENGINES

RECTANGULAR WATER-JACKETED CUPPER FURNACE. Size, 44in, x 160 in,

BRANCH OFFICES : GENERAL OFFICE :

NEW YORK, Broad ExchangeBldg 3 % S A
PITTSBURG, 1212 Trick By, C CAG O . 2 lLLOQU. ° °
MINNEAPOLIS, 46 tornlx hangebldg.

DENVER. 164 Tremont 31, HOME INSURANCE BUILDING.

BRANCI OFFIC

SALT LARE (11, ooty Bock.

SPORANE. 512 First e
SAN FRANCINGO, 623 Has wand Bl
LONDON. ENG. 160 Dashwoodtiouse
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ALLIS-CHALMERS (0.

SUCCESSOR

THE EDWARD P. ALLIS CO. FRASER 8 CHALMERS, c.xn;s IRON WORKS, DICKsSON MFG. CO.
Milwaukee, Wis. Chicago, 1, Chicago, 1.

Scranton, Pa.

BUILDERS OF

HOISTING ENGINES

(STANDARD AND SPECIAL DESIGN)

Description of Hoisting Engine built for tne 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 capacity 14,500 lbs. un-
balanced load raised at 2,000 ft. per minute with 100 lbs. steam pressure.

BRANCH OFFICES : GENERAL OFFICE :

BRANCH OFFICES :
\ l;\ \”Rl\‘ Bmdii E\(h(lll‘l"mdu l CA q“ 4. LL U S A S\LT L\'\[ ”T]. D(]Ol}' liln.k
PITTSBU R, 1212 Frick Bldg. C“ G O ° l 9o T el Ro
MINNEAPOLIS, H6 (arnExchangebldg.

DENVER. 168 Tremont S1. HOME INSURANCE BUILDING.

SPOKANE. 512 First e
SAN FRANCINCO, 623 Hay wand Blg,
LONDON. ENG. 160 Dashwood House
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EASTERNBRANCHES
MONTREAL,QUE.

TORONTO,ONT.}
HALIFAX.N.5.§

AR GOMPRESSORS

HEAD OFFICE & WORKS.

SHERBROOKE.

QUEBEL.

Cross-Cempound _C(:rliss Compressor

WeSTERNERANCHES
ROSSLAND.B.C.
GREENWOOD B.{
VANCOUVER B.C.

| RATPORTAGE ONT.
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SOLE MANUFACTURERS

WM. BENNETT SONS & Co.

ROSKEAR SAFETY FUSE WORKS
Camborne, Cornwall, England.

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.

IMPROVED NEEDLE LUBRICATORS.

On a PATENT PNEUMATIC and SELF-
ACTING PRINCIPLE,

IN GLASS

INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
the plug pa: ¢ of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the needie must be perfectly round, smooth and clean, so
as to work frecly in the tube, the fHattened 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. @

ist.—Iree working of the machinery by perfect lubrication.

2nd. —A saving of more than 73 per cent. in oil.

3rd.—Corresponding economy in stecam-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 HAMILTON BRASS
e xounen ror consvs s MFGs G0, Limited,

No Moisture. No Scale. Saves Cost Quickly. HAMILTON. ONT.
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INGERSOLL- SERGEAN

AIR COMPRESSORS

...SIMPLE OR COMPOUND...

AND

ROCK DRILLS

..FOR HARD OR SOFT ROCK.,

DUPLEX STEAM ACTUATED COMPOUND AIR COMPRESSOR, CLASS G

With Compound Double Acting Air Cylinder and Receiver Intercooler.

COMPLETE MINING AND QUARRYING PLANTS.

JAMES COOPER MAN'F'G C0. LIMITED

MONTREAL.

BRANCHES 124 Hollis St., Halifax, N.S. ¢.0 Diamond Drill Co., Rat Portage, Ont. P.0. Building, Rossland, B.C.
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WALKER BROTHER

WIGAN, ENGLAND

ATR COMPRESSORS

AGGREGATE POWER AT WORK, ABOUT 550 IN NUMBER, EXCEEDS 250,000 H. P,
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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 Indicatcd Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

=—=THE BLACKWALL TUNNEL ==

For the construction of the Tunnel, SIx Alr-Compressing Engines were crected. The largest Two Pairs of Compound Engines, we.e supplied by us.
Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunnel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :—
8. PEARSON & SON, ConTracTORS. BrLAckwaLL Tunner Works, EastT GreRNWICK, S.E.
Messks. WALKER BROTHERS, PaceriELD IRONWORKS, WIGAN. May roth, 1897.

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

One of your Engines ran for almost a year without stopping, and it gives us great pleasure to thus testify to the good qualities of the plant which
we purchased from you. & We are,pl')’ezr §frs, Yoursgtaitht’ully- (Signed) pro S, PEARSON & SON, E. W. Moz

FRANCIS T. PEACOCK, M.E., i"cnis™ 44 Canada Life Building, MONTREAL
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@ LONDON NEW YORK PARIS
Chem|ca| a"d J. BASZANGER & CO.

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

CA R B O N s ::IADCKBfg;ONDZS)

For Diamond Drillis and ali Mechanical Purposes.

8ATTERSES.

Assay Apparatus\~-

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.
THE HATIILTON-MERRITT PROSPECTOR'S OUTFITS. .. .. ¢Q O R T E R

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

GUR 1897 CATALOGUE I CARB ON s
.0 \
Lyman, Sons & Company| “»alrTEla

380, 382, 884 and 386 St. PAUL STREET . _ .
Finest Quality and Shapes at Lowest Prices.
MONTREAL- womfr (;?r‘iCBARng,\nStA::l-gkl(,:l,;?‘:I;;(;HT
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DIAMOND DRILLS

They remove solid cores through rock.

*l
i

L el

0

mm

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

SEND FOR OUR DIAMOND DRILL CATALOGUE.

STANDARD DIAMOND DRILL GO.

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

900600000000 000 000004 000 0000000000000000000000000000000600000
000000000000 000 000000000 0000000000000 7444
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NOVA SUOTIA STRRL & COAL 00, L

PROPRIETORS, MINERS AND
SHIPPERS OF

Sytney Mines Bituminous Coal.

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

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screem Bars, Forged Steel
Stamper Shoes and Dies, Blued Machinery Steel 3¢ to 14" 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 to 3 Part of One Inch.

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

Special Attention Paid to Miners’ Requirements.
CORRESPONDENCE SOLICITED.

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

' DEEP DRILLING

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

DIAMOND
ROCK DRILL

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

“\.-.
‘f‘ntﬂfﬂ*

| —

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

MACHINERY
COMPANY

NEW YORK. PITTSBURG. CLAREMONT, N.H. CHICAGO, ILL. DENVER. SPOKANE. EL PASO.
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DRUMMOND COAL
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$
% + The Standard of Excellence
L2
: ;
H * in Bituminous Coal and Coke
¥ :
i I
¥ i for Blast Furnaces, Foundries,
&
1 %
: ¥ Manufacturing and Domestic
¥ I
: :
¥ ;;Use...........
& COLLIERIES AT WESTVILLE, NOvA SCOTIA. &
i*é+%%**%**+%*+%++%+%+++%+%+++++%%+#é+é++é+%&++%+%+%+%%++%éé*i

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. Linite
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AGENTS :
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Hugh D. MacKenzie, Halifax.

2.
L 20¢ 20 23

~ Chas. W. lves, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

B R o = MO AR N 2

%
v o
SHIPPING PIER AT GRANTON, Picrou HARBOUR, N.S. i
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Head Office. MONTREAL, Que.

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

President. Yice-Pres. & General Mnnager. Secretary-Treasurer..

P
$e o



THE CANADIAN MINING REVIEW. xiii

DOMINION GOAL GOMPANY, LIMITED

Glace Bay, C.B. Canada

MINERS OF
BITUMINOUS COALS  [“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.

l International Shipping Piers of the Dominton Cousl Co. Limited, at Sydney, C.RR. ‘

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

Bunlkex» Coal

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

APPLICATIONS FOR PRICES, TERMS, &c., SHOULD BE MADE TO

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

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

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

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

C. SHIELDS, 2nd Vice-President and General Manager.
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JEFFREYZE MACHINERY

SEND FOR CATALOGUES
Address .

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

Chain Conveyors Rubber Belt Conveyors

Cable Conveyors Spiral Conveyors

Pan Conveyors Screens
Dump Cars Elevator Buckets
Skip Cars Coal and Coke Crushers

Dredging Machinery

Coal Washing Machinery LABOR SAVING

Excavating Machinery APPLIANCES

JErrFREY CENTURY RUBBER BELT CONVEYOR.

COAL GUTTERS

Electric Locomotives.

Electric Coal Gutters

Compressed Air Coal
Cutters

Shearing Machines
Long Wall Machines

Electric Mine
Locomotives

Power Coal Drills

Electric Mine Pumps

MINE SUPPLIES
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THE BABCOCK & WILCOX

WATER TUBE

STEAM..
BOILER. .

was first patented by Stephen Wilcox, in
1856. Over 3,000,000 H.P.now

in use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC

LIGHTING or other power purposes.

Large book ‘““STEaM” sent free on
application.

BABCOCK & WILCOX LIMITED ENGINEERS

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

THE JOHN McDOUGALL

Caledonian Iron Works Co. Limited

MMONTREATL. Que.

: TANKS AND
BOILERS o
, WORK . . . .

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

GENERAL AGENTS

womanaron. WORTHINGTON PumPs

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

Adapted for Firing all kinds of Explosives used in Blasting,

Victor Electric Platinum Fuses.

Superior to all others for exploding any make of dynamite or blasting powde
Each Fuse folded separately and packed in neat paper boxes of 50 each.
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.

JINWLE STRENCTR

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

7 Insulated Wires and Tapes, « Blasting Caps, Fuse, Etc.

>JAMES MACBETH & CO., 128 Maiden Lane, New York, U.S.A. CATALOGUE

Hamilton Powder Company

Manufacturers of Explosives

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

WI RE RO PE “ WHITECROSS ” Best English Rope

Plough Steel and Other Grades,
A. C. LESLIE & CO.. Canadian Agents, Montreal.

Imported Promptly at Lowest Prices.

Iron _and Steel Structures for Collieries,
Metal Mines and Smelting Works.
= es dnd omelting vvorks. . . .

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

A LARGE STO0A o

ROLLED STEEL BEAMS, JOISTS, G GIRDERS CHANNELS, HNGLES 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 Adcress. - MONTREAL.

| Dominion Bridge Qo., Ltd., Moyt |,

ILL AND MINING MACHINERY

Shafting. Pulieys, Gearing, Hangers, Boilers, Engines, Steam

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

ALEX FLECK"."OTTAWA
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Saved 25 per cent.

A customer says :—

We are well pleased with the MUMFORD STANDARD BOILER
purchased from you a year ago. It <teams very quickly, and
we find on comparing our coal bill with the year previous
that we have saved 25 per cont, although we are using
considerable more power and have doubne the area to heat,

Robb Engineering Co. Ltd.

ATTHERST, N.S.

A ent WILLIAM McKAY, 19 McKenzie Crescent, Toronto.
ZeNts { W A1soN JACK & CO., 7 St. Helen St., Montreal.
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 JOHN DAVIS & SON ooty vt g

MANUFACTURERS OF

Instruments of Precision st

TRANSITS THEODOLITES X

HEDLEY DIALS  LEVELS, & =
ANEMOMETERS

DRAWING INSTRUMENTS

SAFETY LAMPS of all kinds, Lamp Parts and Supplies.

STOCK AT MONTREAL. SEND FOR CATALOGUE AND PRICES.
SOLE REPRESENTATIVE FOR CANADA g
MOUNTAIN TRANSITS

FRANCIS T. PEAGOCK, Canada Life Building, MONTREAL Rxtenshvels wsed in the

roughest mining regions,

Surveying, Mining and Engineering Instruments
accurate ano [N NG TRANSITS wost improved

A COMPLETE LINE OF ENGINEER'S INSTRUMENTS AND SUPPLIES.

Reasonable Prices. Send for Catalogue. Repairs a Specialty.

HEARN & HARRISON wors iz sreeer MONTREAL
A. LESCHEN & SONS ROPE CO.

SOLE MANUFACTURERS OF

LESCHEN’S ‘¥~ TRAMWAYS

Patent Flattened
Strand Wire Rope

Rope
REMEMBER | All genine Hercules Wire Reps et s o rcand, Wire Rope, Manila, Sisal Rope, Wood, Iron and Steel Blocks 3%.2%sr¥ion
HOME OFFICE: 920-922 No. First St., St. Louis, Mo. BRANCHES : 3o fancicaec e

®

OO0 0000000000000 0000CC000N000 CCOCC0COOCCIA00

THE DENVER FIRE CLAY GO,

[742-1746 Champa St., DENVER, COLORADO, U.S.A,

' ASSAYERS and CHEMISTS
SUPPLIES,

MANUFACTUREKRS 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

’I"HE 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 23/ by 1 inches;
weight 8 ounces.

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

May be purchasged from any reliable supply house
or direct from the sole manufacturers

Wm. Ainsworth & Sons,

AINSWORTH BALANGES Sole Manufacturers

= WRITE FOR CATALOGUE. Denver, Colo., U. S. A.

®
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POOOEOOOORE OGO OOLIDLOIRDEDOODOOE DOOOOE@O@@O®® I Send for Catalogue B-S for full particulars.
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THE GRIFFIN

THREE ROLLER

..ORE MILL..

The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for working all ‘b
kinds of ores that require uniformly fine crushing by the wet process. This Mill is & modi-
fication of the well-known Chilian Mill, but the rollers run upon a crushing ring or die,
which is inclined inwardly at an angle of about 3o degrees, the rollers themselves also being
inclined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as the
weight of the rollers themselves as a crushing agent.” The Griftin 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 Griftfin Ore Mill on its determined :g

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

Send for free illustrated and descriptive catalogue to

;%
%

2 Y Bradley Pulverizer Co. i
LA LI Yr Y Yy I Y I I I I I I LYY YYYI I IIIIIIII YY) )
Equipments,

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

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

Iron

Grooved
Wheels

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

Wire Rope showing good wear. =

ITS USE

Wire Rope showing wires broken from undue bending

and ABUSE

BOOK ENTITLED

“ Wire Rope and its
Application to the
Transmission of
Powenr,”

Mailed free of charge to all
Users and Abusers. Wire Rope showing effect of abrasion.

THE TRENTON IRON CO. DOdQQOMNTng- Co.

TRENTON, N. J. CANADA
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MINING SUPPLIES =

PICKS SHOVELS WIRE ROPE CHAIN
DYNAMITE POWDER DETONATORS FUSE

IN LONG AND

BAR IRON STEEL DRILL STEEL it teNotus

STEAM & COMPRESSED AIR HOSE HARDWARE
PIPE VALVES FITTINGS ETC.

RICE LEWIS& SOIN

HARDWARE

THE BUCYRUS COMPANY

SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDCES.

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

"wz... DYNAMITE AND EXPLOSIVES ez

Pit Sinkers

e Manufacturers and Dealers in. ..

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.

176 ONTARIO STREET

e ONTARIO POWDER GO, Limited Kingston, Ont.

C. A. MACPHERSO
Sec.-Treas.

This School is equipped and supported entirely by the Province of

School of Practical Science, Torontp ™ o Ehmeitis Rt

ESTABLISHED 1878. 2—MINING ENGINEERING

AFFILIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAL ENGINEERING
‘ 4—ARCHITECTURE
5s—ANALYTICAL anp APPLIED CHEMISTRY

ST e e s s e, - ~

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
2—ASSAYING 4—STEAM 7—TESTING
s—METROLOGICAL

g‘he School also ha§ good collectionc of Minerals, Rocks and Fossils.
pecial 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 NORTH

AND BOUTH AMERICA. AFRICA.
ASIA, &0

Telegraphio Address:
LOBNITEZ, 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 WORK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,

It Saves Labor,

& it

Write fo‘atalogue. It Saves MOney-

H. D. CRIPPEN .t 52 Broadway, Nw York

The Colorado Iron Works Co.

THE above Company take pleasure in announcing to the mining
world that they have purchased the controlling interest in

THE PNEUMATIC CYANIDE PROCESS CO.

and the patents protecting said PrRocEss all over the world.

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

. Office and Works: Standard Cyanide Process of the World. Office and Works :
No up-to-date mine owner or manager can afford to use the old,
DENVER, COL. slow and wasteful methods when he can get the use of the PNEUMATIC DENVER, COL.

D s o M
ProcEss at a merely nominal cost.

b The record of 40 years of successful mill and smelter work made
y

The Colorado Iron Works Company

is a sufficient guarantce that they would not handle or recommend any-
thing but the BEST in any branch of metallurgy. They are now pre-
pared to build the best cyanide plants ever erected, and, if desired, run
them for 30 days before delivery to the purchasers.

Address all

Inquiries to The P neum&tic Cyanide PI‘OCGSS 00.306 Boston Bld.

Denver, Colo.
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HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Speclal Act of
Parliament.

NITRATE OF SODA.

Cable Address: BATHOTA, LONDON.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

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

MONTREAL and
TORONTO.

KING BROTHERS

15 Bell's Lane
QUEBEC.

Lumber
Asbestos
Chromic Iron

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

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

CHROMIC IRON MINE—Biack Lake.

C. L

BERGER
& SONS

9 Province Court,
BOSTON, Mass.

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

SEND FOR CATALOGUE.

McPherson, Clark, Gampbell & Jarvis

Barristers, Sollcitors, &c.

OFFICES :
Trusts and Guarantee Building

16 King St. West, Toronto, Can

Cable Address: CLAPHER, TORONTO.

NICKEL

The

Canadian Copper
Company

74 BROADWAY

NEW YORK

OrRrForp CoPPER Co.

74 BROADWAY, 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—

peCops’er In‘ ots, Wire Bars and Cakes—Ferro-Nickel

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

NICKEL AND NICKEL OXIDES.

LICENSES TO PROSPECT

or work Minerals on any of their Lands and Reserva-

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

The Canada Company

For list of lands and terms apply to the Company’s
Mining Inspector and Agent

ANDREW BELL, C.E, D.L.S., Etc
ALMONTE, ONT.

OLDEST EXPERTS IN
Molybdenite,
Scheelite,

Py Wolframite,
(\Chpome Ore,
90\ Nickel Ore,

&
Q)

Talc, <
Mica, N\ ¢ 4,
) Cobalt Ore,

N
Baryte-s, \‘?,b% Cerium, and
Graphite, \ 4 (( all Ores

NS

Blende, .. €% and

Corundum,
Fluorspar,
Feldspar.

LARCEST BUYERS.  BEST FICURES,

ADVANCES ON SHIPMENTS,
CORRESPONDENCE SOLICITED.

Minerals

S anLes— Blackwe!l, Liverpool, ABC Code, Moreing
& Neal, Mining and General Code, Licbers
Code and Mullers Code.

ESTABLISHED 1869.

Lepoux & Co.

99 JOHN ST., NEW YORK.

Sample and—Assay
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.

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

GROUND MICA

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

MANUFACTURED BY

The Ontario Mica Works

6 and 8 PRINCESS ST.

KINGSTON, ONT.
Canada Atlantic Ry.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.

TRAINS DAILY
EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

Quebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston

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

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

E.J. CHAMBERLIN, J. E. WALSH,

General Manager. Ass. Gen. Passenger Agt,

C.J. SMITH, Gen. Traffic Manager.

S. DILLON-MILLS
| MINING EXPERT
Address all correspondence to
538 Huron Street TORONTO.

Specialty :

Examination, Prospecting and Initial
Development of Mining Properties.
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DIREGTORY OF MINING ENCINEERS, GHEMISTS, ASSAYERS, ETC.

JOHN E. HARDMAN, S.B. JOHN B. HOBSON J. B. TYRRELL
CONSULTING CONSULTING MINING ENGINEER Late of the Geological § : da.
C
MINING ENGINEER Manager Con. Cariboo Hyd. Mining Co., Limited gical Survey of Canada.
Room 2, Windsor Ilotel Montreal. BULLION, BRITISH COLUMBIA. MINING ENGINEER
28 years’ experience in the equipment and operation
- . of large Hydraulic, Deep Gravel, Drift and Gold Dawson - - - Yukon.
20 years’ experience in the Mining and Reduction of Quartz Mines, in California and British Columbia.
Gold, Silver, Lead and Copper. Telegraphic and Cable Address : Telegraphic Address—Tyrrell, Dawson.
13 years as a Specialist in Gold Mining and Milling, “IlopsoN,” ASCHROFT, B.C. Code used—Bedford McNeil's.
MoNTREAL TESTING LABORATORY. J. BURLEY SMITH ‘
MILTON L. HERSEY, M.A.Sc. (Il CIVIL AND MINING ENGINEER F. HILLE
CONSULTING CHEMIST oF ThHE 30 Years Experience. MINING ENGINEER.
CANADIAN Paciric RaiLway CompANy. RAT PORTAGE - - - ONTARIO.
6 St. James Street : Undertakes the Prospecting of Mines and Mineral Lands. . : .
14 J ree MONTREAL I)ihamond DriIIHBorings made by c&;ﬂﬁacl for all minerals Mines and Mineral L;'n:s examined and re-
(eart d if . Artesi il Springs, . “sti -
ASSAYS OF ORES e L, AR, el O tpmues | | pored on.  Plans and Estiates on Concen
ANALYSES of all materlals mnade with greatest accurac Bridge Foundations. Quarry Sites and Clay Fields tested, trating Mills after the Krupp-Bilharz system.
SAMPLES BY MAIL—I cent jer 4 0zs.; limit 24 0’;‘\ ; };lans ang beﬁtxgns r}:;xad;:l showmg result of B%ﬁr})igs;G(}ld
co) " 'rifts tested t e t! w Pne 1 i
'N%I 'Zx%co.mecr’s” IN ASSAYING, Etc., to Prospect- I ube scyssfemoancd Ehe yyielé n:scenai,:fg'_“l?hmes, itches, PORT ARTIIUR, ONT.
: Vonitors and Placer Mining Plant geuerally designed and con- '
MINERAL PROPERTIES EXAMINED. structed. Properties Examined and Reported on, Assays made. CANADA.
J. T. DONALD FRANK B. SN"TH, B.Sec.
ASSAYER AND MINING GEOLOGIST. . CIVIL AND FRANK C. LORING
INING ENGINEER
112 St. Francols-Xavier St., E E MINING
MONTREAL. Certificated Colliery Manager Great Britain and ENGINEER
—_— British Columbia.
ritish Tolumbia No. 45 Broadway NEW YORK
Analyses and Assays of Ores, Fuels, Furnace REPORTS ON MINING PROPERTIES.
Products, Waters, ete. Mines and Mining Pro- R Office, Room 83.
perties examined and valued. CALGARY, ALTA.
JOHN ASHWORTH J. H. CHEWETT, B.A. Sec. CHAS. BRENT
CONSULTING MINING ENGINEER (Honor Graduate i Applied Science, Toronto University) . ’
Of the firm of Asso. Men. Can. Sec. C.E. MINING ENGINEER AND METALLURGIST
ASHWORTH & MORRIS MINING ENGINEER Rat Portage, Ont.
Civil and Mining Surveyors and i R Devel
i . . ts. . . .
Engineers Valuers. Consvltation eports evelopment 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. Plants.
JOHN MCcAREE, B.A. Se. DeMOREST & SILVESTER
J. C. GWILLIM, B.sc . MINING CIVIL, AND MINING ENGINEERS.
. . ’ . . v
ENGINEER ONTARIO LAND SURVEYORS.
MINING
ENGINEER _— Surveys. Reports.  Development.  Installation.
e Ontario and Dominion Land Surveyor. « N »
Cable address, *“ DEMORSIL, SUDBURY,
NELSON, B.C. Codes, Lieber’s and Bedford McNeil’s.
I 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. Development, DREDGING MaciiNERry. PLANT FOR PuBLIC WORKS. GoLp DREDGES.
Montreal. 879 DORCIIESTER STREET, MONTREAL
CANADA.
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COMPLETE POWER EQUIPMENTS

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

sravcss THE JENCKES MACHINE €0, .

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

GREENWOOD, B.C. SHERBROOKE, Que., CANADA. HALIFAX, N.S.
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:|M. BEATTY & SONS,

Welland, Ontario.

MANUFACTURERS OF

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

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

025 BEREENINGWIRECO;
.
C

. WIRE MANUFACTURERS |
( & METAL PERFORATORS H

:0 HAMILTON
a

o
9
®e®e s MONTREAL.

Wire Screens

FOR EVERY CLASS

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

MINERS’ REQUIREMENTS,

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

Catalogues, Plans and Specifications
furnished on 1equest.

THE NORTHEY (0.,

Pumps for Mine Wor

Triplex Power
Pump .

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

Limited, Toronto, Ont,




20th YEAR OF PUBLICATION.

Esfablished 1862

el

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

B. T. A. BELL, Edit§t and Proprietor.

Secretary, Canadian Mining Institute, ete.

Published Monthly.

, Ott 3
OFFICES {{iter, Buljding Dteveni.

VOL. XXI., No. g.

SEPTEMBER, 1g02.

VOL. XXI., No. g.

An English Expert on some Canadian Gold Mines.

The second edition of Mr. J. H. Curle’s “ Gold Mines of the
World " differs from the first chiefly in its enlargement, so as to in-
clude the author’s investigations into the mines of Victoria, New South
Wales, Tasmania, and the North American Continent; the first edition
dealt only with South Africa, West Australia, Queensland, New
Zealand, British Columbia and India. The title which Mr. Curle has
adopted is most comprehensive, and as the author's travels are ex-
tended doubtless future editions will justify the title; as it is, over
three-fourths of the world’s production of gold comes from the
countries which this book endeavors to cover; the attempt is ambi-
tious and the results as shown in the present volume are auspicious.

The value of Mr. Curle’s book unquestionably is for investors in
mines in South Africa and Australasia, as is evidenced when we state
that 43 p.c. of the total number of mines indexed are in Australasia
and 46 p.c. in South Africa, nevertheless, the author’s honesty and
sincerity, and his novel method of criticism, make the book valuable
to an investor in any gold mine. He deals with mining from the
financial, and not from the technical expert point of view but his
sharp and trenchant criticisms of mining methods, and of methods of
flotation and organization as practised in England, make his pages
most instructive reading. Our regret is that Mr. Curle did not have
at hand a complete fyle of Canadian papers for the last five years;
with such a source of information he could doubtless have given many
trenchant criticisins and memorable phrases concerning the phase of
lunacy wich Canadian citizens exhibited during that period.

Our space forbids a summary of Mr. Curle’s views concerning
foreign gold fields, although we advise such of our readers as have in-
vestments in foreign mines to obtain a copy of his book and to study
it. His personal knowledge of the South African fields lends weight
to his predictions concerning their future ; while he is not an enthusiast
on Rhodesia he is decidedly optimistic concerning the Transvaal, and
predicts an annual yield for that field, for many years to come, of
$125,000,000. He believes that Western Australia will increase its
production, but that the older colonies will remain practically station-
ary in their output ; the West African fields he declines to judge, be-
licving that they will require five years development before a sound
opinion can be given; as to India no increase is looked for, Favor-
able words are spoken regardlng the United States and Alaska, but of
Canada he has little that is good to say, and expresses the belief that
the Yukon production has reached and passed its high water mark,

The interest in Mr. Curle’s book for REviEw readers is confined

to some thirty-five pages of his text in which he writes concerning the
Yukon, British Columbia and Ontario ; Nova Scotia is given ten lines
and no opinion nor criticism is expressed. He considers that British
Columbia must be regarded as the backbone of vein gold mining in
Canada, and truly says that the mines there have been disappointing,
“ Prospecting and development work has not opened up the new
mines which the appearance of the country justified one in expecting.
This country, too, is badly handicapped in England because of the
many worthless mines, of all sorts, which have been floated there.”
¢ British Columbia as a mining country has been much written about
by mining men and theorized over by geologists ;. ... .. and the net
result of it all, so far, is almost complete failure. English capital up
to the present has been largely used to exploit the country, but English
investors are now so disgusted with the dozens of valueless mines
foisted on them that this vital source of income is almost dried up.”
Apropos of this statement, we might say that fully as much American
as English capital, and twice as much Canadian as English capital,
has been used ““to exploit” the country. That very meagre results
for the amount of money expended have been obtained is too patent
to be controverted, and the REeviEw's pages have told its readers,
during the last half dozen years, many of the reasons why. Mr. Curle
truly says that, if one deducts from the total gold production of the
Province the individual yields of the Le Roi, War Eagle, Ymir, and
Consolidate:. Cariboo Companies, that “ there is no yield from any
other gold mine worth noticing.” The author shows great considera-
tion for the feelings of his Canadian readers in suggesting that perhaps
the reason that so few gold reefs have been discovered, up to the pre-
sent time, is the fact that coal, silver, lead and copper have been found
in such large and easily worked deposits that attention has not been
directed especially to gold reefs, “ But, whatever the reason is, both
the yield of gold and the failure to discover new gold mines is disap-
pointing. .. ... The outlook for an increased gold yield commensurate
with the country’s great mineral area is not good.”

He thinks the Atlin gold field is going to be a payable one, but
that it will be profitable to companies and syndicates with large
capital rather than to individuals; and we note the following phrase—
“ In a country like Canada, where litigation is made a specialty ’—as
indicative of one foreigner’s opinion of British Columbia laws. He
also has a few words of criticism for the Consolidated Cariboo Co.—
“ Here is, theoretically, the finest hyrdraulic mine in the world. . . . For
the future the mine is evidently at the mercy of the water supply,”—
with which statement the shareholders, unfortunately, have been only
too familiar for some years.

IS
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The Review is glad to quote the following paragraph from Mr.
Curle—* Rossland gives me the impression of having been one of the
worst handled gold fields I have ever seen, and a monument to the
greatest evils with which mining has to deal.” We commend Mr.,
Curle's criticism of this district to all of our readers. Summarized, he
says that at the first, the richest ore being picked out and treated,
outsiders were given the idea that the mines were unusually rich; in
consequence prices went far above values. \When the ore got to be low
grade big outlays were called for which the majority of the share-
holders, having already lost money on their shares, did not provide.
Some of the mines went wrohg in depth, “ On the head of this came
the London middlemen, floating unproved claims into big companies,
bribing newspapers, and vitiating public opinion generally.” The
costs of working are fairly summarized as having been cut down {rom
$13 (all charges included) to $¢g in the most favorable case, viz, the
Le Roi. Mr. Curle considers that the future of Rossland depends
upon the Le Roi, Le Roi No. 2, War Eagle, Centre Star, Rossland
Great Western, Kootenay and Iron Mask, of these the Le Roi is the
best. Mr. Curle considers the Rossland lodes to be “ Replacement
veins, not fissures, and their continuance to a great depth can not be
taken for granted.” ¢They are capricious in the extreme both in
size and values, and can never be assumed to exist one foot beyond
where they are exposed” The Le Roi No. 2 is criticized and the
final summary is in these words— There is too little ore in sight to
place any definite value on the shares.” The Rossland Great Western
is described as a property ** ‘That should not have been floated. ‘The
position of the company is not a hopeless one, but it is a bad one.”
The Kootenay is dismissed with the words * It is even a worse flota-
tion than the Rossland Great Western.”

Of the management of the War Eagle a good word is said, but
nothing good is said of its reserves; as to the Centre Star, it # Should
have done well...... but the payable ore extended only a little way
into the claim and, worse still, it dipped rapidly into Le Roi leaving a
big unpayable mass of ore in its place.” The Velvet, Portland, Dun-
can, Granite, Poorman, Fern, Dundee, Porto Rico and Athabasca are
dismissed with few words, but a word of caution is uttered respecting
the Ymir which circumstances, occurring since the book was written,
have shown to be wise. Mr. Curle insists that the profits for a year
or two should be put into development, so as to give eight or ten
years reserves in sight, and fears that some day the ¥Ymir may come 10
an end in depih.

Passing to Ontario the first phrase met with is, ¢ Ontario as a gold
producer is so far a failure. Quite a number of places are known in
this great territory where gold is found, and no end of official literature
on the subject is turned out; but as for mines showing any signs of
permanence—ithey simply do not exist; and the shares of those
already floated are nearly all worthless.” He alludes in detail to the
tiree most prominent mines of the Lake of the Woods, the Regina,
the Mikado, and the Sultana. In regard to the Regina we may sup.
plement Mr. Curle’s remarks by saying that it has been reconstructed
into the Black Eagle, it has had over $100,000 spent upon it in twelve
months time, and it is yet in need of more reconstruction, and of sound
management. The Mikado's future Mr. Curle calls * doubtful”; for
the benefit of our readers we say that the mine has been closed. The
Sultana floated in London in 1899 on a capital of ;{275,000 sig,,
failed to discharge a mortgage of {10,000 held by a Canadian bank,
and now finds itself (August, 1902) in the position of owing $g,000
besides the mortgage, and with no visible assets. The remarks made
by Mr. Curle regarding these mines have, unfortunately for Ontario,
proved only too true and are a strong endorsement of the views with
which our readers are familiar, through these pages.

Mr. Curle gives a very just and reasonable account both of the
methods and the costs of getting into the Yukon, but we can not say
that his strictures on the \Vhite Pass and Yukon Railway Company are
deserved ; we think he has failed to take into account all the circum.
stauces which attended the inception and execution of this enterpriw,
and the justuess of the tolls which the company exacted.

We councede to this book the very great merit of having been
written with the intention of giving the facts with absolute impartiality,
In some cases of which we have particular and special knowledge we
may disagree with his conclusions, but judging his book from the Can.
adian chapter we must cr‘edit Mr. Curle with having written very valu.
able and honest information for the mining investor.

Mine Timbering by the Square Set System at Rosslang,
B.C.

By BurNARD MacDoNaLp, M.E., Rossland.

In mining operations, when the ore extracled exceeds a width of
12 or 15 feet, it has been found that the cheapest and only effective
method of timbering is by the square set system.

The system may be generally described as a rectangular skeleton
framework of timbers, extending from wall to wall of the veinasen
hausted, the different members of which are so framed as to stiffen and
suppoit each other, and equalize and distribute local strains after the
manner ol a truss.

HISTORICAL.

The square set system of timbering was invented by Philip
Deidesheimer, while Superintendent of the Ophir Mine, on the Com
stock Lode, in 186o. \

In Monograph 1V. of the United States Geological Survey,
“Comstock Mining and Miners” the following reference is made,
which will be found interesiing under this heading :

“At the filty foot level (of the Ophir Mine) the vein of black
sulphurets was only three or four feet thick, and could readily be e
tracted through a drift along its line, propping up the walls and roof,
when necessary, by simple uprights and caps. As the ledge des
cended, the sulphuret vein grew broader, until at a depth of 175 feetit
was 05 feet in width, and the miners were at a loss how to proceed,
for the ore was so soft and crumbling that pillars could not be leftte
support the roof.  They ¢pliced timber together to hold up the caving
ground, but these jointed props were too weak and illy supported to
stand the pressure upon them, and were constantly broken and thrown
out of place. The dilemma was a curious one.  Surrounded by riches,
they were unable 10 carry them off.

“The company was at a loss what to do, but finally secured the
services of Phillip Deidesheimer, of Georgetown, California, who
visited and inspected the treasure lined stopes of the Ophir.”

During Mr. Deidesheimer’s engagemient at the Ophir, all the
principles of square set timbering were evolved under his immediate
supervision, and the wide and rich ore-bodies occurring in that mine
were successfully extracted without the loss of ore or injury from
caving by the use of this system. The system was then used in all the
mines on the Comstock Lode, and subsequently, in all metalliferous
mines clsewhere where the ore bodies exceed a width of 13 fect, the
estreme width that is practical to timber by stulling.

The ‘**square set” has underwent numerous modifications of
detail in dimensions and the framing of its members in the various
camps where it has been since used, owing mainly to local conditions
the dip of the vein and the character of the ore bodies and the enclos-
ing rock.

VEIN CHARACTERISTICS AT ROSSLAND.
In the Rossland mines, the ore deposits have widths ranging up
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to 100 feet or more, and lengths of several hundred feet along the
wins.  The veins are sheer zone fissures, the vein-filling consisting of
country rock, which is now found, replaced, and cemented to various
degrees of completeness by auriferous pyrrhotite and chalcopyrite.

The ore and the enclosing rock may be designated as extremely
pard, and the veins dip at angles of about 70°. These conditions
ficilitate and simplify timbering, without, however, doing away with
Ws necessity. )

PRELIMINARY WORK.

In stoping out these deposits, the work is begun at the level
drives or drifts run in the vein, and continued upwards in steps or
stopes.

The first work in opening up an ore shoot or deposit preparatory
10 extraction, consists of running drives or drifts through it from the
ievel stations at the shaft, which are generally cut at distances of from
100 to 200 feet in depth below each other.  Such drives may happen
| 0 be run along either wall of the vein, or, through the vein at any
point or distance (usually varying) from cither wall.

These drives are considered as random bores, made longitudinally
thirough the vein to determine, in a general way, its course or strike,
and the behaviour and characteristics of the ore shoot. ‘They serve,
besides, as preliminary thoroughfares for the traftic, drainage, and

ventilation necessary for the preparatory work of stoping, to be here- .

after described.

As generally run, the drives have widths of about six feet, and
heights of about cight feet, and require no timbering, owing to their
comparatively small size and the hardness of the vein rock.

When it is decided to begin stoping on any new level, the first
work done is to excavate the ore along the drives from wall to wall of
i e vein, making the excavation of sufficient height to receive the *siil
foor set of timbers, as the first series of square sets on the level is
alled, and to leave a space of two or three fec. over the set. ‘This
space serves to provide room for blocking and wedging the timbers to
place, and to receive a layer of old timbers, which act as a cushion in
preventing the possible breaking of the timbers by the masses of rock
that must be blasted down on them, as the work of stoping out the
ore above proceeds.

SILL. FLLOOR CONSTRUCTION,

The sill floor is a framework, made of 10in. X 10in. sawn timbers,
bid down on the working level in the ore body. They serve as the
sills or foundation timbers on which the square sets are to be erected.
It is, therefore, the first, as well as the most important part of the
square set system of timbering.

Fig I, plate 1, shows the »ill floor as laid down and ready to
receive the *sill floor set” of timbers. The members of the sill floor
consist of three pieces: the stringer, or long sill ; the spreader, or
‘These members, when
repeatedly laid in duplicate, will make up a sill floor to auny extent
iequired by the size of the deposit.

The dimensions and details of the framing of these members are
also shown on the plate.

The long sill measures 15 feet over all, and is framed from a t6
foot timber, which allows six inches to be cut from cither end to square
the piece and remove sun-cracks.

‘The short sill, as framed, measures 5 feet 4 inches in length, over
all, three of which may be cut from a 16 foot timber, if it overmeasures
afew inches, as it generally does, and the ends are sound.

The butt sill or brace is framed of varying lengths to suit the
existing space, which generally varies owing to local bulgings or con-
tactions of the vein. It is framed on one end exactly like the short
sill, whiie the other is cut squarc or bevelled to fit or butt against the
wallrock, from which it is wedged tightly to place against the long sills.

A Jescription of the method of framing the sill floor set of timbers
is not needed, as it will be fully comprehended by a glance at the
figures on the plate.

In laying the sill floor, the long sills are set ends abutting flush
against cach other, and as nearly as, possible parallel with the general
strike of the vein, ignoring any local bulging of the walls.

The first sill is 1aid close and approximately parallel to the foot wall,
in which positienitislevelledand held by blacking or butt braces; theother
long sills are laid paralleling this one at proper distances apart, that is,
5 ft. 4 in. between centres.  “T'he cross sills fit on top of these, lying
level with them, the ends being halved in framing to rest into similar
halvings in the long sills, and to abutt flush against each other and ex-
tend endwise from wall to wall of the vein.

When the long sills reach as near the hanging wall of the vein as
desirable, they are braced from it by the butt spreaders or by blocking,
wedged tightly to bring all the members into proper position. The
philosophy of this design of the sill loor is as follows :—

The long sill is made 15 feet in length, so as to better sustain the
superstructure of square sets erected on it when the ore upon which it
rests comes to be stoped away. For instance, when the ore is being
blasted from under the sill floor by the work of stoping coming from the
level below, and the blasting tearsawaya portion of the ore upon which
the sill floor rests, making an opening as it generally does, of, say, 8x 8
feet, the long sills would over-reach such opening, and one or both ends
would rest on the solid rock beyond. Nor would the short sills drop
away through such opening, owing to the fact that they rest on the top
of the long sills, as previously described and shown on the plate.

Through the opening thur made in the ore, the portion of the sill
floor exposed would be supported by posts set on the timber sets in the
stope below.  ‘Thus the long sill operates 1o allow the work of stoping
out the ore upon which the sill floor rests to besafely conducted if such
portions of the sill floor as become exposed as the work proceeds are
properly supported by posts from the timber-work underneath.

TIMBERS AND METHODS USED AFTER SILL FLOOR 1S LAID.

The first tier of square setserected on the sill floor is known as the
“sill floor sets.” The assemblage of the framed timbers into square
sets then proceeds upwards, by floors, set over set, vertically, pars passu
as the work of stoping exhausts the vein. The timber structure over
any level is referred to in subdivisions as the “sill floor sets,” ¢ first
floor sets,” ““ second floor sets,” and so on until it reaches the level above
and catches up and supports the sill floor on that level.

This method of reference to the timbering as it advances, carries
withi it the data for a general calculation of the portion of the vein
exhausted over a level as each set of timbers in place indicates that g
feet vertically and 53 feet horizontally of the vein is exbausted, 9 feet
being the bare height and 514 feet the width of space required for a set
of timbers. And each square set in place indicates that 24 tons of vein
matter have been extracted.

Aside {rom the sill floor, all the timbers employed in the square
set system, except the planks for floorings and chutes, are framed from
round logs. These logs are preferably of red fir, it being the strongest
native timber, but pine, spruce and tamarac may be used. When cut
in the woods, the logs are pecled and allowed to season for a period of
from six to twelve months, during which time they lose about one-third
of their green weight, which is a very important advantage in subsequent
handling. In diameter, they range from 12 to 20 inches, but generally
average about 16 inches, and are sawn in lengths of 16 feet 6 inches.

The logs may be framed by hand or with machine saws into the
various members of the square set, as follows, viz.: Posts, caps, girts or
Lraces, and butt caps. Like the members of the sill floor, these mem-
bers may be duplicated to any extent required by the size of the excava-
tion to be timbered.
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‘The posts as framed are 8 feet 2 inches over all; the caps are §
feet 4 inches, and the girts or braces are 5 feet ; the butt caps, like the
butt spreaders on the sill floor, are cut in varying lengths to suit such
spaces as may exist.

‘I'he details of framing the logs into members of the square set are
plainly shoxn in figures on Plate I, and need no further description.
‘The philosophy of this method of framing the timbers is that the cap
picces of the various sets form continuous stringers of timbers running
horizontally from wall to wall of the vein, no matter what this distance
may be.  Such stringers offer the end grain or greatest strength of the
timbers to the walls, from which the greatest strains are generated.
The posts and girts rigidly support the stringers thus formed of the
several cap pieces in true horizontal position, bearing on the joints from
right angled directions, while the cap pieces and the girts support the
posts in true vertical position,

The whole framework forms a strong ngd structure capable of
indefinite extension upwards and longnudinally as stoping proceeds,
allowing at the same time for any expansion and contraction in width
to suit such irregular widths of the vein as may occur.

Besides the functions of the various members of the square se,
system 10 support cach other in the manner described, ihat of the cap
picces is to receive divectly and sustain the strams coming from the
walls of the exhausted deposit, while that of the posts is to support the
vertical weight coming from the undercut ore deposit and the broken
ore lying on the floors, but strains coming from any direction are dis-
tributed over all the members of the set.

The system possesses, to a considerable degree, the qualities of a
truss, and makes it possible to extract all the ore of any deposit and
cffectually secure the enclosing walls from caving in.  When the frame-
work comprising the scts is erected, a floor, consisting of 3-inch plank,
is spiked down on the caps of cach floor set. “[hese are the working
floors on which the miners operate the machine driils, in the method
shown in Fig. 5. When the orc is dislodged from the vein by blasting,
it falls on these floors, where the waste or second class ore m:y be
sorted out from the shipping ore.  The shipping ore is shovelled into
chutes which are built ot 4-inch plank spiked to the timber framework
and carried upwards with the square sets, as shown in the plate. The

:cond ~lass ore or waste sorted out, may be stored temporarily or per-
manently in the framework of the timbering from © ™ ince it may be
drawn off at any time through chutes, should removal elsewhere he
desired.

Figs. 4 and 3 are ideal cross and longitudinal sections illustrating
the method of 1imbering and the work of stoping as it is carricd on
between the levels.  Fig. 4 is a cross-section through the line A-B on
Fig. 5. which in turn represents the longitudinal section through the
line C-D on Fig. 4. On Fig. 4, the original position of the icvel drive
in the vein is assumed as shown at the point X, This drive, as already
stated, furnishes the point from which the excavation of the vein matter
for the sill flogr is commenced.

‘T'he step method of excavating the ore is shown in Fig. 5, where
stoping is proceeding in double-headed steps, each step excavating the
ore from wall to wall and having a vertical height of g feet i the clear.
which allows of the crection of onc floor of timber sets, which in turn
provides the scaflolding from which the miners may attack the orcabove.

In stoping out the ore on any level, the ordinary method is to keep
the sill floor at least 30 fee. in advance of the first floor, and it about 30
feet in zdvance of the second, and so on, as is shown in Fig. 5. One
machine.drill, or generally two, in case the vein is wide, arc assigned to
work the two opposite headings of any floor, gomg in opposhe direc-
tions, working on cach heading alicraately.  \When one face is drilled
and blasted, the machine-drills are changed to the opposite face, and
the shovellers pass the broken rock into the chutes, or sort it, if sorting

- - - - - -

is required. When the ore broken is thus removed from the face the
timber gang erects another unit of timber there, and the stope is again
in readiness for the machine drills, which have by this time finished
diilling on the opposite face.

Geunerally the step method of stoping proceeds in opposite Wi
tions from a raise, run through the ore body between the levels, as |
shown in Fig. 4. T'he framed timbers are delivered in the stope by
dropping them down through this raise or hoisting them from the lew
Sometimes the framed endsof the timbers are injured by dropping them |
through the® raise, but as a rule no material injury is done to them, '
while the time gained by this method is a very important factor 1
cheapening the cost of timbering, compared with hoisting piece by piece
from the sill floors underneath.

PER TONNAGL COST OF SQUARE SET TIMBERING.

After the sill floor is laid and the framework started, a square sat
which is made up of one post, one cap and the brace, consumes 15 .« §
6 inches running feet of logs.

The logs peeled and seasoned cut measuring 16 feet 6 inches covt :
$1.20 cach delivered fo.b. the cars at the works, or about 8 cents jxr
running foot. Therefore, the 18 feet 6 inches required for the setwould §
cost $1.48, or say $t1.30 unloaded in the framing shed, provided the |
logs are not cut to waste in framing, which may be avoided with a liwk

- care and foresight.

The cost of framing the picces comprising the set would be about
$0.553, when framed by hand labor, carpenters being paid $3.50 jxr §
day of ninc hours. :

COST DATA PER SQUARE SET, HAND FRAMED.

M terial.—A log, measuring 16 ft. 6in., costing $1.20, cuts into two ':
posts, or three caps, or three braces ; therefore :

Material in one post Costs....iiiienennnnn, teceese... %0 65.0
*“cap ¢ ... Ceeeeeens B, 0 43.0

" B 2 £ T terecesaes 0 43.0
Total cost ¢f material in one set i3, say.....cc0vvanen $1 50.0

Zador.—One carpenter (wages £3.50) frames per day :

About 21 posts, costing each ...... eeeeeeareeans veee $016.7
Ahout 21 braces, M ieeeerssnnen teeeeennan 0 16.7
About 16 caps, . Ceerieiieieea, ceveeens o 21.9
Total cost for framing...c..ocunnnen.. Cecerecase on fo 55.3
Total cost of labor and material in set ... ... ceeeee. .. §205.3

‘The details of cost of the individual embers of the set framed on the
surface, ready to o into the mine are therefore as follows :—

1 post costs, fer,.. { ﬂf‘ég;’al'“” Sg ?gf; 2 fo S1.7
1 cap costs, for ... ?”:J::i“] """" g g?g : fo 64.9
1 brace costs, for.. 3 %f:“)gf"l eseeae 2‘32"7’ g fo 53.5
Making the total cost....oeuveea.... terreeean veeee  $2 05.3

The costs next attaching to the square set, or unit, of this method
of timbering are:

Lowering iuto the mine.............. . eeeee approximately fo 10
Delivering to place required......... . o o 10
Iabor in crecting.......... teeseccreecesronnan o 1 50
Incidemtal matcml such as blocks, \\'cd;,cs
tools, nails...T . . 0 10
Cost of sill floor, averaged over 11 sets Lctwccn
levels 100 ft.apast cieiienennnenivinnas o Q18
fr o8

Thesc costs last above given may vary greatly, being increaced
or decreased with the completeness of the facilities for handling the
framed timbers, the cost of the scverml items as stated may vary
accordingly from timie to time, but the total will be about the average
cost, and will closcly approximate that of carcfully supervised of er
tious. “Therefore, from the foregoing it will be scen that the costof
the square sct placed in the mine will come down, as follows :
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Total Cost of Labor and Material, as above.............. $2 05.3
Labor and material when set is in place asabove, ........ 1 g5.0
Total cost say........... i eereetiiieeiiiaaean, . §4 c0.0

When framed by machine saws, the cost of framing a square set
does not exceed 3o cents, including the cost of power, as against
55 cents by hand, a difference of 25¢. per sett.  Therefore, if the
framing is done by machinery, the cost of a set in place would be $3.75
as against $y.00 as shown above when the framing is done by hand
work.

The per tonnage cost for timbering by this methcu works out as
follows :—The average space to be excavated for each set square is 5.3
feet wide by 3 feet long, by g fect in height, or 240 cubic feet. The
Ressland ores, bLeing heavily impregnated with iron and copper
mrites, yield a ton of 2000 pounds for each 1o cubic feet of ore in
shee 5 therefore, from the 240 cubic feet of vein required to be ex.
cavated for a set of timbers, the yield will be 24 tons.  If the timbers
were framed by hand the cost of timbering, so far as described, would
bz about $o.17 per ton; if by machinery, $9.15.6, a difference of
$o.01.4 per ton in favor of the machine-framed sets.

In addition to the costs above tabulated, there still remain the
costs of the chutes, floors, ladders, and railings, necessary for the con-
venience and satety of the miners and the passage of ore and supplies.
These require, on an average, about 100 fect of lumber, hoard
measure, per square set, which, at $r1.00 per 1000 feet, would add for
the lumber $1.10, and for placing it, say $o.10, or a total of $1.20
tocach square sett, which would then cost, in the case of hand-framing,
3520, or a total cost of $o0.21.6 per ton of crude ore; and in
the case of machine-framing, $4.93, or a total cost of $o0.20.6 per ton
of crude ore.

INCIDENTAL COSTS.

The cost of timbering, per ton of ore shipped, would be greater
than the figures given above in proportion to the quantity of waste or
second-class ore that would be sorted out from the crude ore extracted.

In the Rossland mines about 20 per cent. of the ore mined is
sorted out and goes to the second-class ore dump to await profitable
treatment, expected to come in the future.  Deducting 20 per cent. of
the twenty-four tons of crude ore in a square set, there would remain
19.20 tons as the shipping ore, against whicl the total costs of the
square set as above, $3.20 or $4.95 as the case might be, would have
1o be charged. This would mise the per tonnage costs on the ore
shipped to about $o.27 and $o.26 respectively.

Where there is a reasonable expectation that the second-class ore
will eventually pay a profit after suitable treatment, it would be only
fair to charge a pro rated cost of the timbering to it, and the cost
wauld then remain $0.20.6 and $o.21.6 per ton as above.

In cases where, on account of bad ground, angle bracing, hulk.
heading, or cribbing and filling would be required, the per tonnage cost
would be still further increased, but 1o a comparatively small extent.

LIMITATIONS OF THE SQUARE SET.

The limit of the capacity of the square set system as already des-
erived without any reinforcing devices to withstand the pressure that
may be exerted on it by the enclosing walls of an orc body when that

¢ body is extracied, may be reached.

This limit depends on the nature of the walls enclosing the
deposit, and the extent of the excavation.  If the wall rocks are solid
and do not sweil on exposure to the air and dip at a high angle, the
orc body may be extracied between levels, say, 100 feet apart and for
a bngth of 200 or 300 feet along the vein, and the pressure likely to be
exerted by the walls will be sustained by the skeleton square set with.
out re'nforcement of any kind.

11, however, the vein dips at a low angle, and the wall rocks are
decomposed, or of a talcase or serpentine character and disposed to

swell, the pressure that might be exerted on the timbers, when even a
comparatively small excavation of the ore body has been made, may
cause them to crush, * jack knife,” or collapse, allowing the wall rocks
to cave inand close up the stope.  When the members of the square
set become squeezed out of the truly right-angled position which they
should occupy, their capacity to resist wall pressure or strains from any
direction is practically #i/.

When, owing to wall pressure or imperfect erection of the sets,
Jack knifing ” of the square sets results, the cave-in, which sooner or
later will follow, with disastrous consequences, may be prevented by
cither bulk-heading, cribbing, or filling the skeleton framework of the
timbers.

‘The cost of the foregoing methods of reinforcement, which are the
ounly pmcﬁcal ones that can be successfully used in bad ground, can-
not be given with any general degree of accuracy, as that is so much
affected by the local conditions in each case.

A general idea of what the cost is likely to be may be gleaned
from the description following :—

REINFORCEMENT METHODS.

Angle-bracing.—1f, after the square sets ate properly crected in
place, the members manifest an inclination to swing ovt of the right.
angled positions they originally occupied to cach other, this tendency
may be arrested and prevented by a system of angle-bracing.  T'his con-
sists of placing diagonal braces made of round or square timber on the sill
floor and against the foot of the posts, and leaning the heads so they
will fit snugly against the top of the posts underneath the caps or girts,
as the case may be, of the next adjacent set. The head of this
diagonal brace should lean in the direction from which the pressure
comes. This method is illustrated in Figure 8.

Cribbing.—\When the square sets manifest a stronger ten-ency to
swing than in the case referred to, the collapse threatened may be pre-
vented by crib-work. This consists of crossing alternate Iayers of
round or square timbers of any convenient size between the posts of
the sets until the space between the sill and cap is filled, as shown in
Fig. 9. This crib-work may extend from wall to wall through two or
more tows of sets if required, and the spaces between the sets 1hus
cribbed may e filled with waste rock, but this is called ** Filling,” and
will be referred to under that heading below.

Bulkheading.—This method of reinforcement counsists of placing
timbers closely together in much the same way as the crib-work above
referred to, and wedging them tightly between cap and sill.

Filling.—This method consists of filling the spaces between the
members of the square set with any material such as waste rock, carth,
orsand. \When the filling is donc it is retained within proper bounds,
and the necessary passageways are kept open through the timbers by
building crib-work around them as described.

Waste rock for filling purposes is gencrally sccured from the
development or dead-work that is being prosecuted in other sections of
the mine, but where a large quantity is required, it is often found
necessary to mine it specially for that purpose, or draw it from the
waste dumps on the surface.  About eight cubic yards of mateniai s
required to fill the vacant space of the frame of a square set, and the
cost of such filling will be the cost of obtaining and placing such
material, together with the crib work required to retain it within proper
bounds.

GENERAL REMARKS.

The square set system of umbering is used successfully and ex-
<lusively in all mines where large deposits of mcetaliferous ores accur.

\Where favorable conditions, such as rilway transportation and a
modcrate supply of timber exist, it is comparatively cheap. 1f carc is
taken in the counstruction of this system in the ming, it ensures that all
the ore existing may be extracted without injury to the workan or the
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mine.  Round logs or sawn timbers of any dimension, ranging from
S inches upwards, may be used, but the sizes are governed by the
cconomic conditions and mining requirements.

In the mines of Rossland, the 1ound logs or timbers used for the
square sets cost $1.20 for each log 16 5 feet in length £o b, the {raming
shed at the mine.  ‘These logs are cut in the State of Washington, and
delivered over the Spokane Falls & Northern railway on flat cars, over
distances ranging from 435 to 75 miles, each flat-car being loaded on an
average with 6o logs.  ‘I'he unloading at the framing shed is done in a
few minutes by cutting off the retaining standards on the flat cars, and
allowing the logs to roll off on the storage platform

Ct course, where wagon transportation is required from the rail-
way terminus, the expense will be correspondingly increased

In every mining camp there will be miore or less variation in the
method of framing, and in the cost of the square sets in place, also in
the tonnage of ore to he extracted from the space occupied by each
square set.

Where the dip of the vein is at a flat angle or the walls are bad,
shorter posts than those described herein will probably be more
advantazeous : the more vertical the dip of the ore deposit, the longer
the posts may be, and e versa.

Where sawn lumber is comparatively cheap, three-inch plank is

-preferable to lagging poles for floots. on account of the better floor it
offers for shovelling, and the fact that it may be removed and re-used.

Safety Lamps and Colliery Explosions.
( Discussion of the paper by Mr. James Askivorth.)

By Mr. WiLLiay BLAKEMORE, Montreal,

‘Fhere can be no doubt that the subject of safety lamps is of the
greatest impertance i connection with coal mining; possibly of
areater importance than the regulation of blasting, with which it divides
the attention aud interest of mining men.

‘The result of thirty years’ experience, during which time I have
tested every safety lamp which has been put on the market, leads me to
the conclusion that the best result which can he obtained is only a
certain percentage of safety, and of the lamps which approximate the
closest to this standard 1 would specify the improved Hepplewhite
Gray for testing processes, and the Musseler.  The former will, in my
judgment, detect the presence of o smaller percentage of fire damp in
the air than any other lamp,; certainly than any other oil and wick
lamp : and as long as this is the method of illumination 1 do not sce
how it is possible to construct a lamp mechanically more perfect than
this. The fact that the only inlet is by way of the vertical tubes which
admit air and gas at the top of the lamp and deliver them dircct 1o the
flame scems 1o me to give the maximum cfficiency in this particular.
1 commenced to usc the Hepplewhite Gray for testing purpases when
it was first invented, and had have continued its use cver since : the
only objection which has developed with experience is its liability to
become extinguished by a sudden jerk. but this is a defect which it has
in cammon with the best lamps, and can hardly he considered an
clement of danger. 1 have always found the fingerholes and slides
upon the tles of great value for testing purposes, and the proper
maznipulation of these rendess the lamp as sensitive as can reasanabiy
be expected for practical purposcs.

With reference to the Mueseler, this lamp, when honnetted, is as
cfficient and safe as any lamp with which T am acquainted for ordinary
working purposcs, and if used in combination with the more delicate
lamp above referred to, furnishes a combination which 1 think mcets
the requircments of the case.

1 am aware that the Wolf lamp is Iargely used in Pennsylvania and

is growing in favor, it is a good lamp, but pussesses one drawbamk
which 1 consider fatal to all lamps of this class, viz, that it buan
benzoline oil.  “The presence of a volatile oil in connection witua
safety lamp is an added source of danger and will not long be toleraed
in mines. T agree with Mr, Ashworth’s remarks that the safety v a
lamyp is dependent, not upon urdinary cunditions prevalent in a nune,
but upon its ability to resist eaceptivnal conditions which may ve
instantancously produced, and this point must never be lost sight of,
because the exceptionally dangerous condition may be produced at any
moment and without the slightest warning. This is why all sun
lamps as the Clant y must be_resolutely condemned, because althvugn
they may be perfecu, safe under the normal conditions prevailing mna
mine they become wesafe and highly dangerous in the presence ol a
sudden outburst of gas, an acceleration in the velocity of the .ur
current, or the presence of a large quantity of coal dust.

As reference has been made in Mr. Ashworth’s paper to the
Feenie explosion I may be permitted to say that in my judgment the
preponderance of the evidence adduced at the inquest pointed 1o he
Clanny lamp as the undoubted origin of the explosion.  This lamp was
being used in immediate proximity to a feeder of gas, and at a peant
where, according to the evidence of the chief mine superintendem,
the velocity of the air current was ten feet a second, After the en
plosion a lamp was found within a few feet of this feeder completely
shattered, and although of course there can be no direct evidence an
the point, the conjunction of all the clements necessary 10 produce an
explosion rendered the matter one of easy natural deduction, especially
as it was proven that the air was heavily chaiged with dry coal dust a1
this point.  The behaviour of different lamps i 2 mixture of coal dust
and air will undoubtedly form a subject for careful investigation. as
hitherto the experiments made with coal dust have been more or Jea
confined to testing its behaviour in the face of explosives ; it may, how
ever, be interesting to mention that in connection with the Fernie ex-
plosion one of the most cxperienced miners, Angus Fesguson, staied
that he had frequently, when carrying a bonnetted Clanay in the works
along the main haulage road where there was heavy coal dust but no
gas, found the coal dust accumulate upon the lamp, and on shaking it
slightly to get rid of the same a dull red flame would flll the lamp.
‘The aiext question to solve would be—at what point this flame would
connect with the outside of the lamip, and this is undoubiedly one of
the problems of the times in connection with diy and dusty mines,
because tie conditions referred to prevail in so many.

My concluding remark must be an endorsation of Prof. Galloway's
ohscrvation in his report on the explosion at the Universal Colliery,
viz.: that recent occurrences lead to the irresistible conclusion that
coal dust is relatively more dangerous in a mine than fire damp.

By Mi. W. D. L. Haroig, Lathbridyge, Alta.

During many years practical expericnce in bituminous coal mine,
both in Amcerica and Europe, I have paid much atiention to modes of
working and the dangerous clements that enter into the practice of o
mining. I have found in nearly all, if not cevery onc of the superier
coking coals, which lic comparatively flat and not much faulted, whetiar
marsh gas he preseat or not that the dust has a more or less maiked
“ greasy feel,” indicating that in addition to the <arbon there must 1«
some of the heavy hydro-carbons of the paratfin serics presemt w e
volatile matter.  When such a scam gives off fire-damp the damp s
very likely to be *sharp,” indicating that hydrogen, as well as the
heavy hydro-carbons, is likely a constituent of the fire-damp.

Undcer these conditions, which, 1 think, frum pcrsonal exanuaa-
tion, hold good at Femiie, B.C,, the inflammable point of the explosive
gas given off is very much lower than that of ordinary fire-damy.
Under such conditions the cxplosive point is rcached with a less per-
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centage of gas, and of course the quantity of the gas to give the maxi-
mum explosive force will also be much less in the explosive miature,
If the Fernie coal dust carries a small percentage of heavy hydro-
«arhons or free hydrugen, it can be readily imagined how easily the
dust could be raised to an incandescent heat and the hydro-carbuns
ditilled in quantities large enough to cause an eaplusion of any magi-
wle, if plenty of coal dust has been depusited in the mine, having its
initial cause in the ignition of a small quantity of gas, or from many
othier causes, even if eaplosive gases were not present in such quan-
iities as could be detected with the ordinary, or even improved safety
famps. By improved safety lamp I do not mean those specially
designed for delicate work.

Under these circumstances it is of the utmost importance that the
smallest percentage of gas should be detected, but it 1s just of as much
mportance that all the other dangers should be known and cared for.
For years I have used the Ashworth-Hepplewhite-Gray lamp in several
forms, including Clow’s hydrogen flame, the Picter lamp without and
with Garforth’s rubber ball, and Shaw's gos-testing machine, with
singularly good results.  To the use of these appliances and a fairly
good knowledge of gases, and a good grasp of “the hydro-carbon in
coal dust” theory I attribute wy success, in over twenty years practical
experience, in avoiding accidents in some of the mast gascous, dry,
and dusty mines on this continent. In one colliery which exploded
hefore 1 took charge I had the greatest difficulty for a long time in
imtilling into the officials’ minds the great necessity of getting a com-
plete knowledge of *the hydro-carbon in conl dust” theory, but was
successful in avoiding accidents while 1 remained there.  Since then
there have been several minor explosions, and one very large one, kill-
ing over 100 men, dating not more than six months back.

I do not think that the coal dust theory should ever be lost sight
of in mines where the volatile constituents form any considerable per-
centage of the analyses.  In anthracite mining the problem is not so
dilticult ; in such scams the danger is mostly, if not altogether, marsh-
The South Wilkes—-Barre Colliery, Pennsylvania, US.A, is
perhaps the most fiery colliery in the United States, as much as three
and four per cent. of fire-damp being detected almost constantly in the
fan drift by the Shaw gas tester, but there the problem is not a partticu-
Lly difficult one, because there is no dangerous coal dust, no element
not well understood.

gas.

3y far the largest number of explosions on the American continent
take place in dry and dusty bituminous coal mines, some of which gave
off fircdamp, while in others that have exploded never a sign of fire-
damp has been scen on a safety lamp, yet the lives lost in each of these
nenes count up in hundreds.  In many of them 1 am sceptical as to
whether there was any gasgiven off. T trudged round the East wine of
the South-west Virginia Improvement Co., Pocaliontas, Va., and worked
at the coal for over six months after the explosion there, in the vain
hope that T would Le able to find something that would indicate that
In the
resence of several officials of the company and Andrew Rog, then the
cluef mine inspector for Ohio, I fired a neavy shot in a wide room
xncre the coal was mined at least five feet deep.  After such a shot a
nag tongue of red flame invariably shot out from tweanty to thinty feet,

there was somie marsh grass present, but I never saw it.

and if the coal came down, flame at white heat played around behind
th~ coal, in many cases dying out gradually, the last small flame
presenting the bluc cap. This only supported my idea of the distilla-
tion of the hydro-carbons in the coal dust. I have scen the same
prenomena in most seams of a good coking quality.  If marsh.gas be
present, forming a mechanical wixture with aur, the phenomena will be
wiensificd.

From the forcgoing remarks it will be scen that T am not one of
thase who belicve that it is necessary to have a percentage of marsh-

gas present before we can have a * coal dust explosion.”  But woe will
surely betide the manager who has buth coal dust and gas preseat of he
docs not carefully take care of buth with the most advanced knowledge
of theday. I would not think of buing in charge of any diy and dusty
mine without endeavouring todetedt eaplosive gas with the wiost in-
proved safety lamp ot uther detectur bauwn o the numng {rateray,
even if in my mind I thought there was no possibality of gas bunyg
present : one can never tell.

Even if it be admitted that gas must be present befosea * coal dust
explosion ” can take place, * the empuiry into the. Seaham disaster n
1880 showed that the presence of two and cae-half per cent. of fire-damp
in adry and dusty mine created an atmosphere which would in the
presence of a blown-out shot, over-powdered shot, or a badly placed
shot, bring about a fearful disaster.”  There are not so very many who
can detect even three per cent. of fire-damp with the ordinary safety
lamp. Of course there are lots who think they can, but can they ?

Where gas, coal dust, or both are present in a mine it is the duty
of the manager to know all that is knowableabout the dangers connected
with the same so that he may do the best to protect the hves of the
men intrusted to his guidance and protect the company’s valuable
property from damage or destruction.

1t is a well known fact that increased temperature reduces the
temperature of ignition and that a low barometer reduces the violence
of a gas ~:plosion, but thesc arr %ntors of smalt momenm where conl
dust is one of the clements whe s ~king into the mechanical effect of
an explosion ; but in the case v. gus detection, increase in temperature
and reducaon of temperature (low barometer) may be of considerable
importance.

Another point, T will mention in passing, is that the effect of coal
dust on the flame of a testing lamp is not generally given the considera-
tion it should have by the firc bossesand other ofticiais mdry and dusty
mines, on this continent.  Here is another opportumiy for the disulla-
tion of explosive gases on which 1 have laid so much stress.  Coal dust
in comact with the flame of a testing lamp is a condition that might
well he made the subject of a scientific paper.  Coal dust inthe methes
of the gauze of an ordinary safety lamp becomes incandescent almost
instantly and passes the flame to the mixture outside of the lamp.

Mr. Ashworth’s lamp is simply an improvement on the Gray iamp,
which had the good fortune to he highly recommended by the Royal
Commission, and there is no doubit but it is a good lamp ; however, it
has not passed through its course without considerable objection being
raised 10 it by many able mining engineers and mine managers w Great
Britain.  As recently as the years 1892-3 Mr. Stokes and Messrs. Ash-
worth and Clowes had considerable controversy as to therelauve merits
of the Stokes and the Ashworth Iamps.  From the discussion that foi-
lowed 1 gathered that both lamps had zbout an equal number of sup-
porters, but all scemed to be unanimously of the opmion that both
lamps were good and capable of detecting equally small percentages of
gas, aut the Stokes lamp had the advantage of using alcohol mnstead of
bydrogen gas used in the Ashworth tamp then under discussion. Both
Iamps use oil for testing for over 23z per cent. of gas.

Mr. Ashworth in his paper does not discuss the percentage of gas
his lamp will detect, but sausficd himsclf with saymng that 1t will detect
more readily and with greater certainty the presence of the blue cap
than any Davy lamp which was ever made.”  This s definite, but not
very informative, and presupposes a hnowledge not had by all who will
read his paper.

Mr. Ashworth's paper is a valuable one , f 12 will induce the mine
managers and mining cngincers in Canada and the United States to
give safely lamps and  othier subjects in cual mining the thought they
deserve, by giving the chase for cheap coal just a httle less attention, it
shall have served a good purpose.
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Mine Signaliing by Compressed Air.

By BErRNARD MacDoNALD and Wt TiioMrsoN, Rossland B.C.

In mining operations the problem of signalling from the mine
workings to the engincer running the hoisting engine on the surface is
receiving more thought than formerly. This is due to the rapidiy
increasing depths of mine workings, and to the fact that the devices
nowin general use render signalling from considerable depths unreliable.

‘The system in general use is known as the pull bell system.  ‘The
mechanical appliances used in this system consist of a marine gong or
other sounding apparatus, called the bell,a rope, called the signal rope,
a device for deflecting the direction of the signal rope, called the bell
crank, and a counterbalance for the weight of the signal rope, called
the balance bob.

The bell is located in the engineer's room, or within ear-shot, and
generally within convenient sight of 1he engincer.

The signal rope is attached to the bell and carried to the collar of
the shaft, thence down it to the deepest workings from which it is d:-
sired to transmit signals to the engineer at the surface.

The bell crank is a triangular lever, placed at the collar of the
shaft, or at any other place, where the direction of the signal rope is
changed.

‘The balance bob is placed at the collar of the shaft, or at suitable
distances apart in it, to balance or slightly overbalance the weight of
the signal rope. It is fulcrumed as a beam, the signal rope being
attached to one arm, while the other arm is weighted as mentioned.

Balance bobs are sometimes substituted by spiral or coiled springs
to produce the same cffect. .

"I'he signals for hoisiting or lowering men or materia), or telling
what is wamed by the workmen below are given by the bell, in the
form of strokes and pauses in singles or in any alternating series or
combinations conformable with the code used.

The signals are transmitied from any level in the mine by pulling
the signal rope, as the signal code requires. ‘I'he arms of the bell
crank, to the ends of which the signal rope is fastened, extend outwards
from a fulcrum pivot at right angles to each other.

In the case of an incline shaft the anms of the bell crank radiate
from the fulcrum pivot at an angle to cach otherequal to the angle the
dip of the incline shaft makes with the horizon.

A convenient combination bell crank and balance bob is often made
in one piece. The balance bob and the bell crank extend as iittle as
is necessary into the shaft, and are boxed in as securely as the condi-
tions will admit, in order to prevent accident in case of picces becom-
ing loose and falling down the shaft,

The signal rope is preferably a wire one, but plaited cotton or
hemp rope is of common usc. Twisted rope is not suitable on account
of the akernate streiching and shortening that would result from the
pulls necessary 10 transinit the signals.

The signal rope is kept from sagging or swinging into the shaft by
staples or other fastenings driven into the timbers in the corner of the
shaft.

The balance bobs are so weighted as to overbalance by some 10
or 13 pounds the dead weight of the signal rope.  Overbalanced thus,
unless intesfered with by some other causcs, the signal rope returns
prompily after each pull to its normal position in a state of rest.  This
device facilitates and makes possible the transmission of signal strokes
to the bell at the surface from the workings of the mine.

Separate installations similar to that described are made for cach
shaflt compariment through which hoisting is to be done, and to avoid
confusion to the engincer, or mistakes, the gongs or sounding apparatus
on the smface have different tonesy and are frequenily placed at con-
siderable distances apart, and toned in this way the engincer is less
likely to mistake from which compartment the signal was transmitted.

SIGNAL CODE.

That which remains yet to be said about the pull bell system of
signaling may be better understood, one of the signal codes in common
use is given below for reference.

General.

1 Bell, hoist.

1 “ stop, is in motion.

2 Bells, lower.

3 warning that men are going aboard, and that the cage is
1o be hoisted or lowered according to the signal to b
given subsequently.

Station Signals.

2 Bells, pause; 2 bells, patise; 2 bells, to station at surface.

t Bell, « 1 bell, 10 station at st level.

1 ¢ s 2 bells, to station at 2nd

1 ¢ “ 3 * tostationat 3rd

2 Bells, * 1 bell, to station at 4th

2 « “ 2 bells, to station at  5th = ..

2 & “ 3 ‘ tostationat 6th *

3 ¢ s 3 “ tosuationat jth

3 ¢ . t bell, to station at Sth *

4 @ “ 2 bells, to station at gth  *

3 0« - 3 ‘¢ tostationat soth *

DEFECTS OF THE PULL BELL SYSTEM.

When the mine workings are shallow and there is but one or 1wo
hoisting compartments, the pull bell system of signaling works very
well, but when any considerable depth is attained or where there is
more than one hoisting compartment and the traflic is heavy and from
various levels, the defects of the system become apparent.

The primary cause of most of the defects is the fact that all the
parts of the apparatus are moving parts, having to reciprocate 1o each
other for every pull given by the signal sender. It will be readily
understood how an apparatus constructed with a large number of
reciprocating paris extending through vertical or inciined shafts to
depths of over 1000 or 2000 feet may become deranged and om of
order.

One of the greatest defects of the sysrem is that the signal sender
cannot know whether the signal he sent to the engineer has been
properly transmitted and reported by the bell, as the bell strokes can-
not be heard at any considerable depth in the mine. Then, at any
time onc or more of the numerous parts of the apparatus may become
deranged and cease to work during the transmission of a signal, and
the part of the signal sent before the derangement occured may, in
itself, be a complete signal, conveying to the engincer an cntirely
different signal from that which was intended. Tt the erroncous sigual
thus received be acted upon by the engincer, an accident to life or
machinery might result.

Again, the apparatus might becowne deranged by cxpansion or
contraction of the signal rope.  In the casc of 2 wire rope this might
result suddenly from the rise or fall of temperature in the shalt due to
change of air currents in the shaft from an upcast 1o a downcast, or
wice versa.  In the case of a cotton or hemp rope, the alternate wetting
and drying, not uncommon in shafts, would have the same effect.  The
devices for fastening the balance bobs or for retaining the signal rupe
in onc corner of the shaft are liable to become broken or destroved by
wear or accident, and the rope sag or swing into the shaft, where it
would be likely to be caught and carried away by the ascending or
descending cages.  The numerous defects to the pull bell system of
signaling mentioned become more accentuated when the system is
operated through an incline shait.

On account of these defects, a number of electric signalling systems
have been devised, from time to tithe, and tested. While somc of
these have shown considerable merit, in certain ways, over the pilt
bell system, nearly all of them demand the use of apparatus wo
delicate for the rough usage and coaditions inscparable from mining
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operations,  These reasons and the lack of simplicity of construction
which permits of exiension, mamtenance and repawrs of the apparatus
by men lacking technical trainmg constitutes a serious defect in the
otherwise best of the electric systems,

The defects of the pull bell system became painfully apparent to
the writers when they undertook the installation ot a signalhng system
in cach of the four hoisting compariments of the Le Roi combination
(incline) shaft.  If the pull bell or electric systems were installed, the
four Lells representing the four compartments would have to be in the
room with the two hoisting engines.  \With the possibility of four bells
ringing at once, confusion and mistakes would be inevitable. In
devising ways to overcome this difficulty, it occured to us that since the
signalling between the conductor and engineer of express trains is now
carried on most satisfactorily by compressed air, it would not be more
difficult to obtain equally good signal service by the same system
through the combination shaft.

With this object in view, correspondence was opened with the
Westinghouse Air Brake Company, of Philadelphia, the patentees of
the ait system nsed on trains.  Being informed that the apparatus of
that system was obtainable, and of mcderate nrice, it was purchased
and installed in two of the compariments of the combination shait, iu
the month of February, 1900. The system was a success from the
start, and has been in continuous operation ever since, giving perfect
” satisfaction without any expense for maintenance or repairs.  Recog-
nizing its superiority over the pull bell system described, and believing
that its adoption where the circumstances are suitable will add another
improvement 10 mining cquipment, the following detailed description
of the apparatus and its cost is given.

THE COMPRESSED AIR SIGNAL SYSTEM.

The apparatus of this signalling system is the same as that used by
express trains, with some slight modifications in the instaliation.  Fig.
1, 2, 3, 4, and 5 accompanying show the details, of the apparatus used,
ali of which may be purchased from the Westinghouse Air Brake
Company.

The Whistle, Fig. 4, is the sounding devizce which conveys to the
engincer the signal sent from the mine workings. This is located in the
engine room, and where signals from more than one source are received
cach whistle may be tuned or chimed differently from the other, so the
engineer may readily distinguish the source from which the signal is
sent.

The Signal Pipe, Fig. 5,is 14 or ¥ inch in diameter, and must be
used exclusively for signalling purposes. It connects with the whisile
down to the deepest workings in the mine.  Signalling apparatus may
be fitted in this pipe at any intermediate points desired.  In fitting this
pipe cate must be taken that no leaks exist, for the smallest leak would
destroy the working of the system.

The Signal Valie, Fig. 3, must be placed at sume point in the
signal pipe where there is no danger of freezing—close to the hoisting
cngine would, perhaps, be most suitable.  This part of the apparatus
consists of a mechanical device containing wwo compartmenis “A”
and “B", separated by a diaphragm 12, and the diaphragm stem 10,
attached thereto extends through bushing g, its end forming a valve on
seat 16, over port (¢.)-—a small portion of the diaphragm stem 10, fits
bushing g, snugly, while just below its upper surface a peripheral
groove is cut in the stem and its Jower end is milled in triangular form,
signal valve is attached to main signal pipe at Y, where pressure enters,
and passing through port (D) charges chamber “ A" and through port
C, past stem 10, charges chamber “ B™.

A sudden reduction of pressure in the signal pipe reduces the
pressure on top of diaphragm 12, in chamber * A,” and the greater
pressure in chamber “ B” acting on its under susface forces diaphragm
upward and momemarily permits portion of the air in the signal pipe

———na
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and chamber “ B" to escape to the whistle, thus sounding a sigi.d 1
the engineer as often as the discharge valves are opened at any e of
the stationc,

The Reducing Valve, Fig. 2, is inserted in the feed pipe thy
connects the compressed air mains of the mine with the main <ign|
pipe of the system. ‘I'he regular mine pipes should be connected by
suitable piping at outlet “A,” and other piping extend from outlet «* B»
10 the signal pipes, in which the maximum pressure should be g
pounds per square inch.  As this pressure is reduced by signailing,
piston g rises under pressure from spring 3, and forces supply valie
from its seats, when pressure from air mains entering at ““ A ” passes
through valve 4 to chamber* C” and through port (b) to the signal
pipe at “ B The pressure therein being restored to 40 pounds, piston
7 is forced downwards by air pressure and valve 4 is seated by spring
6, shutting off further supply of air until another signal has been sent,
releasing pressure contained in signal pipe.

‘The Duscharge Valve, Fig. 1, is inserted in the signal pipe
close proximity to the signaling station so the sibilant sounds of the ai;
discharges may be castly heard by the signal sender.  ‘The importance
of this lies in the fact 1hat the discharge sounds give assurance tha
whic siznal has been delivered to the engineer on the surface. A branch
pipe should extend to ihe muun signal nipe and a valve set between
the discharge valve and main signal pipe, to permit repairs being made
to discharge valve at any time.

A moderately light cord should be atached 10 the discharge vabe
at lever 5, and extended to within easy reach of the operator.

With each pull of the cord lever 5 pushes open vaive 3, permiuing 3
a small quantity of air to escape from the signal pipe, and causing the }
signal 10 be transmitted to the engineer in the manner described.

COS1T OF INSTALLAYION.

‘Ihe apparatus required in the engine room consists of

1 Small whistle, Fig. 4, cost........... D £ 25
1 Reducing valve, ** 2, ** ....... eeerteeeaanns 4 50
1 Sigaal valve, A T R ... 600

Total cost....vnnnnnnn. Ceeceeiceateeaaaana £11 75

The entire cost of an instAllation to a depth of 1,000 feet, with §
signaling stations :00 feet apart would be $127.50, made up of details
as follows :—

Engine room part of apparatus, as above...... e S35
Suflicient 3{” pipe 10 connect frow engine room to

collar of shuft—say 100ft..... Cteeeenreeeaaes 5o
Labor installing (1 day, fitter aud helper)........ 6 20

11 Discharge valves, located one at collar and one

at each working station, cost each f2.00...... 22 00
11 X" Common globe valves, 75¢. each........... $ 235
1,000 fcet of 37" comuion iron pipe....ceeeennn... 50 00
50 Wrought iron haugers, sc. eacht..... ......... 250
Labor installing (1 fitter, 2 helpers—2 days)...... 19 co
10 pounds X" dia. cotton bell cord, at 75¢ ....... 2 50

Totsl cost ot cquipmunt ready for service.. $127 o0
OPERATION.

Signals are given the engincer from any station or signaling point
in the mine workings by a quick short pull of the signal cord attached
to the lever of the discharge valve. Such pulls momentarily reduce
the pressure in the main signal pipe and transmit an impulse on the
column of air contained therein, the effect of which is to automatically
operate the signal valve and dischaige a small quantity of air threugh
the whistle, sounding a sharp, clear blast, corresponding to cach pall
of the cord. Each whistle bltst in the engine room is represented by
a sharp discharge of air from the discharge valve, which gives to the
signal sénder the means of accurately checking the signal sent in.

Signal blasts may be given at the rate of two per second,—in fact,
this rule should be generally observed, as long discharges of air at the
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signal valve are not only unnecessary, but likely to confuse the engincer.

In case the supply of compressed air is likely to be shut off at any
time, this system might be supplemented with the pull bell, or some of
the electric systems of signaling.

THL ADVANTAGES OF SIGNALING BY COMPRESSED AIR AS COMPARED
WITH THE PULL BELIL SYSTEM.

In the apparatus for signaling by compressed air there is only one
moving part, viz., the lever of discharge valve, whereas in the pull bell
system all the parts are of the necessity moving parts, being obliged to
reciprocate to every pull of the signal rope given by the signal sender.
The advantage lies obviously with the apparatus having the least num-
ber of moving parts, as every moving part is subject to wear and
disorder, which is costly to maintain and repair, and unreliable in
operation,

Another very important advantage with the compressed air system,
is the fact that the signal sender has always the means of knowing
whether the signal sent by him has been delivered to the engineer.
Changes of temperature, likely to occur from change of air currents, do
not cffect the working of the system. Ifany accident should injure the
signal pipe or any other of the apparatus of the system, warning would
be given at once to the engincer, so the injury could be rectified at once.

In the matter of costs for maintainance, the compressed air system
has undoubicd advantage of any other system. This system hac been
established and in operation for about 1, months at the Le Roi Mine,
and during this time has required no repairs whatever.

Mineral Resources of Vancouver Isiand.*

By W. M. BrEwWER, M.E,, Victoria, B.C.

The mineral resources of Vancouver Island comprise coal, gold
ores, copper gold ores, a little galena, and magnetite.  Although the
first discovery in coal was made on the east coast of the island as early
35 18335, no systematic wotk of prospecting or developing was com-
menced until 1849, when the Hudson's Bay Company brought a party
of coal winers from Scotland and commenced work at Suquash, @ point
on the cuast near Port McNeil and semi-distant between Alert Bay
Harbour and Hardy Bay. About 1852, the Company abandoned work
st this point and commenced mining for coal on the present site of the
City of Nanaimo. In 1862, that portion of the coal field together with
the coal on Newcastle and other nearby islands was sold to the New
Vancouver Coal Company. It was about this time that the late Hon-
ourable Robert Dunsmuir, who had been in the employ of the Hudson's
Bay Company during their operations, resigned from their employ and
started to prospect for coal fields on bis own account.  The first loca-
tions he made were the Harewood mines, which he sold to an English
syndicate and which arc at present being worked by the New Vancouver
Coal Company. About 1869 or 7o Mr. Dunsmuir discovered the
Wellington seam on the Nanaimo River and secured from the Imperial
Government—previous to the entry of British Columbia into the Con
federation—the tract of coal-bearing land which laid the foundation to
the large fortune which that gentleman acquired before his death, The
shipment of this coal to California ports is directly responsible for the
partnership which was entered into later between the late Mr. Dunsmuir
and Messrs. Huntington, Stanford, Crocker and Hopkins, the Big Jour
of the Southesn Pacific, which partnership resulted in the building and
cquipping of the Esquimalt and Nanaimo Railway, and opening of the
Northfield, Extension and Union Collicries. The foregoing is a brief
history of the beginning of the coal mining industry on Vancouver
Island.

The history of metalliferous mining commenced with the discovery

—

*Rcad before the September mecting of The Canadian Mining Institute.

of placer gold on the Leech and Sooke Rivers about 25 miles fiom
Victoria in 1860, and during the big rush to the Canboo Placer Mines,
These discoveries were succeeded later by others on the China and
Granite Crecks which empty into Alberni Canal as well as on Bear
River, which empties into Bedwell Sound, on the west coast of Van.
couver Island. It was not, though, until 1893 or '94 that any further
attention was given to prospecting for other than placer gold and it was
really not until the commencement of the Klondike excitement that
any really serious efforts were made in prospecting cven the coast-line
on the western side of the island.  Since then gold-bearing quart, par-
tially free-milling, copper ores and iron ores have been discovered on
the west coast occuring in zones, having a general trend to the north-
west, as well as copper-gold ores in the south-eastern portion of the
island on Mounts Mallahat, Skerrit, Sicker and Brenton.

Geology.—Rouglily speaking the geological formation of Vancouver
Island can be divided into three separate classes of rocks, viz.: —Creta-
ceous sandstones, and shales in which occur the coal measures, a belt
of semi-crystalline slates, and Dawson’s Vancouver series, which accord-
ing to his classification embrace the igneous and metamorphic rocks
together with the crystalline limestones. ‘The latter is considered by
the same authority as probably belonging to the carboniferous period.

If amap of the island is consulted, the areas covered by these
different formations are found to be as follows :—

Around Victoria and the extreme south end of the island, rocks of
the Vancouver series, north from these and occupying a belt extending
from Saanich Inlet across the isiand to the Gordon River and San Juan
Harbour occurs the belt of semi-crystalline slates and schists in which
are found a considerable quantity of graphitic slates. Northerly from
this and extending along the cast coast are the cretaceous coal measures
with occasional breaks occupied by rocks of the Vancouver series.
West from the coal measures, the island so far as is known is made up
of rocks of the Vancouver series except a narrow fringe of sandstones,
shales and conglomerates, possibly belonging to the ‘Tertiary period,
along portions of the shore line of the west coast.

No thorough geological survey having ever been made of the island
it is very difficult to particularize and give other than a rough and
approximate idea of the general geological features.  Several geologists,
mining enginecrs and prospectors, as well as the writer, have made notes
on various scctions, but as all of these are separated from one another
by miles of intervening rock, of which absolutely nothing is known, the
conclusions drawn are necessarily only vague.  For instance, the Sooke
mountain range is made up of a semi-crystalline slate and schists with
stringers of quartz, which often widen out into lenses of some 3 or 4
feet in width and 4o to 50 feet in length interfoliated conformably with
the general strikeand dip of the formation, which has been traversed by
several streams, among them the Leech, -Jordan, Gordon and San Juan
rivers. Consequently the writer has assumed that this zone or belt of
formation extends across the island, although the middle portion of it,
from the head waters of the Leech Riveron the eastern side to the head
waters of the San Juan on the western side has never heen actually
visited by him.

Asa matter of fact there is a very large portion of Vancouver
Island even to.day which has never been explored by white men, and it
is less likely to have been by the Indians because all the tribes occupy
rancheries or reservations on the coast lines, devote their time (o fishing
and sealing, as they very much prefer travelling by canoe or boat to
climbing mountains and pushing their way through the sallal or other
underbrush with packs on their backs.  For this reason but little infor-
mation can be gathered from the aborigines, who, as a rule, in most of
the western country have explored extensively previous to the invasion
by white men,

There is a certain regularity about the mineral-bearing zones on
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the west coast ; for instance, the zone in which non cupreous magnetite
occurs is situated nearer to the coast line than the vone carrying copper
ores ; while the zone in which gold-bearing quartz is found lies to the
north-east from that in which copp-r ores are found

‘I'he geological and mineralagical features of Vancouver 1<land, <o
far as the observations of the writer go, present many very interesting,
complicated and 1o a great extent, unique characteristics

While the zones of country rock have <ome regularity as regards
strike and dip, yet the results from eruptive action have been such that
extensive and innumerable faults are encountered which add to the
complications in prosecuting development work,  There are no leads
in the general acceptation of the word.  ‘The ore bodices are composed
principally of lenses occurring either at the comact of igneons dykes
and limestone or else in fissures in the igneous rocks or av lenses in
schistose rocks.
as the writer’s observations have extended, entirely wanting on the island.

‘The characteristic fissure veins of Colorado are, <o far

While it is true that you can in many imstances follow an outcrop
from point to point for distances varying from 200 i0 1,000 feet, yet
development demonstrates that the so-called lead is made up of lenses
lying en eschelon to each other and usually having a pitch in a diffcrent
direction to the dip. In tollowing such ore bodies down it has been
found that they possess similar characteristics in a vertical direction to
those in a horizontal direction.
thoroughly competent to prosecu’e development work on the island, he

Consequently, before the engineer is

should make a very close study of the geology and of the results from
development work on neighbouring properties, otherwise he is liable to
make mistakes which he will regret.

One of the features peculiar to Vancouver Island is the heavy out-
croppings of hornblend which contains co great a percentage of iron
that the surface has the same rusty ochreous appearance as is found in
the regular gossun outcroppings, but on being broken into it is found
that this apparent iron capping is only a thin scale underlaid by horn-
blend crystals, unny ¢f which are undergoing the evolution which alters
the hornblend into asbestos and closely associated withy which are erye.
tals of iron pyrites. Another is, that there is practically no oxidized
zome, but the unaltered sulphides of copper occur immediately under
the surface; in fact the writer has found crystals of copper pyrite which
showed by assay as high as 24 per cent. copper within a foot or two of
the surface and enclosed in a mass of magnetite.  Garnet rock and
epdote are usually found associated with the magnetite and copper de-
posits on the island, as gangne material and forming ledge matter.

The question of origin of the ore deposits is one which will interest
geologists and enginecers very much.  Apparently the magnetite is the
resultant from the basic igneous rocks and illustrates Posepny’s theory,
but the question has been propounded as 1o whether these rocks are
sufficiently basic and whether or not the deposition of the magnetite is
due to some other cause.

Posepny, in his teeatise on the “ Genesis of Ore Deposits,” has the
following paragraph, viz.: “ As to the eruptive rocks we do not know
what they once were, as we study them only from the moment of cool-
ing. But we observe at once that iron—a metal widely distribuied in
all deposits and in nature—generally occurs primitive in these rocks in
the form of magnetite, a mineral of striking metallic appearance.”

Felsite is found very frequently in contact with the crystalline lime-
stone and the igneous rocks.  This felsite apparently occuis in dikes as
intrusions, and a close examination of the formation where such dikes
occur suggests the probability of movements at different periods and
the possibility that the felsite intrusions belong 1o an older period than
the intrusion of the other igneous racks, and also that the ore bodies
are more closely associated and have been more thoroughly influenced
by the intrusions of the felsite than of the other igneous rocks in loca-
tions where the ore occurs as contact deposits, but where the ore fills

fissures in the diotite or diabiase the writer has noticed the abseude of
felsite and also the fact that the magaetite with the assouiated chas upy
rite does not apparently maintain continuity to any great depth, bur thy
hoth classes of ore give out simultaneously.  Evidently the chalcopyne
has Leen deposited by the infiltratiun of copper charged watets thvugh
crevices and porous places in the magnetite, and 1t 1s very questiviabie,
in the opiniun of the wiiter, whether these fissure vre bodies will possess
any great value as cumpared wath the contact bodies and the lenses
the schist formation. In the two latter occurrences but ltde o any
magnetite is noticeable associated with the chalcopynite.

One pecaliar characteristic which is generally noticeable with 1 gard
to the ore bodies which Gl fissures in the igneous rocks is that the s
only one well defined wall instead of both walis being well d “find as
in the genceral run of fissure veins in Colorado, for instance.
ter of fact the fissures in the igneous rocks on Vancouver Island wppear
to approach more nearly to the cleavage planes of faults i whidis the
work of replacement has been progressing until ore budies of vuabie
width and of lenticular structure have been deposited.  The cuage
from solid ore to barren country rock has been gradual.  These condi-
tions are noticeable in very many of the ore bodies occupying thest so-
called fissures.  Often, too, when the ore has given out entirely the one
wall remains perfectly good with a coating of calcite varying in thichness
from several inches down to 2 knife blade as a parting between the wall
and the country rock. Narrow seams of calcite will often be found
extending into the country rock on both sides of the wall and filling
These fractures, and indeed the fissures in which ore Ludus

As wanat

fractures.
are found, in the judgment of the writer, are mercly contraction juints
caused by the cooling of the igneous rocks from a molten condition.

Zeonontic Features.—'T'hose portions of the island w hich are actuaily
productive at the present time naturally possess a greater interest ihan
the non-productive, and it is these which the writer will discuss i the
present paper rather than the sections in which, although minerai has
been discovered, locations made and prospecting work done, are stui
2 non-productive stage

Starting from the south ¢nd of the island the first productive dis-
trict is Skerrit Mouatain, where in 18y7 was made one of the first ina-
tions of copper goid ore recorded on the island.  The ore body husa
maximum width of about 4 feet and occurs in shoots. The one on
which most development has been done is go feet in length.
mined from it to a depth of about 6o feet was shipped to the Tacenia
smelter during the year 1900 and yiclded from 12 to 15 per cent. of
copper and about 7 ounces of silver and a dollar in gold to the won.
‘I'his ore body occurs in a metamorphosed slate, in which occur dyhes
of cruptive rock and the ore hody apparently fills a space between e
two varieties of rock, in which also has been deposited a consideable
thickness of quaitz , so that, frequently, the quartz ledge-matteris found
unaccompanied by ore, but at other times the solid ore occupies the
cntire space. A series of faults have been exposed during the progias
of development work, through which the ore body is thrown scveral
feet horizontally ; consequently, to a casual observer there are appar-
catly three or four distinct leads, when, as a matter of fact, the coude
tions indicate the system ol faulting as described by the writer.

The next productive portion of the island is that known as the
Mount Sicker District, in which are located the * Lenora,” ** Tyee, wnd
other mineral claims.  Of these, the Lenora has shipped in all avout
335,900 tons of ore, and in the Tyee the management report 60,000 s
blocked out. ‘The character of this ore is chalcopyrite in a ba.ya,
garnet, quartz and iron pyrite gangue. ‘The grade averages about $,.00
per ton in gold ; 5 per cent. (dry) in copper, and variable silver vawes.

These ore bodies are lenticular in structure and occur interfonated
between schists, with their lines of strike conformable to the schisiosity
of the rack, but apparently not conformable 1o the original beduung:

The ure
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planes.  The schistosty has been caused apparently through sheanng
wosements, resultng from the intrusion of dykes and convulsions of the
earth’s crust.  ‘I'he schistose rock is so-altered.as to make a microscop-
ica eaamination by experts necessary beforeat can be properly classified,
the igneous dykes in some instances have porphy nuc structure, in othiers
reoemble diabase. The occurrences of ure are, so far as the wnter's
ubservations have gone, confined to the sheared zone, and where the
rouks are massive, or even at the conact of the massine dyhes and the
schistose rock, ore bodies do not occur  This condition, though, may
nut be a general rule, but may prevail only at such points as have been
examined by the writer.

During the early development stages of these properties, the writer
was severely taken to task for expressing the opinion that the ore bodies
were lenticular in structure instead of occupymy a continuous lead and
muntamng unbroken continuity to some undetermined great depth,
But the development work done up to the present time has demon-
strated clearly that the writer at that time described the structure of the
ore-hodies accurately as such has been since determined by actual work.

‘T'he sheared zone in this district is of, as yet, undelermmed extent;
longstudinally 1t maintains continuity through Mt Sicker, across the
Chemainus river, and westerly through. Mt Brenton. ‘T'he trend, or
fine of strike, of this zone 1s to the west, while the general trend of the
couatry rock of the island 1s north-westerly. It is quite possible that
this zone of schistose rocks has merely local limitations, because the
Albzrni Canal traverses the westerly portion of the island for some 28
nules, and if these sclustose rocks mamtained continuity 1 a westerly
direction, this canal ought to crosscut the formation ; but, if such be the
case, the fact has been unobserved by the writer, notwithstanding that
he has made several expeditions along both shores of the canal—which,
however, does crosscut a copper-bearing zone, the rocks composing
whuch, though, suggest a different geological formation. The Mt
Sicker formation also occurs on the north side of Maple Bay, on the
cast coast of the island, but in that locality the Lelt of schistose rocks is
apparently of very much less extent in width than on Mts. Sicker and
Brenton.

Travelling northerly from the Mt Sicker distrizt, the coal measures
are met with within a comparatively Jhort distance, and so far as the
extreme eastern coast of the island is concerned the crystailine rocks du
0 again appear, except in limited areas around Nanoose Bay and a
stnp along the shore line of Discovery Passage and Tohnstone Strait.
It1s along that portion of the Eastern Coast from Oyster Harbor—a
short distance north from Mt. Brenton—to Comox Harbour, a distance
From
tnese have been exported for several years an average of about a million

of about 73 miles, that the productive coal mines are located.

tons of coal per year; in fact the chief market for the total vuput of
tuese nunes has been Cahformia.  There are collieries located at Exten-
ston, about 10 nules west from Oyster Harbour, at Aleaandria, about
1o miles north of the Harbour ; at Nanaimo and Harewood, 135 miles
north from the Harbour, at Wellington, about 6 miles north-west of
Nanaimo, and at Union, about 11 nules inland from Comox Harbour.
At of these collieries, with the exception of the original Wellington
Colliery, are producing bituminous coal to-day and a good quality of
cuke is being made at Comox Railroad. Connection between the col-
licries and salt water have been established for several years past.  The
cual industry alone has butlt up the flourishing towns of Nanauno, on
Nanaimo Harbour, Ladysnith, on Oyster Harbour, and Union, about
12 miles from Comox Harbour, besides being the cause for the building
o1 extensive wharves, bunkers and coal washers at the harbours.  Coke
» only manufactured at Comox, where a plant of 200 bee-hive ovens
has been constructed.  The coke manufactured at that pomnt, although
carrying a somewhat igher percentage of ash thanthe best Pennsylvania
coke or the Crow’s Nest Pass coke, has always found a ready market in

the coast suiclters and previous to the devdopment of the Cion’s Nest
Pass coal ficld was used by the smiclters in the interior of British
Columbia. '

In the southern portion of this coal ficld there are two workable
seams of coal designated as the Wellington and Douglas, of these the
Duuglas is the upper seam and is mined at the Nanaimo and Aleaandria
collicries, while the lower is only mined at the old Wellingtun and Ea-
tension collicries, 1in which fields apparcutly the upper seam has been
cartied off by erosion.

Much faulting has occurred through this portion of the island,
which of course causes many complications in the workings. For
stance, a bore-hole on the Hatewood property, which adjoins the
Nanaimo Cullicry property, expused a workable seam of coal, but a
shaft sunk about zoo feet from the bure-how failed to intersect the scam
at the depth estimated and later investigations prose that a fault has
occutred i the space Letween the shaft and bore-hole which was not
apparent on the surface, and the downthrow had been 8o feet.

The total area of the productive territory of the coal fields on the
east coast of Vancouver Island cannot be estimated because no accurate
detailed geological survey has been made.  With the exception of the
Wellington Colliery proper, which was the private property of the late
Honourable Robert Dunsmuir and at which work was suspended some
months back, the acreage owned by the New Vancouver Coal Mining and
Land Co. and a few small holdings, the entire field is included in the
land grant of the Esquimalt and Nanaimo Railway Company. So far
as the east coast of the island is concerncd there are no other productive
wineral-bearing properties,and in fact but comparatively little is known
of the interior of the island to the north-west from the Mt. Sicker dis-
trict, and south-easterly from Quatsino Sound, except around the bead
of the Alberni Canal, which body of water penetrates to within about
25 miles of the east coast with its entrance in Barclay Sound on the
west coast.  Quatsino Sound penetrates from the west coast to within
about 10 miles of the cast coast of the island and near the north-west
end.

It was on the China and Granite Creeks which empty into Alberni
Canal on the castern side, where placer gold was discovered in the’8o’s,
but the neighbourhood was not prospected for lode mines until since
1894

Gold-bearing quartz budies, ceccurring as long lenses with their
lines of strike conformable to the trend of the country rock, have Leen
mined on Mineral Hill, near the head of China Creek, and in the
mountains near the head of Granite Creek, but at the present time no
operatiuns are being conducted. Some of this quartz carried extremely
high gold values at and near the surface and was partially free milling,
several tons of ore having been treated from the Consolidated Alberni
group of claims on Mineral Hill and the 3 W’s group near the head of
Granite Creek. At the former of these propertics the country rock is a
schi<t but at the latter the ore occurs in granite. ‘The schists of China
Creek contain considerable hornblend and very probably are really
altered granite. TFurther down the canal, which crosscuts the country,
there is quite a marked change in the country rock and a wide zone of
crystalline limestone, in which diorite, diabase and some felsite as
intrusive dykes occur.  In this have been discovered a large number of
prospects carrying copper ore., wsually chalcopyrite, associated with
pyrrhotite, some of which have been productive, and on one at least
some 5,000 feet of development work have been peiformed.  This zone
appatently eatends to the north west for quite a considerable distance,
because the streams which empty into the inlets further to the north-
west crosscut similar formation, in which a great many prospects carrying
the same character of ore—but associated with magnetite, as a rulg,
instead of pyrrhotite - have been located. A prominent feature with
regard to the ore bodies in this zone is the phenomenal appearance of
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the outcroppings, both as to extent and grade, while another prominent
feature is the complicated geology as demonstrated by the mine work-
ings. Apparently this particular zone disappears under the ocean in the
vicinity of Nootka Sound.

In the mountains near the shore line of Sydney Inlet occurs a
mineral-bearing zone which, judging from the character of the country
tock, belongs to or is an extension of the same zone as has just been
described, but in which the character of the ores differ, to this extent
that estensive hodies of high-grade bornite occur, with which is associated
at the deeper levels chalcopyrite.  Although a very considerable amount
of development work has been performed upon, at least, two groups,
the Anaconda and Black Prince, and it is reported that considerable
ore has been accumulated, yet because of lack of tramways to connect
the mine working from the shote no shipments have been made. Be-
tween Sydney Inlet and Quatsino Sound but comparatively little pros.
pecting has been done.  The country is very difficult to travel in ; the
mountain ranges are higher than is usually the case from Sydney Inlet
to the south-eas, the growth of timber is very heavy and the sallal and
other underbrush extremely dense.

The most northerly productive section of the island is along the
shore line of the main Quatsino Sound and its arms, where copper ares
occur in enormous outcreppings and from which shipments, carrying
satisfactory valucs, have been made to the smelters. ‘These occurrences
of oreare found at or near the contacts of crystalline limestone with
felsite or other igneous dykes. Although the country rock belongs to
Dr. Dawson's Vancouver series, yet the particular zone in which the
mineral occurs, in the opinion of the writer, does not bear any relation-
ship to that crosscut by the Alberni Canal, but appears rather to belong
to another zone which crosses from the eastern side of the island.
However, this is merely offered as a suggestion, as neither the writer,
nor to his knowledge, anyone else has exploited to ascertain the extent
of the zone towards the south-east aor cast. During the present year
cons:derable activity has been shown in the development of this section
and shhpments have been made to the Tacoma and Crofton smelters,
At the present time an aerial tramway is being constructed to facilitate
shipment from the mines to the coast. .

The non-cupreous magnetite deposits which have been before
relerred to in this paper, as occupying a zone along the west coast of
the island, have during the past two or three years received a great deal
of attention from syndicates which acquired bonds on all the available
workable deposits possible, and have been developing such with a view
of shipping the ore to the Irondale furnace in the State of Washington
for manufacture into pig-iron.

So far as the writer’s observations have gone this zone isapparently
entirely distinct, so far as the mineral deposits are concerned, from any
other on thic island ; but so far as the country rock is concerned, prac-
tically the same geological conditions exist as in the copper-bearing
zone already described.  The known deposits of magnetite occur on
the Gordon River, which empties into the San Juan Harbour, about 50
miles west from Victoria ; Serita River, which enipties into Barclay
Sound, near the entrance to Alberni Canal ; Tzartoos or Copper Island,
situated in Barclay Sound , and on Sechart Peninsula, 2 promontory
north-westerly from Copper Island, and also in Barclay Sound. Whether
the same zone extends farther to the north-west has not, to the writer's
knowledge, been yet determined, but deposits of iron ore are reported
13 occurring in the mountains near the shore line of Nootka Sound.

From the foregoing paper some idea can be gleaned as to the pos-
sibilities of the mineral resources of Vancouver Island when thoroughly
exploited and developed. The writer has only attempted to go into the
subject in a crude manner and not in the finished, comprehensive style
which the subject really merits.

Notes on Machinery Constituting a Mining Plant,

By ALFRKD C. GARDE, ML E. Sandon B C.

The following notes may be found useful to mine investors and
engineers in charge of mining propertics, and, although written with a
particular view to conditic.s .a Briush Columbia, pertain to nuwg
elsewhere as well.

From the very time that a mineral claim passes out of the
prospector’s ownership the question * how to work the property at the
least expense and with the best results” presents itself to the investor,
and that this has been an important as well as a difficult question
nobody will doubt when referring to the numerous idle plants of more
or less value found in nearly all mining camps.

Any mining failures cannot but reflect on mining in general and
should therefore be guarded with all possible care by the professional
engineers.

To make a paying investment and a mine out of a prospect with-
out employing other power than hand labour is hardly possible nor
excusable now-a-days, except perhaps where the formation is unusually
soft and the ores of very high grade, or possibly where the property is
remote from any convenient point of transportation. In certain
sections of the Slocan and Lardo districts conditions of this nature
exist, but, being rather exceptional, do not exactly come in under the
class of mines referred to here.

Hand labour should therefore only be employed to prove the
property 1o a reasonable depth, perhaps one hundred feet or so, or
sufficient 10 warrant the investment in a medium sized hoisting plam,
but here I have frequently observed that instead of getting a medium
sized hoist, say a 10 x 12, that would develop the property for a
couple of years, a large plant, and sometimes even direct motion hoists
with corresponding equipments are put in.  Anyone that is interesied
and makes inquiries why a smaller plant would not have answered the
purpose, receives invariably the same onswer. viz.: Expectations of
having a great mine some day, which would make it impossible to get
along with anything smaller. If the mine turns out 10 be wonderful,
good and well, but the chances for becoming a great mine are neariy
“always against the prospect. The number of claims recorded every
year compared with the number of paying mines shows this only 100
well ; but even supposing that the small hoisting plant, within a couple
of years, should have to be replaced with a largcernc, there is hardly a
stock-holder to be found in any country that would not be pleased to
learn that the mine was producing ore so rapidly that the original
prospecting plant was now unable to cope with the increased ouput.
‘T'he above docs not pretain to hoisting plants alone but to all matters
pretaining to mining and milling investments as well, and it is hardly
necessary 1o add that i this first principle of ecoromy in mining
ventures had been followed out more generally during the past history
of mining in Briti<h Columbia, considerable of the investors money
ar.d disappointment would have been saved.

Ifoists.~—In regard to hoisting machinery I find that it is quite
common to sce ordinary cast-iron gears and pinions used. As a
matter of fact a hoist should not be permitted to handle men anywhere
without having the most perfect kind of gearing. I would recommend
to use a cast-steel gear with well cut teeth running together with a
rawhide pinion. I have used this design successfully even on large
double cylinder hoists, where the hoisting speed at times would excerd
1009 feet per minute, and where a speed of 6oo feet per minute with
the ordinary cast-iron gears would be considered unsafe and excessire.
The rawhide pinion also does away with 5o per cent. of the objection-
able noise peculiar to geared hoists, and reduces friction as well as
wear of teeth.
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Where two drums have to be used the main shaft should be in one
piece and supported by three pillow-blocks. One substantial gear with
rawhide pinion placed as close to tho centre journal as possible will
be found to give better satisfaction than two smaller gears on either
swle.  Drums should be loose on the shalt and provided with remos -
abie compuosition nietal bushings. Each drum should be operated by
an independent friction clutch, keyed to the shaft close to the main
gear, so that the drums can be run in balance or independent of each
other as required. The engine should bLe fitted with reversille link
motions of forced steel.

For a brake device I prefer the post brake to which a very neat
salety contrivance for over-speed can be attached. It consists of a
small speed governor geared from the main shaft.  Whenever the speed
exceeds the safety limit—say 1000 feet per minute—the automatic
governor will cause a throttle valve 10 open, thus permitting sieam, or
preferably, compressed air, into two small air cylinders having their
piston rods directly connected with the post brakes in such a manner
that the compressed air forces the piston down, setting the brakes at
the same time. One mutual governor will do for both sides but each
post brake must have its own independent air cylinder.

To take care of the surplus hoisting rope and to save the dead
cotls from being worn by that portion of the rope which is in constant
use a false reel can be placed inside of each drum and so arranged
that the extra rope can be conveniently let out through a slotted hole
in the rim of the drums whenever required.  This avoids rope splicing.

Unless the mine is producing 500 tons per 24 houts from a depth
of 1500 feet or more I prefer a self-contained double cylinder 14 x 18
geared hoist of the above description even to a first-motion hoist.
The amount of material that a hoist of this character is able to handle
is quite astonishing, especially where two skips, each of two tons
capacity are used.

Skips versus Cages.—For vertical shafts where the vein is perpen-
dicular or nearly so it is only fair to admit that the well known mining
cage has done good work, but wherever it is possible to use a skip or
skip-car [ always prefer it to the cage. Within the last few years the
skip system has gained minck favour and has been introduced pretty
uell throughout all the large mines in Butte, Montana, as well as South
Africa, both for vertical and incline shafts. It stands to reason that
where a large amount of material has to be handled from several levels
and from a considerable depth, a single-deck cage with room for 1 ton
car only is quite insufficient, and two, threc or even four deck cages
will have to be employed to do the work, in such cases the combined
dead weight of cages and cars becomes both cnormous and impractic-
able. I remember two well know mines in Butte where four-deck
cages were used until a five ton vertical skip was introduced. Each
deck was carrying a one ton ore car, and the combined weight of four
cages and four empty ore cars aggregated g6oo pounds, or 2400
pounds of steel per ton of material hoisted, while a five ton vertical skip
that was put in later on only weighed s000 pounds, being cqual to
1000 pounds of steel to one ton of material hoisted.  Where good fucl
is expensive and several thousand tons of material are hoisted every
day, as in the above case, the amount saved in coal represents a very
handsome yearly dividend. ‘The same rule also applies to a smaller
hoisting plant.  The average weight of a standard mining cage is about
1200 poupds and a 16 cu. ft. standard ore car weights about Soo
pounds, making a total of 2000 pounds, while a one ton skip ora
ship car with safety clutches, will not exceed rsoo pounds.  If 200 trips
are made duri.g 24 hours the extra dead weigist would amount to 50
tons or 235 per cent. of the hoisting capacity.

To make the skip system a success it is necessary to have bins or

ore pockets cut out at each station in the mine so as to receive the ore
or waste made during one shift,  When the car-man has empticd his
car into the ore pucket he returns to the chute to re-fill it.  Any time
during the shilts the pockets are emptied and it will then require a man
at the bin gate to il the skip and prevent spilling of material down
into the shaft. This last feature was sulved in vertical shaft proposi
tions when the pneumatic ore-bin gate was introduced in Butte, as it
enables the operator to shut off the ore stream within a second, or in
other words when the skip is loaded. In addition to the pockets at
each level a storage bin will be required at the top landing.  Depending
upon the arrangement several combinations for handling both ore and
waste on top can be made, depending upon the ingenuity of the engineer
in charge. It will readily Le scen fiom the above that by the skip
sysiem economy in labour is possible and the proverbial * waiting for
the cage” is done away with. The skip is equally as convenient for
handling men and - material down to the mine and is safer than a cage.

It is generally advisable to have a large bin capacity on top as it
is often necessary to store different classes of ore.  Ideal conditions are
those where the ore can be loaded directly into railway cars. A
crusher and screen placed above the bin will always be found con-
venient for breaking and sizeing the ores.  Ore bins and gallows frame
can usually be built together and I think that in British Columbia
wooden gallows frames are preferable to expensive steel ones. The
danger from fire is equal in botls cases, as wood cannot be avoided for
the construction of floors and the cost is at least twice as much again
as the best wooden frame.

Head sheaves should always be large and lined with rubber or
hemp to save the hoisting rope. Wrought iron spokes cast in with the
hub and rim should be avoided as the spokes soon will get loose and
commence rattling. Substantial shafts made of hammered steel and
self-oiling journals are recommended.

For hoisting rope a flexible plongh steel, six stirands 19 wire rope
is the best. For a skip of one ton capacity a §g in. rope is sufficient
and for a two ton skip 7¢ in. Itis very common to find too heavy
rope used, which, unless the sheaves are proportionally large, will ruin
the rope within a short time. The most convenient incline in a shaft
using skips is 7o degrees. Rollers should be provided at intervals in

the shafuway, thus preventing the rope from dragging on the foot wall.

For inside work over winzes and for sinking purposes, I like a
friction hoist. It is not exactly the type of hoist that should be
placed over an important outside working shaft, but will be found
extremly convenient for prospecting with a bucket or small skip. Care
should be taken that the hoist is not overloaded, in which case the
friction might slip.

Where compressed air is used for hoisting purposes it will nearly
always pay to re-heat the air just before entering the cylinders. The
re-heater should be placed as close to the hoist or air drills as possible,
and all pipes wrapped with waterproof asbestos covering. It is not
always coavenient to use coal under ground. In some cases coke, if
not too expensive, migit be used.

British Columbia is extremely fortunate in possessing large areas of
desirable steaming coal, a feature which, I think, is only surpassed by
the abundant water power distributed over the greater portion of the
province. No other section in North America can probably equal it
in that respect.

Where coal is used for generating purposes I find that So or go
pounds stcam pressure is frequently the limit. I should however
advise to have the boilers built to carry 125 or even 150 pounds pres-
sure as it will be found a savirg of fuel to do so.
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MINING INSTITUTE.

Holds Highly Successful Series of Meetings In British
Columbia. Many New Members Elected, and a
Provincial Branch Organized.

A local meeting of British Cohumbia ntine managers and mining
engineers was held under the auspices of the Canadian Mining Istitute, at
Nelson, Britisht Columbia, on Wednesday and Friday, toth aud 12th Sep-
timber, in the room of the Board of Trade. ‘I'hiere was an excel’ent attend-
ance, amoug other representative mining men being the following :—

J. 1. Tonkin, General Manager, Crow's Nest Pass Coal Co., Fernie.
J. H. MacKenzie, E. M., General Manager, LeRoi Mining Co., Rossland.

Bernard MacDonald, E M., General Manager, Rossland Great Western,
Rossland.

S. S. Sorensen, M.E., Velvet Mines, Itd., Rossland
\Wm. Thompson, Superintendent, Le Roi No, 11, Rossland.
S. S. Fowler, §.B, E. M., London and B.C. Gold Fields, Nelson,
Leslie Hil), €, and M.E,, Hastings (B C.) Exploration Co., Nelson.
R, R. Hedley, Hall Mines, Ltd., Nelson,
James Cronin, St. Eugene Cons. M. Co., Moyie.
James McTivoy, Crow's Nest Pass Coal Co., Fernie.
Frank Fletcher, P.I, S, Nelson.
James WV, Moffatt, B.Sc., Nelson
- Norman Carmichacel, Assayer, Nelson.
Ernest Woakes, M E., Duncan United Mines, Nelson.
A. C. Garde, E M, Payne Consolidated, Sandon.
S. ¥ Parrish, E.M, B. C. Chartered Co., Eholt, BC
H. G. C. Croasdaile, Nelson, B C.
Alex. Sharp, Mine Superintendent, Rossland.
H. Mortimer Lamb, Editor B. C. Miniug Record, Victoria.
E. B Kirhy, E M, General Manager, Centre Star Miaing Co., Rossland.
Bruce White, Molly Gibson M. Co., Netson,
M. H. Davys, C. & M.E,, Nelson, B.C.
A H. Gracey, Venus and Athabasca Mines, Nelson, B.C.
G W, Chaplin, St. Catharines, Ont.
¥ E D Wilson, Kingston, Ont.
Smith I, Curtis, M L .\, Ros:land, B.C,
H, C. Black, Nelson, BC.
B T. A. Bel), EQivr Canadian Mimin, Riiren, Otte wa.

The opening session was held on Wednesday afternoon, 1oth Septem-
ber, at three o'clock.

On motion of the Secretary, Mr. S. S. Fowler, E.)M., was called to the
chair.

Mr. S, S. FOWLLR, in welconung the members of the Institute to
Nelson, referred to the eacellent work done by the crgamzation on behalf
of the professivn and wdustry of mimng 1w Canada.  The proposition to
organize a local branch in the Prounce was vne wiich received lus heartiest
commendation, amd would doubtiess be carried vut. The following new

members were clected.
NEW MEMBERS.

D:. Bernard Mohr. Moud Nickel Co., London, Eng.

Me. W, Thompson, Superintendent, LeRoi No I, Russland.

Mr. J. H. MacKenzie, E)M., LeRoi Mining Co., Rosstand.

Mr. S. S. Sorensen, M.E,, Velvet Mine, I.td., Rossland.

Mr. J. H. Toukin, General Manager, Crow’s Nest Pass Coal Co., Fernie.

Mr. Thomas Stockett, Junr., Superintendent, Crow’s Nest Pass Coal Co ,
Fernie,

Mr. James Cronin St. Engene Coun. Mining Co., Moyie.

Mr. George L. Griffith, C.E., Winunipeg.

Mr. Frank H. Probert, M.E., Los Angeles, Cal.

Mr. Edward H. Sanborn, Cou. Lake Superior Co., Philadelphia.

Mr. A, R, Wilson, Crow's Nest Pass Coal Co., Fernie, B.C,

Mr R. W, Coulthard, Analytica! Chemist, C.N.P. Coal Co., Fernie, BC,

Mr. H, C. Rielle, Mining Enginecr, Black Lake, Que.

Mr. H Mortimer Lamb, 5. C. Mining Necord, Victoria B.C,

Mr. James \W. Moffat, B.Sc., Nelson, B.C,

Mr. Norman Carmichael, Assayver, Neison, B.C.

Mr. Frank Fletcher, P.1.S., Nelsoun, B.C.

Mr. A, H. Gracey, Athabasca-Venus Miues, Neison, B C.

Mr. Aaron H. Kelly, Nelson, B.C.

MINE SIGNALLING BY COMPRESSED AIR.

Mr. \WAM. THHOMPSON, Superintendent of LeRoi No. I, Mining «on:.
pany, presented a paper on this subject, reproduced elsewhere wn s
REvVIHW

TIMBERING BY THE SQUARE SETT SYSTEM AT ROSSLAND,

Mr. BERNARD MacDONALD, General Munager of the Ros.land
Great Western Mines, Iad,, presented a sinmary of his paper on this sub.
ject, which provoeked an interesting discussion among the members,

B. C. BRANCH ORGANIZED.

The SECRETARY explained that in accordance with a resolution passed
at the last aunual meeting, it had been determined to organize branches of
the Institute in different sections of the Dominion, and two had aliady
been formed in Ontario and Quebee.  The Institute had a large and repre.
sentative membership in British Columbia, and if this was organized o a
Provincial Branch meetings could be held at diffetent provincial puints
more frequently, and doubtless much good could be accomplished for the
profession and industry of mining in British Cohumbia,

Mr. BERNARD MacDONALD (Rossland)—1 am satisfied it will bea
great advantage to have a Piovincial Branch of the Institute in Brutish
Columbia to compare ideas on mining practice in the various districts of the
Province, ard also to proutote better miniug legislation,

Mr. E, B. KIRBY (Rossland) concurred, and suggested that, inasmuch
as many of the members of the Institute were also members of the British
Columbia Mine Owners’ Association, it would be advantageous to both if it
could be arranged to hold their meetings at the same time and place.  Oue
mecting could be devoted to business and government questions and the
other to the discussion of papers.

After some further discussion, a restlution—*" That a branch of the
Institute 1n British Columbia be now formed,"” was unaunimously adopted.
The appointment of a committee of management was deferred until a later
session,

The meeting adjourned at 5.30 p.m.

\WEDNESDAY EVENING SESSION.

The menmhers reassembled at eight o'clock, Mr. Leslie Hill, C. & M.L,,
Nelson, being called to the chair.

COARSE CONCENTRATION IN THE SLOCAN DISTRICT.

Mr. S. S. FOWLER, $.B, E.M., presented his paper on Coarse Con.
centration in the Slocan District, B.C., reproduced elsewhere in this issue

The paper was discussed by Messrs. Woukes, Har-is, Hill, Gasde,
Cronin and others,

THE INFLUENCE OF GOVERNMENT UPON MINING.

Mr. E. B KIRBY {(Rossland )—Iu most mining districts of the wuld
the difficulties which we ss engineers have to confront are mainly business-
technical problems. Methods and economies in mining, transportatun,
milling and smelting, studied both from tle scientific and business side,
ahsorb our attention  In few cases do questions of State ecunontics fuice
themselves upon us, because minirg is almost exerywhese a favored induaury
treated by governments with fostering care, and considered wo'thy of every
sacrifice and every encouragement by the State. It is rightly recognized as
the mother of industries, focusing the attention of the entire world upon
cach newly-discovered mineral area.  Upon this all the resources of civibiz.
ation in men, money and skill are poured out. Around it agriculture, stock-
raising and lumbering spring up, railroads appear without the aid of land
grants or subsidies, manufactures and towns follow, and a commonwealth is
established. .

Now the British Columbia mining industry is unique in the world, not
only in its entire lack of State recognition and fostering, but in the fact that
difficulties imposed by State economics overshadow in importance ali the
o:dinary technical and business problems with which mining men have to
deal. It affords today a curious and interesting illustration «f the inj.ry
wrought by unwise government, and also of the reaction of repressed mining
on commerce and other industries. These effects are emphasized by ¢.n-
trast with the present prosperous condition of the other Provinces of he
Dominion and also of the United States.

It is clearly recognized by the Canadian Mining Institute that Britsh
Columbia containsone of the largest and most promising mineral areas of ic
Dominion. But in considerirg the welfare of its leading industry of w'.at
use is it to concentrate attention on the fine points ¢ f machinery, miu.ng
methods and ore treatment if we ignore such realities as a Government tax-
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ation which amounts to one-fourth of the gross value of its product? And a
single item of which bars the treatment of low grade ores.

‘The phenomenon before us presents the following features : I'he Rocky
Mountain range has been developed from lower Southh America to British
Columbin, yielding a practically continuous chain of productive mining dis-
tricts. It is found equally productive at the two points touched of Southern
British Columbia and the Yukon. The unexplored area hetween, some six
hundred miles of which is in British Columbia, should average up as well as
that already known, Concerning the development of this area I quote from
a memorial of the British Columbia Mining Association, of June 28, 1901 :—

** The development of these resomces, begun a few years ago so
‘ auspiciously, has been hrought to a practical standstill, and whereas a
** few years ago the mountains were swarimng with prospectors, today
‘‘these pioneers of the mining industry have practically disappeared.
" The flow of capital into thie Province has been practically cut off, the
“wmetal production is at presemt decreasing, nutmbers of producing
‘‘mines have closed down and those operating have with few exceptions
‘‘ceased to pay dividends, The working mines are struggling under
‘“ heavy burdens which are still accumulating each year. It is now
*frankly admitted by mining men that the industry is prostrated in
‘“many mining divisions, and that its condition is rapidly becoming
*“ worse.”

Allowing for all the reaction from the mining boom the Association
correctly ascribes the increasing paralysis 1o two main causes—excessive
taxation and oppressive legislation.

At present conditions are even worse than those described. Prospecting,
and the development of new deposits to replace those exhausted, have prac-
tically ceased, Of 14,326 Crown-granted and recorded claims held Decem-
ber 31, 1901, only 78 vielded ore in excess of 100 tons total production for
the year, ‘This is about one claim in every 2,000 held. The bulk of the
tonnage was confiited to a dozen or so mines, most of these operating at a
luss. The increased metal statistics for 1901, $15,000,000 against $11,348,000
for 1990, was due entirely to two mines, neither of which yielded dividends,
and one of which has announced a large increase in its debt. Moreover, the
statistical figures of production are ficutious in that the metals are valued
theoretically by New York quotations for the refined product, the true or
actual values received by British Columbia industry being much less, Mean-
wh;le the sericus financial condition of the Province has heen clearly shown
by Mr. F. J. Proctor in his pamphlet on ** The Firaucial Crisis in British
Culumbia’’ and it is currently reported that the Government met with fail-
ure in its recent attempt to float another loan in London. The stagnation
of commerce and the present exodus of population is recognized by every-
one.

It is not of interest here to go into details about the oppressive and
ueatening legislation which in British Columbia has so characterized the
dealings of the State with its chief industrs. What is of interest 1s the
spectacte. unknown elsewhiere in the Duminion ur in the Empire, and prob-
«Lly unparalleled in the world, of a mining industry trying to exist under a
burden of taxation which amounts to between 20 anu 30 p.c. of its gross
product.

The gross products of British Columbia in 1901, were about $.7,000,000,
distributed as follows :—

Industey. Probaic damual - ket
Metal mining.....ocovvviiiiennn $15,070,382 55.1
Coal mining........covveeenin o0 5,016,398 18.3
Fisheries.........coivviiiniinnnn, 3,065,900 11.2
Tumbering......oeovvevevine oun 1,650,000 6.2
Agriculture and Miscellaneous... .. 2,520,000 9.2

£27,362,65%0 100.7

Without considering an increase of about $800,000 yearly in the $to,-
000,000 debt, the actual taxes collected, Dominion and Provincial, amount
10 £5,350,000 which is 20 p.c. of everything produced. “This isfrom a popu-
lation which probably does not exceed 125,000 or 130,000 whites. Through
the shifting of taxation by other industries onto mining the burden on the
latter probably approaches 30 p.c. of its product, even when the latter is
valued by the aforesaid fictitious method. In this remarkable state of
affairs the fact that mining exists at all is the strongest evidence of the value
of British Columbia’s minera! deposits, and of the future which awaits the
industry here when these artificial burdens are removed.

Even if the total load permitted it low grade ore must remain for the

most part untouched on account of the so-called 2 p.c. tax on the gross out-
put of mines, This tax is only one item in the total mentioned above but it
has the peculiar effect of exacting an increasing proportion of the profits on
the lower grade of ores.  For instance, on the milling grades of Rossland it
will seize anywhere from ten to twenty per cent. of the net profit. This
bars I'readwell’s in British Columbia,

The present state of affairs is iustructive not only to the mining profes-
sion, showing how unwise Government can injure miniug, but also to
students of economics, presenting an extreme case of the blighting effects of
taxation upon industry. To the student the phenomenon is marked by the
same familiar symptoms which always accompany evils caused by acts of the
political organisn. There is the same curious indifference and refusal to
see facts as they are, the same tendency to ascribe the evils 10 every cause
but the right one, There is the usual cffort to conceal the truth from the
outside world and to condemn those who boldly and clearly call for reform.
There is the same old anxiety not to correct the evil but to find excuses for
evading action,

WHAT GOVERNMENT COULD DO FOR MINING,

Buckle, in his history of Civilization, briefly characterizes its progress
as the abolition of bad laws. Beyond this, industry requires nothing. Al
it wants from the State is what Diogenes asked from Alexander, * Keep out
of my sunlight.,””  As every economist knows tiie State is all powerful to in-
jure industry but cannot directly aid it except by the familiar procedure of
assisting one branch by robbing others for its benefit.  Indireaily, however,
the State can do wonders by the gradual, persistent removal of laws which
oppress. Few people realize the sensitiveness of industry, or the narrow
margin of profit by which it lives. Upon its delicate organization taxation
acts literally like the hand of death, It shrinks, withers or dies at its touch.
‘Taxation which is excessive or badly placed is worse in effect than war or
pestilence.  As industrv declines the burden becomes heavier on the surviv-
ors, and thus the disease accelerates its own progress. Such taxation kills
the goose that lays the golden eggs, and the bankruptey of the State inevit-
abl: follows.

The simple principles of modern scientific taxation are well understood.
In theory if not in practice the world has advanced since Colbert, the famous
Minister of France, summarized government finance simply as * the art of
plucking the goose with the least amount of squealing.” In the hght of
modern kuowledge taxes may be so laid that industry is not only uninjured,
but is on the contrary actually benefitted by them. Inthis 20th century
there is no excuse for excessive taxation or medi:eval methods.

The State, if it Will, may not only relieve the * mother of industries '
from all its burdeas, but may in a less important way encourage and aid it
by attending to those matters which are beyond private enterprise. Maps,
geological surveys, studies of districts, and the collection and distribution
of all kinds of informativn valuable to the industry, are peculiarly the pro-
vince of the State. It should, huwever, be confined to tlus field, the only
exceptions being the few cases where it is necessary for the Suate to mterfere
by regulations for the distribution of mining property and for the public
safety. Itis easy fura Department of Mines to maintamn such close touch
and cordial relations with the whole industry as to secure its effective co-
operation in all its work. It should in fact as well as in theory be its repre-
sentative, its advocate and its watchful guardian.

As to the outlook for relief in British Columbia, we do not delude ou:-
selves wi h any illusions. The disease bas gone too far. History shows
clearly that in all such cases the evil forces which control the machinery of
government hold out agaiust reform. No government ever reforms until it
is forced to do so by the overwhelming power of popular will. The exertion
of this power is always long delayed because of the apathy and blindness of
the public towards economic questions and the long time required for it to
recognize the causes of its distress. It is probable that a long period of
depression and suffering will be nccessary to educate voters and compel
reform. Meanwhile only the richest and most fortunate enterprises will
survive.

But notwithstanding the gloom of to-day we mining meun, looking far
beyoud the present, have a clear view of the future grandeur of the common-
wealth of British Columbia, e know its wonderful natural resources, the
character and energy of its people. We kuow that civilization cannot be
held back. Some day there will be good government, and with this one
requisite supplied will appear an era of prosperity beyond the wildest hopes.
Whetler its arrival will find us here or laboring in other parts of the world
we neither know or care. We only kunow our present duty, which is to
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maintain 4 unitad front to the Gils Lefore us and to sicadily press the fight
for reform.

The SECRETARY - Mr. Kirtby 's rewarks opens o wide field fur discus-
sion. Iam not, however, quite certain that the provincial tax apon your
output is entircly respuusible fur the depressed state of mining in British
Columbia.  There has tatuwsally Leen o reaction from the beom, and wild-
cat speculation, incumipetens management, wver dapitalization, depressed
markets amd vther causes have played their part in bringing about tlus stag-
nationn .\ tax on industry is always tu be deplured and while at sight this
Government impost may appear to be small it is unquestionably an onerous
burden on an industry whose future success and prosperity must dependon the
Such a tax was propused at one tine in the
In Ontariv an export tax

extraction of its low grade ures.
Province of Quebec but was happily abanduned.
upon copper and nickel ures has been urged Lut we are in hope that this too
will never go into operation. I wm sure we are all indebted to Mr. Kirby
fur having so ably given us such a vital tupic fur discussion at this meeting.

Mr. BERNARD MACDONALD having referred to method of raising
revente from the golld mining industry of AMasha empliasized the puint that
Pritish Columbia mines paid American wages and thar wen worked shurter
hours than they did acruss the line. They paid a heavy duty upon theis
machinery and supplies and were burdened with a tux which virtually made
the successful extraction of thidr low grade vres impossible,

Mr WM. THOMPSON -1 think we are specially indebted to M. Kirby
for having spent a good day’s work at the last momntent in the production of
this paper and I am sure his trenchant criticism of the treatment cur indus-
try receives from the Government cannot fail to be of the greatest possibile
benefit to the mining industey of British Columbia. We recently had the

“pleasure of entertaining the Hou. Mr. Prior, the Minister of Mines, We
took hiim under our wing and did not do *‘ a thing to him.” (Laughter.)
But as soon as he left our genial company and the Scotch began tu work off
{laughter} he changed his tune and he now appears to be ot quite so sure
that the mining industry was dead.  We should have regaled him with a
ted herring (laughter) for he evidently has gone from us with the idea that
we realiy had some money after all and that the Government should have
some more of it.  {Laughter.) Itis all very well for the Slocan mine man-
agers to get together and for us in Rossland and it Nelson to sywpathise
with them but unless the public is made acquuinted with the real facts,
unless the people are made to realize the part which foolish legislation has
played in bringing about this deplorable state of affairs, usless we act vigor-
ously and in no uncertain maunecr on behalf of our own interests and the
interests of our shareholders, I am afraid very little good will come out of
it. As Mr. MacDonald and Mr. Kirby have well pointed out, the mining
industries of the Province are severely handicapped by taxation aund duties
and there is an immense tonunage of ore on the dumps and in the mines
which under better treatment and mote liberal legislation would be mined
at a profit and which must lic there untouched until conditions change.
(Applause.) This state of affairs cannot go on. Hardly a session of the
Legislature passes without some unkenny with our mining legislation—
some new effort to hamper and restrict mining. Last sussion we had several
examples.  Just as soon as the Government is satisfied we are making pro-
gress, down comes the axe, and tomorrow the hours of labour niay be still
further reduced aud the mineral tax increased.  We asked Mr. Priortogive
us a fair fighting chance. Uur members at Victoria ought to know aud be
made 10 realize the injury foolish muny legislation hasinflicted upon the
mining industry of the Pruvince, and an effort must also be made at Ottawa
to secure relief from burdensome duties, especially upon our machinery and
mining supplies. If this thing cuntinues nothing clse wall remain but to
shut down every mine and let them bave them: to themselves.  (Applause.)

Mr. S. S. FOWLER~My company has spent a very large quantity of
mouney in this Province during the past five or six years and has got very
little of it back. Qur working cosis have been cut down and econvmies
cxercised in every direction but what use of tif this state of affairs 1s 10
contaiue.  The whole subject resolves itself into this . Let tlus thing go on
il those whio arc responsibie for the p.eseat state of affairs starve to death
or we get out of the country.™

Mr. A SHARP=Allow e to say how I appreciate the observations
of Mr. Kirby and how much they have been nceded not only at a meeting
of the Iustitute but Wroughout the Proviuce of Brtish Columina, 1 have
lived in this Province for a great many years I have tried in my onn hittle
way o affect the legisiation of the Province just upon the lines upon winch
Mr. Kirby has laiid bicfore us waight.  Thesc is 1o doubt whatever that the
mining indastry, a, an indastry, has been crippld in the way he pointed out

tous At the same ume, 1 cannot hielp saymg that the numng enginees,
the mine superintendents and the owners of the munes have hitherto neen
very much to blume.  They have held aloof ard been mdifferent when ey
shuuld have been active, 1 have appeared on the pohtieal platforn ay
several elections and endeavored 1nmy own hittle way to show the lanm
effects of wuch of our pruvinciai legislation. 1 have done so alone wir .out
asingle associate. 1 would hike o say, wiiat 1 behieve, that of mine owners,
mimng engineers and mue suptnotendemts would use their great .
fluence tu connteract what s knowan as the popular cey w the Province we
would be able to send membersto the Legislature whose views would be more
1 accordance with vur demands, 1 hope the Iustitute will go 1nto ths agd
ard us to prevent further legislation bewng enacted which will handieay
minng as 1t 1s amd has been 1 the past.

he SECRETARY —\With respect to the suggestion to appeal to e
Federal Government fur a reduction or repeal ot the duttes on macingery
and supphes, I wouid only say that i my expenence of numng 1 Car ada,
extending over a period of suine seventeen years, the present Government—
aud | speak with no political bias whatever, being neither Grit nor Tory s
the unly Government duntug that pertod wliich appears o have apprecsated
the great value and unportance of our mmng ndustnies and 1 am contutent
that any representations made to Mr. laelding or to Mr, Sifton will receve
their ecarnest consuderation. 1t may be of interest to state that the Mintster of
the Iutenor has gone so far as to estabhish the neucleus of what pronmses very
soon to evolve into a thoroughly well equipped Departinent of Mines,  iing
is a stepan the right direction. It is unfortunate that Dr. Haanel, the Super.
sntendent of Mues, 1s not present to hear tins discussion for he conld hiave
assisted us materially by presenting the views of tlus representative mectunyg
to Mr. Sifton. Mr. Ficlding for mauy years hastaken a deep interest in the
mining industry and I am sure he smay be relied upon to do whatever is
possible to give relief esther by a reduction of some of the duties or, as hie
has done, by aiding certain brauches of the mdustry with a bonus.

On motion of Mr. Thompson, seconded by Mr. Sharp, Messrs. Fouler,
Tomkin, MacDonald, Kirby, Bell and Hedley, together with the mover and
scconder of the motion, were appointed a committee to draw up a suitahle
despatch for the Associated Press and to transmit copies of Mr. Kirby s se-
marks to the papers of the Province.

The meeting then adjourned until three o'clock on ¥riday.

FRIDAY AFTERNOON.

The members assembled at three o’clock, Mr. Rodert R Hedley in the
chair.

BRANCH EXECUTIVE APPOINTED,

On motion, the following executive of the British Columbia brauch of
the Institute was elected :—S. S. ¥Fowler (chairman) and R. R IHedlyy,
Nelson ; E. B. Kirby and Bernard MacDouald, Rossland ; ¥, Kefler and
S. ¥, Par:ish, Boundary District ; James Cronin and A. C. Garde, Slocan;
J- H. Tonkin, Fernie ; \V. ¥. Brewer and W. F. Robertson, Victozia,

FURTHER DISCUSSION OF MR. KIRBY'S PAPER.

The CHHATRMAN—It was thought desirable the othier evening to have
some further discussion upon Mr. Kirby's remarks on the influence of
Government upon mining, We should be pleased to hiear from any other
members.

Mr. H. E. C. CROASDAILE—Mr. Rithy has given a great deal of
thought to tns matter as hus paper shiows, but the strong indictment of the
Government which hie presents requires (o be substantiated before it goes
abroad as the views of the members of this Insutute. Statementssuch as
thosc which hie has made must have a serious cffect upon the 1nvestment ot
capital in the Province. 1f 1t 1s shown that the present burden upon our
munng wmdustry amounts, as he has stated, to 20 per cent. upon our outjui
it is going to make men hesitate before they put their capital into g
in this Province.

Mr. E. B. KIRBY—I should only be too glad to give every explanating
of the way in which I arrive at these figures.  As you can readily imagane I
would 510t have dared—no oue would have dared—to present such appatling
figures and stand responsible for them unless they were absolutely facts
which I have venfied from the most authentic sources. (Mr. Kirby pro-
ceeded to give figures i detail, but as thesc arc subjeet to correction of «ns
stenographier's 1epory, 1l would 20t he tair 1o publish them until they bave
been revised by Mr. Kby lnmsclf.)  In the memorial of the Mine Owncs
Assotiation sizmilar figures were givess to those which I have just qucted.
Thesc bave not been questioned. They have stood fire for a year and no
one has ventured to call them to question.  Every statement I have made §
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em prepared to venfy, I have some of the data with e uver in my rvvius
at the otel and back in Rossland.  1f Mr. Croasdaile or any other member
wounl hike to see themn and to thurvughly go intu details I would be vnly
wo glad to gou into the matter with them.

Me. H. E. GO CRUASDAILE—T am afind Mi. Kirby las aguored iy
question. What I ask hun to explain 1s lus :tatement that because the
Frovince pay s £3,400,000 1n taxation therefure the nunes are cuntabuting 20
per cent. of thewr vutput, How does Mi. Kirhy armne at the cunclusion
tbar the mumng industiies are pay ing vver fuur nullions of duilars in tasa-
non?

Mr. E. B KIRBY =1 did not know 1 was nut answennyg the uestivn
tuny because I desite to dvsu. Now the ufficial figures of the nuneral pro-
ducuon of the Province show a total productivn of twenty-seven willivns of
conars.  Take the total taxation as shown by the blue books at 5,900,004,
1t rou divide that you will find une 15 20 per cent. of the other — where dues
s money cume from 2 Duesat come frum the money burronwed by Tuw,

Does it come frum the remittance men? It cotues out of

fnen or Harry 2
aur production,  You have $3,4u0,000 taken from us fur the puivilege of
veng governed and vut of the balance we muast pay expenses and dividends.
:Mr. Karby again goes iuto details which it were better to vmit here uutil
the stenograplier’s notes have been revisal.) 1 don't know that there is
any wore that T can explain except to state in the most emphatic manuer
wat there 1s no guess work about these figures, Those of us who pay vut
the cheques bave a realizing sense of the truth of these statements. For
amstance, the ** \War Eagle® and * Centre Star ™ imines which have been
eperated sumething hike svven and nine jears respectively, have paid in
andends gogu,000 and during the same period §60,000 in taxes, or about
one-fourth.

Mr. BERNARD MACDONALD -1 look upon Mr. Kirby's remarksasa
smple statemeat of fact. If it would be acceptable to the members of the
Iastitute it might be well to incorporate with Mr. Kirby's paper the state-
ments presented in the Mewmorial of the Mine Owners® Association. The
Memorial gives many figures which would substantiate the argument pre-
sented by Mr. Kirby.

The SECRETARY—If I remember correctly there were certain features
of the Memorial which were not free from the suspicion of inaccuracy.

Mr. JAMES McEVOY—I do not quite understand from Mr. Kirby how
teaportions this taxation. Would it not be fairer to state it asrevenuc
derived directly and indirectly from miniug?

AMr. KIRBY—It includes all possible taxes We may appostionate it
amonyg the leading industries. You cau figure it any way you please. We
look at it from the standpoint of the mineral producer. Take, for iustauce,
the mining districts of Rossland or of the Boundary, the taxes are derived it
s true from different sources. But I repeat, where does this moncy come
from? Suppose the mines were closed tomorrow how much revenue would
be derived from Rossland?

Mr. MCEVOY~I cannot sec why the moucy paid, for instauce, by a
Nelson storckeeper should be credited to mining. That is hardly a fair
argument.  Upon the sawe principle one might take the whole taxes con-
tibuted by the otherindustsies and place the amount tothe eredit of muining.
Tdon't think these taxes arc chargeable to mining in any direct way.

Mr. H. E. C. CROASDAILE—You must bear in mind that every citizen
Bas to bear his sharc of taxation at.d it is absurb to claim that the revenuc
siciled by a mining commuaity is a dircct tax upon the mines,

Mr. WAL THOMPSUN—I must confess that I am surprised that Mr.
troasdmile should stagd up and assert that the mineral tax is the only direct
tax upon our munes. Mr. Kirby desired to purchase a large hoisting
eagzine. It could not be obtained in Canada, Hce purchased it in the United
States and had to pay a duty of something like £6,cco on that single cugine.
Wnat was that but a direct tax upon the mining industry? 1f a picce of
zachiery which costs $14,0c0 at Northpost is laid down at Rossland for
$20,000 surely that 1s 2 very serious disadvantage to the mining industry of
Baush Columbia. We are taxed ou our powder, on ous candles, on our
steel, our oil, in fact on everything we use in our mines. These mountains
ate rich 1 mineral wealth, hat much of the ores ate low grade and unprofit-
atuc to work under existing conditions. No mine manager objects to rea-
sonable taxation. Itis the accumulation of a little here and a litile there
caul 3t makes it impossible to carry on mining and make it pay. No
wuader that last year several millions were invested in Mexico from various
sources but largely from London. Their mines are no belter than ours but
the tnvestor 1s treated miore libesally and it is possible 1o make something

fur the shareholders, I must certainly ubjet to Mi. Cruasdaile’s contention
that the two per cent. tax is the only burden our mines huave to bear.

Ms. SMITH CURTIS, M.I.\. 1 merely came to 1his meeting to listen
and to learn, but I must say a few words, Whethier we agree with Mr. Kirby
vt not, we should be thankful to him fur having Lrought this impurtant
yuestion of the taxation of our mines so clearly and furdibly to the atteution
Me. Kitby 's statancat of the revenue col
lected from the varivus indusicies is correct. I had uccasion to verify these
figures and I kuuw they are substantially correct.  We hasve heard of the
heavy burdens placed upon the various industries of British Columbia, and
of these the mining industries of the Proviuce, cual and metalliferous min
ing, vrershudow all uthers, and we have the right to ask whether these taaes
are unnecessatily burdensume, It is out tight to hnouw how that revenae is
applicd, and how much of itis applicd for the benefit and to prumote the
deselupment of mining in the Provinee, but we have no time to discuss that
to-day.  Now,as to who pays the taxes, Mr. Kitby is quite within the mark,
If you trace the svurce from which eacl persun gets the money to pay these
tanes, it wid average at least 20 per cent,, and a far greater proportion cumes
In thecity of Russland themerchants pay §3 oo
He ge's it out of

of the mewbers of this lostitute.

uut of the nuning industsy .
poll taa, hLie has tu get that money. where Jdoes hie get it?
the miner, and the miner gets it out of the industry.

The SECRETARY -T would suggest that Mr. Kirby's paper, together
with the remarks of the various speakers, be published in pamphlet futm

. after due editing aud revision.

Fhe CHAIRMAN -1 think it is advisable to do so.

Mr. WM. THOMPSON then moved that Mr. Kithy*s paper and the
discussion, aiter revision by the members, be published in pamghlet form.
as suggrested by Mr. Bell, aud that copies be seut tothe ministersand member»
of the Legislature.

M:. S. S. FOWLER scconded, and the motion on being put to ihe
mecting was carried nnanimously

PAPERS READ BY TITLE.

The following papers were then read by title.—

On the Future of the Coal and Coke Supply of British Columbia.
By Mr. W Blakemore.

On thie Mineral Resources of Vancouver Island.
By Mr. \W. M. Brewer, Vaucouver.

On the Machinery Constitutinga Mining Plant.
By Mr. A, C. Garde, Sandon.
EXHIBIT OF A MODEL OF THE POORMAN MIXNE.

The SECRETARY remarked that as Mr. Ncrman Carnichacel, who bad
constructed thie exceedingly interesting glass model of the Poorman Mine
which had been on exhibition in the hall during the meeting, was present.
the members would be pleased if he would make a few remarks upon the
model.

Mr. NORMAN CARMICHAEL~I appreciate very much the kind
reiuarks that have been made regarding the model on exhibition and the
interest 1aken in it by the members preseat. I must explain, however, that
the model was ot uiade with a view to public exhibition and in many re-
spects itis crude and unfinished. On it you will notice Eagle Creck flowing
down the gorge, the profile of the hillsides, the oul.crop of the vein, tunnels,
stopes, dykes, faults and nearly eversthing connected with the mine but the
2 per cent. tax. My a‘tentivn was first drawn to the striking manner in
which the workings of a mine can be shown on glass by the beautiful medels
in the museum of the Bureau of Mines in San Francisco, which are wel}
worth a visit; and Iater I was indebted to Mr. W. A. Carlyle, who wasa
stroag belicver in their usefulness, for some suggestions regarding plotting
on glass, and also to Ds. James Douglas, of Bisbee, Arizona, who very kindly
supplicd me with notes on the construction of the large glass model offihic
Copper Queen Mine at that place. That mine models arc of more than mere
artistic value is shown by the exten:ive use made of them by the courts in
Colorado and clsewhere to aid in the adjustment of many important mining
disputes, and I have no doubt that were they miore generally employed by
mining engiucers they would often prove an invaluable aid in the solving of
diflicult underground problems. In the present instance the model was
constructed with 2 view to showing a rathier intricate system of dykes and
faults which traverse the vein in an irregular mauner, the dykes varying in
thickuness from a fraction of an inch up toabowt 20 {cet and for the most
pat " apiug inan opjposite direction to the vein, while the faulis have in
most cases caused a displacement of only a foot or two, onic of them throws
the vein sonte 25 feet and thereby affected the workings cousiderably in the
g sund contiguous to it. These dykes and .faults arc shown in differen
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colors so that they may be more clearlytraced in their meanderings through
the mine. The model is made to a scale of 4o feet to the inch, the block of
ground represented being I1,2C0 feet long by Soo feet wide, and witha
vertical depth of 560 feet. The strike of the vein is made approximately
parallel to the longest dimension ot the model, and each sheet of glass
represents a tranverse section through the vein and workings. The
sections being placed at a uniform distance apart, corresponding to so feet
in the mine, where important workings, such as upraises, fall between the
regular sections and in consequence would not be shown on them, intermed-
iate sections are set up at their correct angles.
removed and replaced, so that the model may be kept up to date with the
surveys in the mine.

All the sections are easily

If there is any further explanation desired by any ore
I shall be very pleased to give it.

Mr. ERNEST R, WOAKIES, managing engineer of the Duncan United
Mines, desired to bear testimony to the care that had been taken in making
the model as accurate as possible, and to the practical utility of the model
in the actual working of the mine, and felt sure that were the practice of
making these models more general much benefit would accrue.

NEXT MEETING OF THE BRANCH.

On motion it was decided to hold the next meeting of the Branch in
Victoria some time in March, 1903.

The meeting adjourned at 5.30 p m.

ENTERTAINED BY THE CORPORATION.

On Thursday evening the members of the Institute were the guests of
the mayor and corporation of Nelson at a banquet in the Hume House.
After the
usual loyal and patriotic toasts, the mayor proposed the ‘‘ Mineral Industries’’
in an excellent little speech. On behalf of the industry suitable respouses
were made by Mr. S, S. Fowler, Mr. B. T. A. Bell, and Mr. Bernard Mac-

Donald. A splendid tnusical programme was presented and the festive
gathering did not separate until daybreak was well advanced.

About one hundred persons sat down to an excellent dinver.

ENGAGEMENT WANTED BY MINING ENGINEER,

Mining Engineer of sixteen years’ experience requires position as
Superintendent or Consulting Enginecr, preferably for a gold mining
concern. Has had extensive experience in gold mining, milling and
treatment of refractory ores, by amalgamation or cyanide processes.
Also in coal, iron, and chromite mining. Is a good mine surveyor,
mechanical engineer, and has a thorough knowledge of mine account-
ing.  Address “ REFRACTORY,” Canadian Mining Repiezo, Ottawa,

Oant.

E. J. WALSH
CIVIL AND CONSULTING ENGINEER

M. Can. Soc. C.E. and
M. Can. Mining Institute.

OTTAWA CANADA.

NEW COMPANIES.
ONTARIO.

Lau entian Mining Company, Limited.—Incorporated 27th August,
1902, Authorized capital, 1,000,000, divided into 1,000,000 shares of f1.co
each. Head office: Toronto, Ont,

Canada Metal Miiling Company, Limited.—Incorporated 17th July,
1902.  Authorized capital, §50,coo, divided into 1,000 shares of f§50 ecach.
Head office: Toronto, Ont.

The Northern Light Mines Compa‘y.—Incorporated 14th August,
1902.  Authorized capital, £50,000.

The Algoma Consolidated Silver Mines Company, Limited.—Incor-
porated 12th August, 1902. Authorized capital, #1,000,000, divided into
1,000,000 shares of $1.00 each. Head office: Toronto, Ont,

BRITISH COLUMBIA.

The Kingston Gold and Copper Mining Company, Limited.—Incor-
porated 29th July, 1goz2. Authorized capital, 1,000,000, divided into 1,c00,c00
shares of $1.00 each.

The Myee Explo‘ration Company, Limited.—Incorporated 11th August,
1902, Authorized capital, 155,000, divided into 150,000 shares of $1.00 each.

The Canadian Qil and Mines, Limited.—Incorporated 15th September,
1y02.  Authorized capital, $2,500,000, divided into 2,500,000 shares of §1.co
each.

The East Kootenay Placer Mining Company, Limited.—Incorporated
15th September, 1902, Authorized capital, §50,000, divided into 50,000
shares of §1.00 each.

The Revelstoke and McCullough Céeek Hydrau ic Company, I_Ad.
—Incorporated 11th September, 1902, Authorized capital, $125 coo, divided
iuto 125,000 shares of §1.00 each.

COMPANY NOTES.

Le Roi Mining Co.—The report for July from this mine is as follows :
—“The tounage shipped during the month, together with its contents and
gross values per ton was as follows:—

Dry tons. Ozs Au. Ozs. Ag. Lbs Cu. Value
- N wet. per ton.
1stelass.. ... 14,492.734 S 437.974 14,099.69 672,314 §17.67
2nd class dump...... 1,677.534 1,005.887 1,376.89 55,332 $16.33
16,170.268 g 443.861 15,476.58 727,646 —
MINE EXPENDITURE.
The expenditure for the month on mine account was........... $51,385.53

The cost of breaking and delivering ore on the railroad cars for the
month was $2 87 per ton. The cost of loading second class ore from the
dump was 27.3c., which, added to the 2 per cent. ore tax for the month,
brings it 1o 4oc. per ton. The cost of delivering first class ore on the railroad
cars, including all mine expenditure other than cost of second class ore, was

$3.50 per ton.
NORTHPORT SMELTRER.

The expenditure for the month was. .. .. $5°,314.86

The following statement gives the details of the ores received at the
smelter during the month and the contents :—

Dry tons. Ozs. Au. Ozs. Ag. vafrétcu.
Public Ores:
Le Roi NO. 2.0 veeenn e 6,454.924 3255196 7,700.19 293,483
Le Roi Ores :
TSt CIASS. +oonreeie e 14.492.734  8,437.974  14,099.69 672,314
2nd class dump... ... - 1,677.534 1,005.887 1,376.89 55,332
22,625.192  12,699.057  23,176.77 1,021,129

The tonnage treated during the month was 19,965, segregated as follows:

Roasted oreS................ ... ... ... 10,76
Raw LeRoiNo.2....... .. = 5'c7>og.5
Raw Le Roi second class . . . 2’286 5
Raw Le Roi first class ., .. 1.908'
19,965.0

GOODS SENT SUBJECT TO APPROVAL

BERNARD

IMPORTER OF

CARBONS AND BORTS

For Diamond Drills and all Mechanical Purposes

BANDLER

65 Nassau Street, NEW YORK, N.Y.



THE CANADIAN MINING REVIEW,

WIRE
ROPE

We carry a Large Stock.

W. H, C. MUSSEN
& C0.

MONTREAL.

Obtain our Prices.

MINE
RAILS

BRIQUETTING MAGHINERY

FOR SMELTERS AND
BLAST FURNAGES....

BRIQUETTE your Flue Dust, Fine Ores, Galcines, Concentrates, Slimes and other Mineral Fines

INGREASES 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.

Sent on Trial and
Satisfaction Guaranteed.

OFFICE AND WORKS: 5700 Wallace St.

CHISHOLM, BOYD & WHITE CO.

CATALOGUE MAILED ON
REQUEST

CHICAGO, ILL, U.S. A.

J. Bertram & Sons
Canada Tool Works,

DUNDAS, ONT.

Buliders of Iron

¢ o « « WORKING MACHINERY

ces 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 Obfalnl;d at the Above Addresses. Write for Pricea.

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 Cumberland Reilway & 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 Offce: 107 ST. JAMES STREET, MONTREAL

Address: P. 0. BOX 396.



THE CANADIAN

MINING REVIEW,

The Crystal Gold Mine for Sale.

‘The undersigned offers for sale Mining Location W.D). 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 $1z.00 per ton. The ore is free milling. Tenders
for above property will be reccived by the undersigned, from whom
full particulars can be obtained.

WM. R. WHITE,

Liquidator of The Crystal Gold Miring Co.
of Rathbun, Limited.
Dated PEMBROKE, June 26th, 1902.

SCHOOL of MINING

Practical Science Faculty of
Queen’s University

Kingston, Ontario.

[ A 2 =0 =5 = J

THE FOLLOWING COURSES ARE OFFERED

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

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..

THE CANADIAN MINING REVIEW

OTTAWA, CANADA,

CoMBINED THEODOLITE AND
Mining Diac

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

GuN METAL - - Price £25.
Cone WorD - - Atavism,

ALUMINIUM - - Price £30,
Cope WorD - - - Ataxy,

Stanley’s Patent Mine
Staff, 6 feet, closing to
20 inches, very port-
able. ........ oL £25s.
ConE 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 FREE.

Address— W, F. STANLEY & CO. Ltd.

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

Telegrams—* TURNSTILE, LoNDON.

Gold Medals, Inventions Exhibitions, 1885, and Mining Exhibition, 18g0.

1. THREE YEARS COURSE FoR A DIPLOMA IN
(«r) Mining Engineering,
(h) Analytical Chemistiy and Assaying.
2, Four YEears' Coursk For A DeEcrEE B.Sc. 1N
Grour I,
(«) Mining Engineering.
(b) Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(d) Chemical Engineering.
Grour 1I.
(e) Civil Engineering,
(f) Mechanical Engineering.
(9) Electrical Engineering,
Grove II1.
(f) Biology and Public Health.
3. COURSES IN CHEMISTRY, MINERALOGY AND GEOLOGY
for degrees of Bachelor of Arts (B.A.) and Master of
Arts (M.A.
For further information see the Calendar of Quecn’s University.
4. PosT-GRADUATE COURSE FOR THE DEGREE OF
Doctor of Science (D.Se.)
For further information see the Calendar of Queen’s University,

imoummmmmmmm

Next Session begins §
; October 1st, 1902, i
00000000000000000000000000000000

MATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY,
SEPTEMBER I6TH,

a large scale,

For Calendar of the School and
further Information, apply to

The Secretary, School of Mining, Kingston, Ont.

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

Where there is thunder there is lightning.

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

NOW

IS THE

TIME

.Write for Bulletin No. 823..

MANUFACTURED AND SOLD BY

‘ ANADIAN ‘ ENERAL EECTRIC ‘ o,

LIMITED.

Head Office: TORONTO, ONT.

BRANCH OFFICES—

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

FACTORIES—

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

Uanadian Pacitie Railway

Great Mining
Regions

OF

British Columbia, the
Yukon and Alaska.

DAILY
- TRANSCONTINENTAL
SERVICE
between the
Atlantic and Pacific
Coast

THROUGHOUT
THE
YEAR.

COMMENGING JUNE 15, 1902,

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

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

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

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

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

C. E. E. USHER,

General Passenger Agent,
Eastern Lines,
MOXNTREAL.

ROBERT KERR,

Passenger Traffic Manager,
MONTREAL.

C. E. McPHERSON,

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

NOVA SCOTIA.

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

—AIND—

PRECIOUS STONES.

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

GOLD AND SILVER.

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

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

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

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

MINES OTHER THAN GOLD AND SILVER.

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

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles, transfers, etc., of minerals are registered by the Mines
Department for a nominal fee, and provision is made for lessees and licensees
whereby they can acquired promptly eithier 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 be.t
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. C(fﬂl is known in the Counties of Cumberland, Colclester, Pictou
and Antigonish, and at numeroys points in the Island of Cape Breton. The

ores of Iron, Copper, etc, are met at numerous points, and are being rapi..ly
secured by miners and investors.

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

THe Hon. C. E. CHURCH.

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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PROVINCE

of QUEBEC

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

oicAl NINERAL TERRITORY

Open for investment in

the Province of Quebec.

Gold, Silver, Copper, Iron,

Asbestos, Mica, Plumbago,

Phosphate, Chromic Iron, Galena, Etc.
ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

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

Mining concessions are divided into three classes :—

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

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

All lands supposed to contain mines or ores belonging to the
Crown may be acquired from the Commissioner of Colonization and
Mines (a) as a mining concession by purchase, or (4) be occupied and
worked under a mining license.

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

The rates charged and to be paid in full at the time of the pur-
chase are $5 and $1o per acre for mining lands containing the superior
metals* ; the first named price being for lands situated more than 12
miles aud the last named for lands situated less than 12 miles from the
railway.

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

from railway.
Unless stipulated to the contrary in the letters patent in conces-
sions for the mining of superior metals, the purchaser has the right to

mine for all metals found therein ; in concessions for the mlning of the

inferior metals, those only may be mined for.

*The superior metals include the ores of gold, silver, lead, copper, nickel. graphite asbestos,
mica, and phosphate of lime. The words inferior metals include all other minerals and ores.

Mining lands are sold on the express condition that the purchaser
shall commence dona fide to mine within two years from the date of
i purchase, and shall not spend less than $500 if mining for the superior
metals ; and not less than $zo0 if for inferior metals. In defaul’, 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, $s5 for
every 1oo acres, and (z) in unsurveyed territory, $5 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

i Licenses for mining are of two kinds : Private lands hicenses where
the mining rights belong to the Crown, and public lands licenses.
i These licenses are granted on payment of a fee ot $5 and an annuul
: 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 leu
| of fees for a mining license and the annual rental - such r'oyalties,
unless otherwise determined by letters patent or other title from the
- Crown, being fixed at a rate not to exceed three per cent. of the value
"at th mine of the mineral extracted after deducting the cost of
| mining it.

The fullest information will be cheerfully given on application to

THE MINISTER OF LANDS, MINES AND FISHERIES,

PARLIAMENT BUILDINGS, QUEBEC, P. C.
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DOMINIO

-~ CANADA

SYNOPSIS OF

REGULATIONS

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

COAL.

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

QUARTZ.

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

A Free Miner's Certificate is granted for one or more years, not exceed-
ing five, upon payment in advance of $10.00 per annum for an individual, and
from $350.00 to $100.00 per annum for a company, according to capital.

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

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

At least $100.00 must be expended on the claim each vear or paid to the
Mining Recorder in lieu thereof. When $300.00 has been expended or paid
the locator may, upon having a survey made and upon complying with other
requirements, purchase the land at $1.00 per 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 payvment of royalty
on the sales not exceeding five per cent.

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

Placer mining claims generally are 100 feet square; entry fee, $5.00,
renewable yvearly., On the North Saskatchewan River claims are either bar
or bench, the former being 100 feet long and extending between high and low
water mark. The latter includes bar diggings, but extends back to the base
of the hill or bank, but not exceeding 1,000 feet. \Where steam power is used,
claims 200 feet wide may be obtained.

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

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

The lessee's right is contined to the Sub.mcrged. bed or bars of the river
below low water mark, and subject to the rights of all persons who have, or
who may receive entries for bar diggings or bench claims, except on the
Saskatchewan River, where the lessee may dredge to high water mark on
each alternate leasehold. . .

The lessee shall have a dredge in oper:uiun 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 ﬁvh'cen miles or Q‘raclmn is
sufficient.  Rental $10.00 per annum for each mile of river lcuset!. ]}0_\';\|l_\' 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 ot
twenty years, also renewable.

Orrawa, gth Dec., 1901.

The lessee’s right is confined to the submerged bed or bars in the rivers
below low water mark, that boundary to be fixed by its position on the 1st
day of August in the vear of the date of the lease. X

The lessee shall have one dredge in operation within two years from the
date of the lease, and one dredge tor each five miles within six years tfrom
such date. Rental, $100.00 per mile for first year, and $10.00 per mile for
each subsequent year. Royalty ten per cent on the output in excess of
$135,000.00.

PLACER MINING IN THE YUKON TERRITORY.

Creek, Gulch, River, and Hill claims shall not exceed 230 feet in length,
measured on the base line or general direction of the creek or gulch, the
width being trom 1,000 to 2,000 feet. Al other Placer claims shall be 2350 feet
square, )

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

The person or company staking a claim must hold a Free Miner's cer-
tificate.

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

Entry fee $15.00.  Royvalty at the rate of 2% per cent. on the value of the
gold shipped from the Territory to be paid to the Comptroller.

No Free Miner shall receive a grant of more than one mining claim on
each separate river, creek, or gulch, but the same miner may hold any num-
ber of claims by purchase, and Free Miners may work their claims in partner-
ship, by filing notice and paving fee of $2.00. A claim may be abandoned
and another obtained on the same creek, gulch, or river, by giving notice,
and paving a fee.

Work must be done on a claim each vear 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 cach 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 occupit-
tion and entry by a Free Miner. )

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

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, mav be leased for twenty vears,
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
bo.und:n.rjes any mining claims already granted. A rental of $150.00 for each
mile of frontage, at the rate of 214 per cent. on the value of the gold shipped
from the Territory.  Operations must be commenced within one vear fromthe
date of the lease, and not less than $5,000.00 must be expended annually.
l!u‘ lease ex&‘ludos all base metals, quartz. and coal, and provides for the
withdrawal of unoperated land for agricultural or building purposes.

PETROLEUM.

Albunappropriated Dominion Lands shall, after the first of July, 1901, be
open 1o prospecting for petroleum.  Should the prospector discover oil in
paying quantitics he may acquire 630 acres of available land, including and
surrounding his discovery, at the rate of $1.00 an acre, subject to royalty at
such rate as may be specified by Order in Council.

JAMES A. SMART,

Deputy of the Minister of the Interior.
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Ontario’s

Mining
[ ands..

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 from 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 19goo 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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ELEVATURS CUNVEYORS

Chain-Cable Screens
Dump Cars
Rubber Belt " Coal and Ore
Spiral Handling Machinery
Crushers
CONVEYORS Coal and Coke

SEND FOR CATALOGUE.

SPECIFICATIONS.
PRICES WRITE FOR PRICES.
WILL ‘l‘ CIVE US YOUR
. ' PROBLEMS.
INTEREST |
You. ! Yalt

- ‘:]
WE CAN TAKE cARe [RNES

OF YOUR ORDERS 1

PROMPTLY.

WILLIA

Sole Canadian Selling Agents for

The Jeffrey M’'fg. Co.

&

EAL Write for Our
. Prices.

ON




CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland

MANUFAG!‘URERB OF

Collieries, Mines
WIRE ROPES for 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.

Tllustration of 3(* diar. Special Improved Patent Steel Wire Rope

1760 l;:.rds long, supplied to Dalzell Colli (ﬂ
which ran two years and 8 months, shewing condition when taken evious rope from another maker lasted 1 year and 9 montlu

Motherwell, Scot.,

TELEGRAMS—“ Ropery Rutherglen.” A BC, Al and Licber’s Codes used.

AGENTS IN CANADA:

Wm, Stairs, Son & Morrow Ltd., Halifax, N.S. Drummond, MeCall & Co., Montreal.
Ww. H 'rhome & Co. Ltd., Saint John, N.B. . John Burns, Vancouver, B. C.

Drummond McCa,ll & Co

IRON, STEEL and GENERAL METAL MERCHANTS

GCENERAL SALIS ACENTS

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

AND IMPORTERS OF

Beams, Channels, Angles and other Structural Material.
Steel Plates—Tank, Boller and Firebox Quality.
Cold Rolled Steel Shafting.
Mild Steel Bars—all diameters:
‘ Wire Rope. 8now Stoam Pumps. Tool Steel.

oommmnruo

Gremeral Offoes : cuug.a LIFE BUILDING _-  MONTREAL
Montreal Pipe Foundry Go |RON"_,

MARUFAOTURERS OF “G ILF.% Gharcoal Pig Iron, also

 CAST IRON “Midiand ™ ‘Foundry Ooke Pig Iron
WATER AND GAS PIPE -

HANUFACTU RBD BY

and other Water Works Supplies. | GAIIADA IRON FURNAGE COMPANY, LIMITED

: Plante at {uom FORQES, QUE., and
“LUDLOW” VALVES & HYDRANTS —_—
G““ AL OFFICES : CANADA LIFE BUILDING, MONTREAL.
Canada Life Build.ing - EONTBEAL. Geo. E. Drummond, Managing Director and Treasurc. .




THE DOMINION WIRE ROPE GO0. Limreo

MONTREAL, CAN
Manufacturers of ¢ LANG,S » PATENT WIRE ROPES

' FOR COLLIERY AND GENERAL l ALSO BEST STEEL WIRE ROPES
MINING PURPOSES. FOR ALL PURPOSES.

- DomiNion DURABLE [E

NEW... T0 LAST...

The Wearing Surface of Hemp. | The Strength of Wire.
The Flexibility of Manila. ~

UNEZCELLED FOR TRANSMISSION AND PILE DRIVING PURPOSES

~ Vancouver B.C. Winnipeg, Man. | Ottawa, Ont. ,CATALOGUE ON
BRANCH OFFICES: pocciand. B.C. Toronto, 0nt. Halifax, N.S.  APPLICATION.

MINING AND CONTRACTORS' RAILS . . .

RELAY'NG RA'L 45 Ibs., 66"» BSlh pnvnd ' ’

IMMEDIATE sHIPM ENT.

LIGHT MINING RAILS

12 Ibs., 25 Ibs., 30 ibs., per Yard

..Mining Cars..
«IN STOCK..

o WHEELBARROWS *&,,
SPECIAL ORE BARROWS

Charging Barrows
PICKS, SHOVELS, HAMMERS, TOOLS, ETc 3

Barrett Jacks. Car Movers.
ENGLISH OCTAGON DRILL STEEL cnnmtn,‘m”:‘ o

S




