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reCANADIAN RAND [RILL [
SHERBROOKE , QuE.

BRANCH QFFICES IN
MONTREAL Que. TORONTO,Onv HALIFAX v § I B
ROSSLAND .o c.RAT PORTAGE .Owr GREENWOQD, §

VANCOUVER,B.C. 3L,

mmor

RUBBER GO0DS TOR MINING PURPOSES..

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

..MANUFACTURED BY..

THE GUTTA PERCHA & RUBBER MFG. (0. OF TUBBNTO leted

LIDGERW0OD ENGINES

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

; HOISTING OR WINI]ING

‘ AND ALSO IN THE EQUIPPING OF

Locke-Mlller System of Cableways
THE JAMES GOOPER MANEG, CO. Limitod

S ‘Branohes—HALIFAX, 124 Hollls St.  RAT PORTAGE, olo Dismond Drill Co  ROSSLAND, P.O. B""‘""g‘

MANUFAOTUHED IN CANADA BY




:

FRIED. KRUPP GRUSONWERK }

Magdeburg-Buckau (Germany)

MINING MACHINERY

ORE CRUSHING : AMALCAMATION :
Stone Breakers of s y strong construc- Amalgamation Tables and Pans, Larslo’s Gold
tion, Roller Mills, Chillan Illls Amalgamators, Settlers, etc.
BALL MILLS : SEPARATION and CONCENTRATION :
for dry and wet crushing, mere than 1,800 at Separators, Exhaustors, Hydraulic Classifiers,
work, Percussion Tables, Jiggers, Rotating Round
STAMP BATTERIES Tables.
Shoes and Dies of Krupp’s Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant

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

= COAL WASHING PLANT
\A*™ Large Testing Station for Crushing and Dressing Ores at the Works.

'~ ForCasada: JAS. W. PYKE & Co.,Merchants Baok Building, 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 1082, JOHANNESBURG, S.A.R.

G000000080000000000000000000000000000000000000000000000000

R AI L JOHN ). GARTSHORE, 83 Front Strest West

0000000000000 000000000000000000¢
0.00“””000.0‘0000“““““”

Opposite Queen’s Hote! TORONTO, ONT.

ror A secoowie - MINING EQUIPMENT, Efc.
THE WM. HAMILTUN MANUFACTURING (CO. LMTep

| ENGINEERS AND CONTRACTORS |
'PETERBOROUGH ~ NELSON  VANCOUVER

We are...

Sole Agents and
Manufacturers In
Canada for this
Table.

lnlfrlng.r. will be prosecuted

THE WILFLEY TABLE

5 #WWWWR

We contract for the Design and Construction of Complete Stamp Mills,
Concentration, Chlorination, Cyanide and Smelter Equipments.
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S:I-e Representative in Canada FRANCIS T. PEACOCK, M, . 44 nada Life ldg.,

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

ALWAYS CARRIED IN STOCK

g 15 M D

H. W. DeCOLJF?TENAY & CO.

86 and 88 McGILL STREET

e Agents for Canada.

MONTREAL.

ADAMANTINE SHOES & DIES ALSO CHROME CAST STEEL.

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

| These castings are extensively used in all the Mining States and Territories throughout the World. Guaranteed
P 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,
BROOKLYN, N.Y., US.A.

Canda Cam.
F. E. CANDA, President. C. J. CANDA, Vice-President. F. MORA CANDA, Secretary. T. 1. JONES, Treasurer.

L

ARTHUR KOPPEL

FORGED STEEL

SHOES and DIES

of Superior qui ality and at
prices 20 to 30°; lower than
any other m: aker.

MINING CARS :.::o..
PORTABLE RAILWAYS,

Rolling Stock, Railway Outfits for
Mines of every description.

Export Work a specialty.

ARTHUR KOPPEL,

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

SEND FOR CATALOGUE NO. 16,

FURNISHED BY

ARTHUR KOPPEL,

Department B

66 Broad St., N.Y. City.

WRITE FOR PARTICULARS

134d0M ¥AH1YY

AGENTS FOR NOVA SCOTIA
l. MATHESON & CO. Limited
Engineers New Glasgow, N.5.

AGENTS FOR NOVA SCOTIA
I. MATHESON & CO0. Limited

Engineers New Qlasgow, N.S.
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ALLIS-CHALMERD (0.

SUCCESSOR  TO
THE EDWARD P. ALLIS CO. FRASER 8 CHALMERS, GATES IRON WORKS, DICKSON MFG. CO.
Milwaukee, Wis. Chicago, M1, Chicago, 111, Scranton,Pa.

MANUFACTURERS OF

ining Machinery

6-Foot Bradley Improved

Chilian
Grinding Mill

This mill is driven from under-
neath to avoid oil from the
driving gears dropping into the
grinding pan. The three solid
rollers, each weighing 6,400 lbs.,
are so rigged to the vertically
adjustable driving spider that the
centrifugal force of the rollers
augments their efficiency for
crushing and grinding.

The roller shaft journals are
hinged in the spider so as to per-
mit each roller to independently
adjust itself to the amount of
material on the ring die. A step
box fitted with steel wearing
rings not only supports the
spindle’s weight, but also pre-
vents its being lifted by the
centrifugal force of the rollers.

All bearings are made extra
large and adjustable, and special
care has been taken to overcome
end thrust. The ore and water
are fed to the annular launder,
placed directly on top of the
driving head, and are from it
spouted right in front of each
roller. Back of each roller isa
scraper to agitate the ore bed and
to assist in washing pulp against
the screens. The screening sur-
face is extra large, and the ring
die and roller tires are made of
extra hard and tough rolled steel.

BRADLEY
IMPROVED
CHILIAN
MILL <« ~

Sole Builders of

Reynolds Corliss Engines for all
Power Purposes

Riedler Pumps and Air Compressors

BRANCIT OFFICES : GENERAL OFFICE : BRANCI OFFICES :

NEW YORR, Broad Exchangelildg 3 SALT LARE (1TY. Dooly' Bloc h.
PITTSBt R(lj 1212 Frick Bldg. CH l CAG O ° N ILL.’U.S.A. Sl)()l\.»\\ E. 512 First e
MINNEAPOLIN, 16 (hrnf hangeBidg. SAN FRANCINCO. 623 Has wani iy,
DENVER., 1619 Tremont 51, HOME INSURANCE BUILDING. LONDON. ENG. 160 Dashwood House
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ALLIS-CHALMERS (Y.

SUCCESSOR  TO
FRASER 8 CHALMERS, GATES IRON WORKS,
Chicago, i1, Chicago, 1.

THE EDWARD P. ALLIS CO.

DICKSON MFG. CO.
Milwaukee, Wis.

Scranton, Pa.

MANUFACTURERS OF

Mining Machinery

The Presidio Mining Company, of Shafter, Texas, operates a fifty-stamp, wet-crushing silver
mill. Careful records of cost of shoes and dies have been kept for twelve years. The Presidio
Company has used high-grade Open Hearth and Crucible Steel castings, Chrome Steel, Ferro-
Aluminum, Forged Steel, Harveyized Steel, Manganese Steel and Projectile Steel. The best
records made by each kind of metal used in the shoes and dies show the following :

1115-GALMER S L2,

COST OF CASTINGS

CHICAGO, U.S. A )@, PURCHASED PER TON OF ORE
“SATES"CHILLED IRON & CRUSHED

E‘S AND DIES. Harveyized Steel..................... .1629

W&}bg&g}&/}!/ Forged Steel.... .................... L1227

YRS Chrome Steel......covveeeiiee cunn .1107

Chrome Steel.............. ... ..., .10587

Chrome Steel......... ... ... ....... .0786

Projectile Steel ...................... .1051

WORN SHOE Projectile Steel .. .... .c............. 0538

ﬂfter'/pays e Manganese Steel......... .. ........ .0995

e 60// U/s’/1 Ferro-Aluminum.... ... ..... .0960

o CastSteel ...............0 ol .0705

Gates Chilled Iron......... oo ... 0348

Gates Chilled Iron. .................. .0285

Gates Chilled Iron. ............. .. .0227

Gates Chilled Iron, diesonly......... 0199

We have perfected a mixture of iron for Stamp Shoes and Dies that is unequaled for wearing
qualities. After very severe competitive tests with other brands of iron and steel ( see accom-
panying record of tests made by the Presidio Mining Co.), the Gates Chilled Iron Shoes and
Dies have been pronounced by the leading mill men of this country to outlast any other material
on the market, price being considered. For the past few years we have been supplying the
Homestake Mining Company, Lead, S. D., and several other of the leading mining companies
of the United States with their entire supply of Stamp Shoes and Dies made of this special
mixture of chilled iron. The Homestake Mining Company has, in the past few years, purchased
in the aggregate about 30,000 Stamp Shoes and Dies, and according to their own record, the
average life of our chilled iron shoes working on their ores runs from 55 to 65 days each, which
includes all breakages and defects in castings.

WRITE US FOR PRICES AND FURTHER INFORMATION

GENERAL OFFICE :

ILL.US.A.

BRANCH OFFICES:

BRANCI OFFICES :
SALT LARE (1TY, Deoty Block.
SPORANE. 512 First Awe
SAN FRANCINO, 623 Hay want Blay

LONDON. ENG. 160 Dashwood House

NEW YORNK, Broad ExchangeDldy
PITTSBURG, 1212 Frick Bldy.

MINNEAPOLIS, #6 (v hangebldg
L DENVER,

1619 Tremont N1

HOME INSURANCE BUILDING.
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Compound Belt-Driven Compressor

EASTERNBRANCHES

MONTREAL,QUE.
TORONTO,ONT.
HALIFAX,NS.

AIR GOMPRESSURS

HEAD OFFICE & WORKS,

SHERBROOKE,

QUEBELCL.

Duplex (Meyer-Yalve) Com, or

Cross-Compound Corliss Compressor

WESTERNBRANCHES

ROSSLAND.B.C.
GREENWDOD B.C.

VANCOUVER,E

.L.

RAT PORTAGE,ONT.
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THE BENNETT FUSE

The Popular Fuse Trughout the Dominion

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 I.abricators being carefully fitted by enlarging the oil hole to fit

. the plug part of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the needle must be perfectly round, smooth and clean, so !

! as to work freely in the tube, the flattened end reaching about half-way
up the inside of Lubricator, while the other end rests on the shaft or

: axle, will produce the following results, viz, :—

1st.—Free working of the machinery by perfect lubrication.
2nd.—A saving of more than 735 per cent. in oil.
3rd.—Corresponding economy in steam-power and coals.

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

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

WRITE FOR PRICES TO

2 THE HAMILTON BRASS
o cxnavmn e s s, MFOs G0sy Limited

No Moisture. No Scale. Saves Cost Quickly, HAM“.TON. ONT.
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GERSOLL-SERGEANT

AIR COMPRESSORS

...SIMPLE OR COMPOUND...
A

RocK DRILLS

-..FOR HARD OR SOFT ROCK..

DUPLEX STEAM ACTUATED COMPOUND AIR COMPRESSOR, CLASS G
With Compound Double Acting Air Cylinder and Receiver Intercooler.

GOMPLETE MINING AND QUARRYING PLANTS.

JAMES COOPER MAN'F'G CO. LIMITED

MONTREAL..

BRANCHES—124 Hollis St., Halifax, N.8. c/o Diamond Orill Co., Rat Portage, Ont. P.0. Building, Rossland, B.C.
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WALKER BROTHERS

WIGAN, ENGLAND

ATR COMPRESSORS

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

ameees e

L )

WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS

ORIGINALLY CONSTRUCTED BY OTHER MAKERS.

RIO TINTO COMPANY

We have received permission to state that tests made by the officials of the “ RIO TINTO COMPANY "
during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their MINES

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

——THE BLACKWALL TUNNEL=—

For the construction of the Tunnel, Six Air-Compressing Engines were erected. The largest Two Pairs of Compound Enginss, weie supplied by us
Messrs. S. PEARSON & SON, the Contractors fpr 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. BrackwaLL TuNNEL Works, East GreeNwicH, S.E.
Messks. WALKER BROTHERS, PaGEFIELD IRONWORKS, WiGaN. May 1oth, 1897,

DEear 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,
we purchased from you,

nd it gives us great pleasure to thus testify to the good qualities of the plant which
We are, Dear Su'sa, Yours taithfully.  (Signed) pro S. PEARSON & SON, E pMom. -

FRANCIS T. PEACOCK, M.E., &"&ui™ 44 Canada Life Building, MONTREAL



Chemical and

Assay Apparatus

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

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

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

OUR 1897 CATALOGUE ON APPLICATION.

Lyman, Sons & Company

380, 882, 384 and 388 St. PAUL STREET

e —— T —— —

LONDON NEW YORE  PARIS

J. BASZANGER & CO.

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

CARBONS m o

For Diamond Orills and all Mechanical Purposes.

Finest Quality and Shapes at Lowest Prices.

M o NTREAL Goods Sennt ona Approval.
[} WORN OUT CARBONS AND FRAGMENTS BOUGHT.
rmmm mmmmmowoo*
mmmmmmmmmmn.mmmmmmmmmmmmmmmmmmmo L 2 2 3

DIAMOND DRILLS |

They remove solid cores through rock.

CO0000000000000 000000000000
0006606606600 66

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

20000000
000000

SEND FOR OUR DIAMOND DRILL CATALOGUE.

STANDARD. DIAMOND DRILL €0,

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

0000
0009090 000000000
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NOVA SCOTIA STREL & COAL C0. Ld.

PROPRIETORS, MINERS AND
SHIPPERS OF

yiney Hmes Bituminous Coal.

Unexcelled Fuel for Steamships and Locoﬁotives, 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 34 to 1" Diameter, Steel Tub Axles
Cut to Length, Crow Bar Steel, Wedge Steel, Haommer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting. 55 to 5"
true to oo PATt 0f Ome Inch.

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

Special Attention Paid to Miners’ Requirements.
CORRESPONDENCE SOLICITED.

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



x THE CANADIAN MINING REVIEW,

DEEP DRILLING

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

DIAMOND
ROCK DRILL

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

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

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

American Diamond Rock Drill Co.

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

Cable Address, “ Qcciduous,”” New York.

ROCK DRILLS
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SULLIVAN

HOISTING ENGINES

FOR ALL PURPOSES

HEAVY HOISTS A SPECIALTY

AIR COMPRESSORS
DIAMOND DRILLS ROCK DRILLS
COAL MINING MACHINERY

TO INSURE PROMPT ATTENTION, ADDRESS DEPARTMENT No. 7.

MACHINERY CO.

135 Adams St. Chicago, USA.
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The Standard of Excellence

in Bituminous Coal and Coke

for Blast Furnaces, Foundries,

Manufacturing and Domestic

2. 3o Soodeode ofe .2, 2.
Tt 0

Use . . . . . . . . . ..

-------- _.__)__-_t'lLQALQ'Q_L!'QQQn!'!',"!!"!tcj.....('.l.!!
Pepdobdebpbbtt ofedededodedododododod weerTpp ol dd dodod oo ferte e Foobebod sbebofocd Jrdocdeod

RELIABLE, UNIFORM and STRICTLY HIGH GRADE

S

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

Intercolonial Goal Mining Go. L

o oo oo oZo oo oo oo oo e oo se oo oo oBeode oBe oo oo oZe oBo B oBo e oo o L. 2 L 3. 2 2. 3 R NI
JRC 20 At M it Mt M 20 Mt ¢ S e M 2 2t 2 e 20 0t o a2l o T B2 L0t e 2 2 28 3 bt 200 200 20 2 2t e 2 ok be 20 3c o

AGENTS :

Hugh D. MacKenzie, Halifax.

Chas. W. lves, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

Bebodobdbop o opdebdoddidg i debbled dedeob oo espofee e

SHIPPING PIER AT GRANTON, Picrou HARBOUR, N.§,

hebebdedededoddodododeodocdedodoroch g oo odrofofeofodofoofeode

***************::**:::::::""::::::::::"::: ------- oo oo o oo oo oo
Head Office: MONTREAL, Que
JAS. P. CLEGHORN, CIARLES FERGIE, D. FORBES ANGUS,

President. Vice-Pres. & General Manager Secretary-Treasurer-



THE CANADIAN MINING REVIEW, xiii

DOMINION GOAL GOMPANY, LIMITE

Glace Bay, C.B. Canada

MINERS OF
BITUMINOUS COALS “INTERNATIONAL” GAS GOAL
The celebrated ‘‘ Reserve” And the best steam coal from its
coal for Household use. | Collieries on the Phalen seam.

Y early Output 3,000,000 Tons.

i
International Shipping Plers of the Dominion Conl Co. Limited, at Sydney. C.B. 1
i

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

Bunlkkex» Coal

L N - anv he rovide . - g R . . . .
The Dowminion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch. Speecial
attention given to prompt loading.  Steamers of any size are hunkered without detention.
By improved sereening appliances, lump coal for domestic trade is supplied, of superior quality.

APPLICATIONS FOR PRICES, TERMS, &e., SHOULD BE MADE ToO

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 Greneral Manager.
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DESIGNED TO SUIT THE CONDITIONS

We also manufacture a Complete Line of

ELECTRIC MINE LOCOMOTIVES

COAL CUTTERS
Power Drills Screens

Crushers Conveyors, Etc.

JEFFREY LOCOMOTIVE HANDLING ORE CARS.

iies The Jeffrey Manufacturing Company 50 e v

NEW
CHAIN
CATALOGUE
NOW READY
SEND
FOR COPY
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THE BABCOCK & WILCOX

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.
peern

i
=g = S Ml e L ok X "oy
; Eaas e e Large book ‘‘STEAM” sent free on
E_é ¥
. Eeome _

. ESEEESE e e application.

BABCOCK & W|LC/OX,'LIMITED ENGINEERS

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

THE JOHN McDOUGALL

Caledonian Iron Works Co. Limited

MONTREAT. Que.

BOILER

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

GENERAL AGENTS

weonror. WORTHINGTON PumPS

Meters, Btc., Rife Hydraulic Engines and The New York
- Filter Manufacturing Company

TANKS AND
WROUGHT IRON
WORK . . . .
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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 powder.
Each Fuse folded separately and packed in neat paper boxes of 50 each. All
tested and warranted. Single and double strength with any length of wires.

Blasting Machines,

The strongest and most powerful machines ever made for Electric Blasting.
They are especially adapted for submarine blasting, large railroad quarrying,
and mining works.

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

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

SINGAE STRENLIH

pere

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

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

Imported Promptly at Lowest Prices.

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

Iron_and Steel Structures for Collieries,
— - e o7 UCHTEs TOF MONNICTIES,
Metal Mines and Smelting Works.

—ra® JPTES dnd omelting vworks. ..

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

. A LARGE STOCK QF . .

ROLLED STEEL BEAMS, JOISTS, GIRDERS, CHANNELS, ANGLES, TEES, 7 BARS AN PLATES

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

| Dominion Bridge Qo., Ltd., Mo o

ILL AND MINING MACHINERY

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

ALEX. FLECK"“~OTTAWA
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A customer says :—

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

Robb Engineering Co. Ltd.

AMNHERST, N.S.

A ent WILLIAM McKAY, 19 McKenzie Crescent, T'oronto.
g S{ WATSON JACK & CO., 7 St. Helen St.. Montreal.
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MANUFACTURERS OF
Instruments of Precision it

TRANSITS THEODOLITES
HEDLEY DIALS LEVELS, &c.
ANEMOMETERS
DRAWING INSTRUMENTS

SAFETY LAMPS of all kinds, Lamp Parts and Supplies.

StocK AT MONTREAL. SEND FOR CATALOGUE AND PRICES.

SOLE REPRESENTATIVE FOR CANADA

MOUNTAIN TRANSITS

FRANGIS T. PEACOCK, Canada Life Building, MONTREAL e e e,

Surveying, Mining and Engineering Instruments
accurate ano [MIINING TRANSITS wost imerovep

A COMPLETE LINE OF ENCINEER'S INSTRUMENTS AND SUPPLIES,

Reasonable Prices. Send for Catalogue. Repairs a Specialty.

HEARN & HARRISON noreevmnesecer MONTREAL
A. LESCHEN & SONS ROPE CO.

SOLE MANUFACTURERS OF

Patent Flattened HERCU I .
strand wire rope @izt sie s | ESCHEN'S % TRAMWAYS

Rope
REMEMBER! Ail genuine Hercules \an'cr‘;;i:ptll:: r't\);(gel:l[:t‘rim‘ Wire Ropel Man”a! sisal Rope’ WOOd! lron and steel BIOCks ggsec‘:'?;{mn
HOME OFFICE: 920-922 No. First St., St. Louis, Mo. BRANCHES : ¥ov/naisass>

IQOCCOC000000CO 0000000 0CC0C00A00C0000000000CoR00)

THE DENVER FIRE CLAY (O,

[742-1746 Champa St., DENVER, COLORADO, U.S.A.
NS ASSAYERS and CHEMISTS
SUPPLIES,

MANUFACTURERS OF
Furnaces, Crucibles,
Scorifiers, Muffles,

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

SELLING AGENTS FOR

AINSWORTH BALANCES.

N = WRITE FOR CATALOGUE. Denver, COIO., U. S. A.
COL00D0 O CO'0ICOCOCOCO0C0 RO AACCO00 Send for Catalogue B-5 for full particulars.

Brunton’s Patent Pocket Transit

For Surface or Underground Surveys

THE accompanying illustration shows an
k operator taking vertical angles with the
Brunton Patent Pocket Transit.

It is the most accurate and reliable pocket
instrument made for preliminary surveys of
every description.

Case of aluminum 234 by 234 by t inches;
weight 8 ounces.

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

(C,0,0,C,0,010,0,0,0,00000000]

May be purchased from any reliable supply house
or direot from the sole manufacturers . . . , | |

Wm. Ainsworth & Sons,

Sole Manufacturers

O.C.00.C.CC0.COC0CNE 00000000~ CC ]

®
®
®
©®
®
®
O]

0,0,0,0,0,C,0,00,00
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THE GRIFFIN{

THREE ROLLER

.ORE MILL...

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

Send for free illustrated and descriptive catalogue to

Bradley Pulverizer Co. ﬁ%%%‘m
e et eesrestsststestsssstsstsstssssssssssssss

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

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

NEW AND SECOND HAND M, MITSHKUN CO-

FOR RAILWAYS, TRAMWAYS, &c. DETROIT, MICH

weseen ALJTOMATIC Iron

ompression Grip Gl‘%g‘{lzgls

mmggmg

USED ONLY ON THE

PATENT

Bleichext
W ire

Rope

T'ramway

SUPERIOR 10 ALL OTHERS.

THE TRENTON IRON CO.

TRENTON, N..O.

Manufacturers, Engineers and Contractors, and sole licensees in North America for the Bleichert
System.  Also, Wire Rope Equipments for Cable Hoist-Conveyors, Surface and s
Underground Haulage, Transmission of Power, etc. o ge g 0
L .
Illustrated book upon application, .

New York Office—Cooper, Hewltt & Co., 17 Burling Slip. TORONTO
Chicago Office—1114 Monadnock Building. CANADA
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MINING SUPPLIES =

PICKS SHOVELS WIRE ROPE CHAIN
DYNAMITE POWDER DETONATORS FUSE
BAR IRON STEEL DRILL STEEL 5 fus

STEAM & COMPRESSED AIR HOSE HARDWARE
PIPE VALVES FITTINGS ETC.

RICH LLEWIS & SOIN

LIMITED

HARDWARE TORONTO

THE BUCYRUS COMPANY

SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDGES.

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

“ss... DYNAMITE AND EXPLOSIVES "

-« . Manufacturers and Dealers in. . .

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
Tz, ONTARIO POWDER CO. Limited ™™, o,

This School is equipped and supported entirely by the Province of

chool of Practical Science, Toropfp ™ o= smrastairs s e

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

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

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

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

FOR FULL INFORMATION SEE CALENDAR,

L B. STEWART, Secretary.
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LOBNITZ GOLD DREDGERS ARE

AT WORK IN BRITISH NORIH

AND BOUTH AMERICA, APRICA.
ASIA, &o.

Telegraphio Addross:
LOBNITZ, RENFREW Al Code used.

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

The New Jackson Hand Power Rock Dril

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

WILL WORK IN ANY POSITION, IN ANY ROCK, .

It Saves Steel, =

It Saves Labor,

H. D. CRIPPEN wnitwe 52 Broadway, New 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

Write for; ‘C‘atalogue. It_ 757 aves M o n ey- ;s < ‘§

THE PNEUMATIC CYANIDE PROCESS CO.

and the patents protecting said PROCESs all over the world.

The results attained by this Precss 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 gget the use of the PNEUMATIC DENVER, COL.

PROCES at a merely nominal cost.
. [he record of 40 years of successful mill and smelter work made
y

The Colorado Iron Works Company

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

Address all

Inquiries to The P neuma:tio 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 Special Act of
Parliament.

NITRATE OF SODA.

BATHOTA, LONDON.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

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

MONTREAL and
TORONTO.

Oable Address: -

NG BROTHERS

15 Bell’'s Lane
QUEBEC.

Lumber

Asbestos
Chromic Iron

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

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

CHROMIC IRON MINE—Black Lake.

C.L
BERGER
& SONS

9 Province Court,
BOSTON, Mass.

SUCCESSORS TO

BUFF & BERGER.

SPECIALTIES :

Standard Instruments
and Appliances
for Mining, Subway,
Sewer, Tunnel,
and all kinds of
Underground Work.

SEND FOR CATALOGUE

McPherson, Clark, Gampbell & Jarvis

Barristers, Sollcitors, &c.

OFFICES :
Trusts and Guarantee Bullding

16 King St. West, Toronto, Can.

Cable Address: CLAPHER, TORONTO,

NICKEL

The

Canadian Copper
Company

74 BROADWAY

NEW YORK

OrrForD 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—
Copper Ingots, Wire Bars and Cakes—Ferro-Nicke!)
and Ferro-Nlckel Oxides for use In preparing Nicke!
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.

LICENSES TO PROSPECT

or work Minerals on any of their Lands and Reserva-

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

minerals, are issued by

The Canada Company

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

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

OLDEST EXPERTS IN

Molybdenite,
Scheelite,
Wolframite,
Chrome Ore,
Nickel Ore,
Cobalt Ore,

G

.

Barytes, Cerium, and
Graphite, all Ores
Blende, and
Corundum, Minerals
Fluorspar,

Feldspar.

- .
LARCEST BUYERS. BEST FICURES.

ADVANCES ON SHIPMENTS.

CORRESPONDENCE SOLITITED.
SRR

:AI\LES-—&Blackwe”, Liverpool, ABC Code, Moreing

1, Mining and General Code, L;
Col:::nd Mullers Code. e, Licbers

Lepoux & Co.

99 JOHN ST., NEW YORK.

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

Sample anﬁssay
Ores and Metals.

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

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

GROUND MICA

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

MANUFACTURED BY

The Ontario Mica Works

6 and 8 PRINCESS ST.

KINGSTON, ONT.
Canada Atlantic Ry.

THE SHORT FAVORITE ROUTE
BETWEEN
Ottawa and Montreal.
TRAINS DAILY

EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

(uebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston

And all NEW ENGLAND POINTS
Through Buflet Wagner Slecpers between Otiawa and New York,

Baggage checked to all points and passed by custcms in transit.
For tickets, time tables and infurmation, 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

TORONTO.

538 Huron Street

Specialty :

Examination, Prospecting and Initial
Development of Mining Properties.

ESTABLISHED 1869,
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- DIREGTORY OF MINING ENCINEERS, CHEMISTS, ASSAYERS, ETC.

<

JOHN E HARDMAN, S.B. . JOHN B. HOBSON J. B. TYRRELL
CONSULTING CONSULTING MINING ENGINEER Late of . f Canada,
a i N
MINING ENGINEER Manager Con. Cariboo Hyd. Mining Co., Limited e of the Geological Survey of Cana
BULLI LUMBIA. )
Room 2, Windsor Hotel Montreal. ON, BRITISH CO R MINING ENGINEER
28 years’ experience in the equipment and operation
) of large Hydraulic, Deep (ravel, Drift and Gold Dawson - - . YUKON.
20 years’ expcrienc.e in the Minir:igcand Reduction of Quartz Mines, in California and British Columbia. . . q
Gold, Silver, Lead and Copper. Telegraphic and Cable Address : 'Ile]egraphlc Ad ress—Ty:’r.el‘l, Dawson.
13 years as a Specialist in Gold Mining and Milling. “ HoesoN,” ASCHROFT, B.C. 'ode used—Bedford McNeil’s.
; MONTREAL TESTING LABORATORY. J. BURLEY SMITH F. HILL
' MILTON L. HERSEY, M.A.Sc. (i) CIVIL AND MINING ENGINEER | ' :
‘ CONSULTING CHEMIST OF THE 30 Years Experience. ! MINING ENGINEER.
i Canapian Paciric RaiLway Company. RAT PORTAGE - - - ONTARIO.
146 St. James Street MONTREAL Undertakes the Prospecting of Mines and Mineral Lands. . . .
! ~_Diamond Drill Borings made by contract for all minerals Mines and Mineral Lands examined and re-
ASSAYS OF ORES | |usty sod mesticon, ot Nels wnd o pongs | | portedon.  Plans and Estimates on Concen-
" ANALYSES of all materials made with greatest accuracy. ridge Foundations. Quarry Sites and Clay Fields tested. trating Mills after the Krupp- Bilharz system.
SAMPLES BY MAIL—Iceut 1erg Oés.; mm}} 24 075, |x.§3§'§§£§§ tsefhgns xl;nad; showing result of H%riri’gsd—Gol[d
INSTRUCTION IN ASSAYING, Etc., to Prospect- Tube S ©dge by the new Pneumatic an draulic
ors and others. * onitors and Placer ining plas geanedklumes, Ditches, PORT ARTIIUR, ONT.
MINERAL PROPERTIES EXAMINED. structed. Properties Examined and Reported on, Assays made. CANADA.
J. T. DONALD FRANK B. SMITH, B.Sc.
ASSAYER AND MINING GEOLOGIST. CIVIL AND | FRANK C. LORING
112 St. Francolis-Xavier St., MINING ENGINEER MINING
MONTREAL. Certificated Colliery Manager Great Britain and ENGINEER
e British Columbia.
No. 45 Broadway NEW YORK
Analyses and Assays of .Ores, Fuels', .Furns.ce REPORTS ON MINING PROPERTIES.
Products, Waters, ete. Mines and Mining Pro- —_— Office, Room 83.
perties examined and valued. CALGARY, ALTA.
JOHN ASHWORTH J. H. CHEWETT, B.A. Sec. CHAS. BRENT
CONSULTING MINING ENGINEER (Honor Graduate in Applied Science, Toronto University) )
Of the firm of Asso. Mem. Can. Soc. C.E. MINING ENGINEER AND METALLURGIST
ASHWORTH & MORRIS MINING ENGINEER Rat Portage, Ont.
Civil and Mining Surveyors and .
Engineers. Valuers. Consvltation. Reports. Development. Examines and reports on Mining Properties.
8—KING STREET—8 87 York ST., RossiN BLock, Superintends the erection of Mining and Milling
’ Plants.
MANCHESTER, ENGLAND TORONTO.
’ .
JOHN McAREE, B.A. Sc. DeMOREST & SILVESTER
J. C. GWILLIM, B.Se ; MINING CIVIL AND MINING ENGINEERS.
MINING , ' ) ‘ ENGINEER ONTARIO LAND SURVEYORS.
o
ENGILNEFR — Surveys. Reports.  Development.  Installation.
: ‘ Ontario and Dominion Land Surveyor. “DE . ; »
Cable address, ‘“ DEMORSIL, SUDLURY.
NELSON, B.C. \ Codes, Lieber’s and Bedford McNeil’s,
RAT PORTAGE - .  ONTARIO. SUDBURY, ONTARIO.

WM. BLAKEMORE A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc. M.E.
MINING ENGINEER. MECHANICAL ENGINEER
Consultation. Reports, Sevelopment. DREDGING MACHINERY. PLANT FOr PusLic WORKS. GoLyv DREDGES.

879 DORCIIESTER STREET, MONTREAL
CANADA.

Montreal.
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AumImmmm_—-—mmnnnnmmnmnnnmnenms | M. BEATTY & SONS,
' Welland, Ontario.

Wi

MANUFACTURERS OF

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

MINE HOISTS, HOISTING ENGINES,

HORSE POWER HOISTERS,
SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS.
Submarine Rock Drilling Machinery.

COMPLETE POWER EQUIPMENTS

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

sssssuce THE JENGKES MACHINE CO. v

ORONTO.
TORONT 27 LANSDOWNE ST. MONTREAL.

ROSSLAND and 194} Hollis S«.
GREENWOOD, B.c.  SHERBROOKE, Que., CANADA. MALIFAX, N.S.

RURUHITRIRU R U R

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

WIRE ROPE AT MARKET PRICES.

HiNHIGH AL SR IR B ALY

AGENTS :

E. LEONARD & SONS

MONTREAL, QUE.

ZabiitiI

lnn

hd D€ 4 Ly e LBl
0®e®¢®q BGREENINGWIRE CO3-2 1311 127 I RACTT
_0_0 (WIRE MANUFACTURERS |m ' FOR EVERY CLASS
. . . . | = OF MATERIAL.
®_0_0
®_0O0

e_©O
,"

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

( & METAL PERFORATORS | —

“‘ HAMILTON .
0.0.0 XMONTREAL. ety -

MINERS’ REQUIREMENTS,

Pumps for Mine Work 7oy P

We are manufacturing head- ' =
quarters for all classes of Pump- ' » L

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

ST, JOHN, N.B.

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

Catalogues, Plans and Specifications
furnished on request.

THE NORTHEY (0.,

::::::

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

Limited, Toronto, Ont




20th YEAR OF

PUBLICATION.

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

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

Secretary, Canadian Mining Institute, cte.

Published Monthly.

OFFICES {0""”'8 Buallding, Ottawa ;

Windsor Hotel, Montreal.

VOL. XXI., No. 10.

OCTOBER, 1g902.

VOIL. XXI., No. 10.

The Value of Topographic Maps to Prospectors and Miners.

At the Montreal meetings of the Canadian Mining Institute a_

feature of the discussion upon the proposed reorganization of the
Geological Survey of Canada into a well equipped Department of
Mines was the unanimous insistence by the members of greater atten-
tion to the production of topographical maps of mining districts. Ex-
cellent work has been done by the Geological Survey in this direction,
but the long delays in the publication and distribution of the sheets has
frequently rendered them valueless to mining men. Itis hoped that
when Mr. Sifton’s plans are completed for the organization of his
much needed Department of Mines, special attention will be given to
the topographers. New mining districts are constantly being opeaed
opened up in Canada and almost the first requisite of the prospector
and miner is a good map. Maps are also urgently required of many
of the older districts. Of the value of these maps to the geologist, to
the engineering fraternity and to those interested in the general devel-
opment of a region, Mr. B. H. Chapman contributed an excellent
paper to the Butte session of the American Mining Congress. De-
scribing this work of the Geological Survey of the United States, Mr.
Chapman said :—

First—The exploration work, which is primitive in the extreme
and depends upon rough ‘sketches and notes made while travelling
between points distant one from the other, and the compilation of this
data.

Second—The standard sheets, which are the product of an actual
survey of an area in which the numerical values are completed—the
measurements of horizontal distance and the elevations compared.

Third —The “ special ” maps of areas important to mining men,
where development is in progress or to be begun.

The first of these is of more importance to the prospector, often
are the only guide that he has in a new region, They are small in
scale and usually cover the forest reserves and such regjons as Alaska.
The second and third are directly of use to the mining man.

The standard sheets are made at a scale usually of one inch to
two miles, with contour lines 100, 50 or 25 feet apart, as determined
by the ruggedness of the region under survey, which show the relief,
the slope and height of the hills and mountains and the grade of
streams and configuration of the valleys. Clties, towns, roads, trails
and isolated houses outside of towns and the township corners and
lines exactly as found are shown. These sheets are the size of a small
newspaper page and include an area of about 400 square miles each,

The “special ” maps show everything enumerated for the standard

maps and in addition the buildings, street railways and alleys in the
towns, the section corners, * quarter ” corners, all mines and the im-

portant prospect holes. The interval between the contour lines ranges

between 10 and 5o feet, and the scale between 800 and 2,000 minutes
to the inch.

The field work of topographic mapping is of three varieties.
First, the primary control, which consists of a few carefully computed
points, which are located by triangulation; second, the spirit levelling,
upon which depend all the measurements of heights and the contouring,
and, third, the drawing, in the field, of the map upon these data, for

which the plain table and telescope alidade, in connection with a
telemeter rod, is used.

The standard sheets are of such accuracy that with a little exper-
ience the mining man can locate his property upon the map with
preference to his elevation above sea, its distance from mountain peaks,
streams or towns. He can determine approximately the length of a
trail orroad to his property, together with the necessary grade; the
location of a mill or smelter site, the headwork and length of ditch
necessary to bring him water, and the feasibility of a railroad connec-
tion should the development of the property warrant it,

The special maps may be used to better advantage for all of these
purposes, but, as they necessarily cover a smaller area, the relationship
of the inform:tion to distant points cannot be so well determined.
Upon these maps the mining claims may be plotted or measurements
made from definitely marked points on the map to croppings, or other
geological features, and so the surface position may be determined.

Mining Progress in Ontario.

Mining in Ontario is rapidly developing into one of the most im-
portant industries, and, indeed, it may be said with truth that in so far
as metalliferous mining is concerned, this Province has jumped into
the leading position among the other Provinces of the Dominion. The
production of nickel, copper, iron, arsenic, gold and silver for the first
three months of the year shows an advance of no less than 52 per cent.
over the same period last year. Considerable prospecting is going on
and many new mines are being opened up. The greatest of these
industries is unquestionably the copper-nickel mining operations in the
Sudbury region, mines which for many years now have earned handsome
profits to their fortunate owners; and much of the progress reported
in Mr. Gibson’s last report of the Ontario Bureau of Mines has been
due to the extension of the operations of the Canadian Copper Com-
pany, the Mond Nickel Company and other operators in that region.
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The Report of the Bureau of Mines recently issued is the eleventh
since the Bureau was started, and the second since Mr. Gibson suc-
ceeded Mr. Blue as Director of the Report. It is a most excellently
printed and beautifully illustrated blue book, and has the merit of
giving concisely a vast amount of serviceable data concerning the
minesand mining industries of the Province. It includes fourexcellent
maps, one of the Michipicoten iron range, one of the Helen iron minc,
an outline map of the Eastern Ontario Gold Belt on the scale of four
miles 1o the inch, and also a map of partof the District of Nipissing.
The last two are the work of Mr. Willet G. Miller, late of Queen’s
University, who has been attached permanently to the Bureau as
Provincial Geologist. Reviewing the progress of mining in 1go1, Mr.
Gibson says:

“The year 1go1 was productive of substantial progress in many
branches of the mineral industey, especially in those concerned with
iron, copper and nickel, the three most important products of the
metalliferous mines of Ontario. Up to the present time a very large
proportion of the mineral output of the Province has consisted of non-
metallic substances, including building and structural materials such
as stone, brick, lime, etc. The aggregate value of this non metalliferous
output is growing from year to year, but much more rapid progress is
being made in the production of metals, as will be apparent from the
tables of production given below.  The present ratio of development
if maintained will soon place the value of metallic minerals annuaily
produced in'the Provincein excess of that of the non-metallic products.
The following figures will illustrate this point:

MEeTALLIC OUTPUT. Nox-METALLIC
Total OuUTPUT.
YEAR. Production |~ 7
of Minerals| Value. |Percent | Value. |DPer cent.
$ $ 3

1565 ....... .| 7.235.877 1,689,002 23 5.546.875 77
1899 . .. ....] 8,416,673 | 2.055,492 24 6,361,081 7
IGO0 - veureeen 9,298,624 2,565,285 28 6.733.335 72
10f «nininnnn 11,431,086 5,016,734 42 6,514,352 58

Thus, while the total production in 1901 as compared with that
for 1898 showed an increase in value of $4,595,200, or 63 per cent.,
the metallic products increased by $3,327,732, or 191 per cent., and
the proportion of metallic output to the entire value which in 1898
was 23 per cent., rose in 1900 to 28 per cent., and in 1go1 to 42 per
cent. As compared with 1goo the gain in the production of metals is
about 100 per cent.

Of the metalliferous output in tgo1, copper contributed 11 per
cent., nickel 37 and pig iron 33, a total of 81 per cent. The yield of
gold was 5 per cent. of the metallic product, silver 1.6 per cent., iron
ore 3.4 per cent., and steel 6 per cent.

Grouping iron ore, pig iron and steel together, and making no
deduction for the ore smelted into pig iron, or the pig iron converted
into steel, these three products account for about 34 per cent. of the
metallic output, or about 19 per cent. of the gross mineral production
for the year. In 1896 the first iron ore was raised and the first pig
iron made for many years, so that within five years the iron industry—
that industry of prime importance—has made good progress.

In the mining of nickel and copper, too, the advance has been
marked. The output of both metals in 1901 was the largest vet
reached, and owing to the more extended manipulation to which the
nickel-copper mattes of the Sudbury district are now subjected previous
to exportation, the product had a much larger value than ever before.
Some of the mines on the north shore of Lake Huron, where the ore
carries copper only as distinguished from the pyrrhotite of eastern
Algoma and western Nipissing which contains both copper and nickel,

are in a condition promising speedy procuction on a considerable
scale. Indeed. one of them, the Rock Lake mine, where an extensive
plant has been installed, has begun the shipment of concentrates i
Michigan since the beginning of 1902, There is som‘(: prospect of 3
smelter being erected in the district for treating the product of thisand
other properties also likely to become producers ere long.

As the business of mining is carried on almost exclusively by
means of joint stock companies, the formation of which under the
provisions of the laws of Ontario is neither difficult nor expensive, the
number of such companies organized in the Province, and of foreign
corporations licensed to do business in Ontario, is to some extent an
indication of the interest taken by the general public in mining affairs.
That this interest has been well sustained in comparison with 1900 is
shown by the fact that 47 companies were incorporated under Ontario
laws with a nominal capital of $27,716,000, and that 13 companies of
foreign origin took out licenses to sell stock and hold real estate in the
Province, with a capital of $12,250,000 ; the total number of companie;
being 60, and the aggregate nominal capital $39,966,000.
the number of companies was 37, and the total capital $42,403,999.

In 1geo

-But while the formation and introduction of joint stock companies
is some evidence of attention being paid to mining by the general
public, it is by no means a safe guide to the volume of work actually
going on in the mineral industry, or even the ainount of capital actually
being invested in minesand used in carrying on mining operations. It
must be said that the interest manifested by the non-mining publicin
the mining business is chiefly of a speculative character and has its
origin in the hope of quickly making large returns on small investmens.
Many of the companies formed on the basis of undeveloped mining
properties never emerge from the chrysalis state; the formal notice in
the Ontario Gazetfe announcing the fact of their coming into existence
being the first and last occasion on which their names are mentioned
in public. Others advance a stage further and offer their stock for
sale, but therage for mining shares has for the time being passed away,
repeated disappointments having broﬁght home the truth that theroad
to sudden wealth seldom lies through the purchase of stock in a million
dollar company the value of whose lands is entirely unknown, even
thoygh the stock may be sold at the bargain-day rates of 10 or1j
cents per dollar share,

It is a somewhat remarkable fact that metalliferous mining in this
Province is almost wholly carried on by companies whose share capital
is in the hands of people living in Great Britain or the United States.
In nickel and copper this is true without exception, in gold it is ali but
true, and so also in iron. There is no objection whatever to English
and American capital finding employment in ot mining industry; on
the contrary, capital is the industry’s crying need, and is made heatily
welcome from whatever source it comes, neither sentiment nor the laws.
of the country discriminating between funds of home and funds of
foreign origin. But in this, the formative stage of the business, itis
matter for regret that the people of Ontario invest so little money in
legitimate mining’ enterprise in their own Province, and are allowing
the control of what promises to be one of the most important factors
in the country’s development to pass into the hands of others.”

PRESERVATION OF MINE TIMBER.—A series of experiments were
recently carried out at the Altenburg Colliery, near Saarbrucken, with
lime, tar and carbolineum, to determine the respective value of these
as preservatives of mine timber against rot. Lime was of least value,
while coal tar, althongh ensuring perfect preservation of the surface of
the timber, had failed to protect the interior, which in every instance
was found to be seriously attacked by rot. Carbolineum, however,
gave exccllent results, provided the timber coated had been previously
barked and well dried. .
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THE LATE ). RODERICK ROBERTSON, N&rson, B.C.
{ From snapshot taken while in his office of the London and B.C. Goldfields.)

MR. R. RANDOLPH BRUCE, M.E., Wmnzm&mx. B.C.
(From a snapshot taken in his office at the Paradise Minc, East Kootenay, B.C.)
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Profits of Gold Dredging in New Zealand.

Mr. C. E. Turner contributes to a recent issue of the Afining
Journal a short article describing gold dredging on the Matakita River,
New Zealand, in which he gives certain figures of costs and profits
which are certain to be of interest to Canadians who are now giving
greater attention to this promising industty on the Saskatchewan and
other rivers in Western Canada. Mr. Turner says:

# That the industry is profitable, if properly conducted, is evident
from-the following figures :—The nominal capital of a company need
not exceed £12,000. This acquires the claim, buys new dredge
complete and stores sufficient for six months:

Costs of working:—

Per week.
Dredge master.............oo0neen «~ £6 oo
Eugineer.......ooiiiiiiiiiiiinne. 4 0 0
Twodriversat £3........c.ciinnet 6 v o
Three winchmen at £3 .....c.c0vvnee. 9 0 0
One general hand...... ............ 210 o0
Labor...ceivriiinieeinianannns 42710 0
Stores, &e.—
Firewood or coal per week............ £12 o o
Lighting and lubricants, &c.......... 1 ¢co
Wearandtear ........coovvineiniann, 16 o o
£29 o o
Plus labor.... ..ccoo.iilll, 2710 0
Total.vouiviiiiiiiiinonennnns 45610 o

Gold at £4 the ounce=14 ounces 2 dwts, 12 grains,
Say 14 ounces to cover cxpenses.

Usually the engineer takes either the morning or 4 p.m. shift, so
that the machine runs the whole 24 hours.

It will readily be seen that a dredge capable of handling 1200
cubic yards per 24 hours (which is a small amount) of wash that will
average only two grains per yard will pay a good dividend, thus z200
yards at 2 grains=2400 grains=100 pennyweights=5 ounces per day
of 24 hours=in one week 30 ouncesat £4=_4£7120, less working costs
£356 108, gives £63 10s. profit, which=_4£3302 per annum. De-
ducting .£302 for secretary and office expenses, there remains the
handsome profit of £ 3000, or 25 per cent. on the nominal capital of
the company.”

Oil Concentration for Low Grade Ores.

At the moment some attention is being directed in Uritish Colum-
bia to the introduction of the Elmore process of oil concentration
whereby it is thought a very large tcnnage of low grade ore in the
Rossland, Slocan and other camps, now unavailable, may be made
marketable. While it is exiremely doubtful that this process will
achieve for Rossland what the promoters claim for it, experiments with
the process in a modified form seem to point to its successful applica-
tion in some of the other camps. The process is the outcome of
experiments at the Glasdir Copper Mines in North Wales extending
over a period of some two years. At the outset laboratory tests and
tests on a small working scale were tried, and these proving successful
a plant was erected capable of treating 100 tons a week, and sabse-
quently this was increased to 250 tons a week. Something over 3,000
tons of various ores have been treated so far and now the owners are
branching out and propose to do business on an extensive scale.

Over 52,000 tons of ore treateq at the Glasdir mine under the
supervision of capable managers and with a modern up to-date plant—
water concentrator—resulted in the average value of recovery of only
14.5 per cent., while under the oil process over o per cent. of the
metallic values have been obtained after working on a fairly large
scale. If the process is commercially successful it imneans much to the

——

mining camps across the border and will be installed on a nunbes of
mining properties during the coming year.

The process is shortly described as follows :—The rock from the
‘mine, after passing through the usual stone-breakers, is crushed on 4
pair of Cournish rolls and run thence to two Huntingdon mills, where
it is reduced to pass tirough a 3o-hole screen and issues therefron
with just sufficient water to make it into a freely flowing pulp. Frop
the Huntington mills the pulp passes directly into the open end of ;
horizontal rotating drum, inside of which is fixed a helix with ciuseg
blades or buckets, which lift up the pulp to a certain height and Jdrp
it again, at the same time propclling it forward to the opposite cud of
the drum, thus keeping the pulp in constant agitation for the few s
onds which are occupied in its progress through a drum,  With the
pulp is also admitted a small quantity of thick, sticky oil (the residye
left in the drills in the refining of paraffine oil).

‘This oil is, of course, subjected to the same agitation as the pulp
and is consequently tumbled about with it and exercises the remarkable
property of sticking to and buoying up the particles of mineral that ar
floating about or suspended in the pulp; but it does not stick too
have any effect whatever upon the particles of rock which are presen
in much greater number. The oil and pulp automatically discharge
from the opposite end of the drum into a pointed box or spitzkastenia
which the tailings at once settle down and flow off with the watera
the bottom, while the oil, by reason of its buoyancy, floats to the top
and carries up with it practically all the values.which the ore contained,
From the top of the box the oil with its load of mineral flows off con.
tinuously to a specially constructed centrifugal machine, where the oil
is extracted from the mineral, which is left in the machine, the il
being at once ready {or reuse.

Phosphate Output. -

While the production of Canadian apatite no longer occupies any
prominence in the mineral statistics of the Dominion, the whole output
having dwindled toa few thousand tons annually, mainly from the
mica mines of certain portions of ()ntario and Quebec, figures of the
production of phosphate rock across the line are still interesting to
many readers of the REVIEW,

The total pioduction of phosphate rock in 19ot, ' reported by
Dr. Joseph Struthers, in “ Mineral Resources of the tnited States,
1go1,” now in press, United States Geological Survey, was 1,483,723
long tons, valued at $5,316,403, as compared with 1,491,216 long
tons, valued at $£3,359,248, in 1900, a decrease of 7,493 in tonnage
and $442,843 in value,

The industry in Florida, which has been the chicf producing State
since 1894, continued to show an improvement, the total output and
value for the State in 1901 being the largest yet recorded. The pro-
duction of hard rock and land pebble was greater than in 1goo, thuugh
the quantity of river pebble was appreciably tess than the output of
the previous year, and but slightly greater than one-half that in 158.
‘The increase in the production of hard rock and land pebble wore
than offset the large decrease in the gquantity of river pebble produced,
so that the total production of phosphate rock in Florida during 1901
was greater than in 1900, being 751,996 long tons, valued at $3,1,9,
473, as compared with 706,243 long tons, valued at $2,983,231, in
1goo. Soft rock has not been produced in Florida since 18y;, in
which year a small output of 2,800 tons was reported.

In South Carolina there was a slight decrease in the output of
long rock, which was nearly offset by the increased output of nver ‘
rock, the total being 8,000 long tons less than in 1900; the respective
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outputs reported are 225,180 long tons of land rock in 1900, as com-
pared with 266,168 long tons of land rock in 1901, and gg,qy2 long
tons of river rock in 1go1, as compared with 62,987 long tons in 1goo.

“T'he total output of phosphate rock in Tennessee decreased from
434,191 long tons in 1goo to 409,653 long tons in 1go1, equivalent to
nearly 10 per cent. decrease,

The average price per long ton of Florida hard rock continued
practically the same as in 1goo, being $3.23; the price of land pebble
decreased from $2.77 in 1900 to $2.67 in 19or; and the price of river
pebble declined from $2.36 in 1900 to $2.2z2 in 1901.

‘I'he price of South Carolina hard rock in 1got was $3 18 per
long ton, as compared to $3 30 in 1900, and the average price of river
rock was $2.595 in 1901, as against $2.61.in 1900.

The Mineral Grants of Nova Scotia.'

Ovwing to the prominence given to gold and coal mining in Nova
Scotia it is generally believed that all the minerals are reserved to the
Crown. ‘This is far from being the case, and the history of the mineral
reservations in the land grants forms a chapter at once useful and
important.

Practically speaking the English settlement of Nova Scotia began
when Lord Cornwallis founded Halifax. ‘The lands bordering the
Bay of Fundy, so lonyg occupied by French settlers, became an early
object of attention. The Government, anxious to settle them with
British subjects,invited immigrants from Maine, Massachussets, Rhode
Island, etc. Coming in companies, township grants were laid out for
them. We thus find the townships of Newport, Windsor, Annapolis,
Granville,etc.  In these, among the earliest grants, we find that some-
times only the royal minerals, gold and silver, were reserved, together
with pines for the king’s ships; in other grants, copper, lead and coals
were reserved.  Later grants were issued with the reservaticns some-
what increased.  After 1808 iron was almost invariably reserved.

Much space would be required to give these variations in detail,
and now no record remains of their causes.

In the island of Cape Breton, which seems to have been largely
governed on the principle that the settlers were best served by leaving
them alone, large tracts were occupied by settlers who received no
grants. [n many cases leases were given of lands subsequently legis-
lated into fee grants.

Finally in 1826 the Crown of England granted to the Duke of
York all ungranted minerals in Nova Scotia. So carelessly was this
done that for some time doubt remained as to his title to the minerals
in Cape Breton. )

In the year 1858 this monopoly was terminated. The assigns of
the Duke of York, the General Mining Association of London, retain-
ing seven valuable tracts of coal lands, relinquished their rights to the
remaining minerals. By an Act passed in the same year the Legislature

of Nova Scotia undertook to define the position of the rights so relin-

quished. In the Act it was stipulated that in all Grants passed
between 1826 and 1858, which necessarily did not convey any
minerals, the Crown would reseive only gold, silver, lead, copper, tin,
iron, coal, and precious stones, and that the grantees should possess
all other minerals. Further, it was stipulated in future Grants the
reservations would be the same.

‘This legislation continued in force until :892 when thereservations
were extended to include all minerals except gypsum, limestone and
building materials,

As, in addition to coal and gold, the mineral list of the province
contains manganese, barytes, gypsum, iron, marbles, dolomites, etc., it

will be seen that important sources of revenue have been lightly over-
looked.

In many countries where the descent and ownership of land isa
matter of interest and importance, the titles under these grants would
have given the present proprietors promise of mineral wealth, The
early settlers, however, in some cases never occupied their allotments,
or after & brief settlement sold or abandoned them. Frequently they
were succeeded by squatters or by later grantees,

It thus happens that grants of all ages are mixed together, and

are now presented divided and subdivided, so that in too many cases
no clear title can be traced either to the land or to the mineral.
' These evils excited but a passing notice for many years. Now,
however, they meet the prospector at every step. The development
of the iron ores of the province, at this moment of great interest in
view of \the manufacture of steel and iron in Cape Breton. In many
grants where the allotments were taken up and remain in possession of
the descendants of the original grantees nc difficulties are met. This
is noticeable in the grants around the Bay of Fundy as in the town-
ships of Londonderry, Truro, Nictaux and Ambherstport, In the older
settlements, however, in the poorer parts of the province, speaking
from a farming point of view, this is seldom the case, and large tracts
are met to which a clear title cannot be found.

Judging from opinions given some years ago by the ablest legal
authorities, it is questionable if the effect of these grants can be con-
strued to permit any method of escheat. It would be immeasurably
to the benefit of the public, as well as to the occupant »f the land, If
some scheme could be devised by which clear rights of entry and
search as well as indefeasible rights of mining could be obtained. This
subject is one worthy of the careful consideration of the Government
in the interests of all concerned. As it would seem impossible to fix
the rights to the minerals clearly to permit in all cases of a good title,
it might be necessary for the Legislature to condemn all mineral rights
not reserved, and not under form of option or purchase for working.

By this means clear and easily obtainable mining rights would be
secured. The occupier of the lands should in such case receive for
his rights, such as they may be, a share in any royalty levied by the
Government.

Enquiries Respecting Molyhdenite.

Messrs. Chas. Hof & Co., 52 Leadenhall Street, London, E.C.,
write as follows :—

“ To-day we would like to enquire whether you can offer us
molybdenite, which we understand occurs in large deposits in Canada
and British Columbia. Perhaps you are aware of some of these, and

f you can make us the offer of regular supply we are prepared to
contract for the regular delivery of about go/60 tons monthly, and at
the present time, are ready to pay 1od. per lb. delivered c. i. f. Ham-
burg, or a proportionate amount for delivery f. 0. b. Montreal or other
port having steamer connection with Hamburg.

We further beg to say that we make a specialty of rarer minerals,
such as Monazite Sand (Thorium), Vanadium, Wolfram, Rutil, etc., and
we shall be pleased to receive your offers, which must be accompanied
by samples and analyses, if you are in a position to supply.”

Mr. S. Dillon-Mills, Toronto, writing upon the same subject, says:

“ QOne great want in connection with our undeveloped mining
sections appears to be that of an accurate knowledge of the commercial
value of the less common minerals, and even of such as mica, talc,
soapstone, marble, graphite, etc.
molybdenite, the value of whicl: is stated at various figures ranging from
33¢C. to. $1.25 per lb. for the clean ore; now, with 5o per cent. ferro-

There is a good deal of enquiry for -
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molybdenum quoted at $1.25 per b, either of these extremes appears
absurd  If the price was definitely known many small deposits would
be worked by the owners, who are now afraid to touch them. Could
you not add to the value of your excellent Review by giving prices
current or approximate values of these and the rarer ores of which no
mention is made in trade journals, e.4., pitchblende, wolframite, etc.? ™

Some Reflections Upon the Coal Strike.

Now that the strike is practioally ended, it will be well to study
some of its features in relation to Canada. Our country is so intimately
associcted with the United States in social and economic matters that
any great disturbance in the latter is soon reflected into the former.
This has been, one may say, strikingly exemplified lately; and the
scarcity of fuel in Canada raises the question as to whether our present
dependency upon the United States coal operators is a necessity. Is
it possible that we may learn to do without Pennsylvania anthracite?
Are we even novw finding out that we can do without it? Anthracite
owes its advantages as a fuel to the facts that it burns without smoke,
that it is so hard as to suffer little loss as slack in handling, and that it
is compact enough to burn slowly and very regularly. For these rea-
sonsit isthe favorite fuel of the householder whereverit can be bought
at a reasonable price; it is preferred in cities where soft coals, when
used, cause the heavy pall of smoke with which Londoners become so
familiar in damp weather, when it descends upon and almost suffocates
them; and even for generating heat on the large scale it may be more
economical than soft coal under certain conditions. But soft coal can
be used in such a way as to avoid smoke. It may be converted into
coke swhich can compete with anthracite in most respects. The New
England Gas and Coke Company of Boston, formerly a struggling
concern, is now reaping large profits from the rapid sale of its coke,
and many consumers are finding out for the first time how good a
substitute it is for anthracite. In the conversion of bituminous coal
into coke, gas, ammonia, and coal tar are obtained as by-products.
This well known industry is only in its infancy in the United States
and in Canada. The demand for ammonia is sure to grow as intensive
farming extends. The time will come sooner or later when both
countrics will manufacture their own coal tar colors and synthetic
medicines. The demand for coal tar will thus increase. The con-
sumption of gas for heating purposes has enormously increased during
the strike. Thousands of householders who have become accustomed
to this cleanly convenient fuel will stick to it. With all these in-
fluences growing in favor of the coking industry is it too much to
hope for coke cheap enough to compete with anthracite?

At this point let us take stock of our resources in coal. The only
place in the Dominion where anthracite is being mined is from the
comparatively small deposit at Anthracite in the West. As anthracite
is the rarer form of coal we can hardly hope for any extensive discovery
in the future. We are, however, richer in the bituminous varieties of
coal. Nova Scotia will be a large producer for an indefinite period.
Cape Breton is by ro means completely explored; and the recent
extensions of the coal areasin the Springhill district by the work of
Mr. Hugh Fletcher are significant. In New Brunswick gome small
deposits of coal are known to exist, and one at Grand Lake on the
St. John River is being worked in’a small way. But going westward
we pass over a hopelessly coalless region until we reach Manitoba.
The lignite of the Souris Valley is being ~xtensively used by the rail-
ways to which it is easily brought. It is spoken of by railway men as
a good locomotive fuel. Other and large deposits of brown coal are
kndwn in the Northwest. British Columbia is well provided with

bituminous cual. The coal prublem is then most difficult in Oataur
and Western Quebec, Lut even here the situation is by no means
hopeless.  With the completivn of our great waterway from the west
end of Lake Superior to the Atlantic we may hope to see steamuis
running between lake points and Atlantic seaports, A demand
Cape Bretun for the iron ores of Michipicoten, of Nipissing, and
Eastern Ontario would bring about an exchange for Cape Breton coal
and coke which as return freights could penetrate much further inland
than they can at present be profitably carried. Another possibility,
(one would like to write prodability), for Ontario is the discovery of
coal in the regions about James’s Bay, believed by our geologists to be
of the right horizon, Should such a discovery be made, the distance
of Central Ontario from the nearest Canadian supply of coal would be
cut in two. )

‘The strike has also directed increased attention to peat fuel, large
quantities of which are made and used as briquettes in Europe. A
large number of investigators are working at the problem of converting

‘peat into a hard, compact smokeless fuel, with a maximum of valuable

by-products. One ingenious experimenter (Jebsen) has even introduced
a retort heated by electricity, so that the temperature can be very
exactly controlled. 1In this way he has succeeded in making a good
fuel and in saving by-products much resembling those from coal, but
with a larger yield of paraffin wax. Jebsen's process may not be so
unpractical as its use of electricity for heating purposes might seem to
make it. An easily developed water-power, a handy peat-bog, and a
good market for by-products are factors to be considered. Nature has
been particularly kind to Ontario and Quebec in regard to peat,
although she hasneglected their coal interests. Inboth these provinces,
as well as in Nova Scotia,in New Brunswick and in British Columbia,
there are extensive peat bogs. They are particularly abundant in
Ontario, where the archeean rocks, of viarying hardness and resistance
to erosion, have been glaciated into numerous comparatively smull
basins, in many of which having no large outlets water has collected
and bogs have formed. The Ontario Bureau of Mines has had in
hand for several years an investigation into the extent and character of
its peat bogs, and the best methods of making them available. We
await with interest the publication of the report. In the meantime,
peat is being made into briquettes at Beaverton and sold at $3.25 a
ton,

Wherever population is dense enough to make feasible the man-
ufacture and distribution of gas we may hope to see its use extended
both for heat and for power, provided it can be made from cheap raw
material. In many of our towns and cities immense quantities of
waste wood are being burned or in other ways disposed of at an actnal
expense to the lumberman. Dr. James Douglas of New York bas so
modified the Allis-Pettibone gas producer as to adapt it to wood; and
he expresses the opinion that a further modification will enable us to
use it for saw-mill refuse. Gas engines have been so improved that
they are now made up to one thousand horse power. This puts cheap
power within the reach of manufacturers who are within easy range of
a saw-mill. .

Another form of power unusually abundant in Ontario and Quebec
is that of waterfalls and rapids. It is safe to say that no country upon
the face of the earth has been equally favored. Ottawa alone has one
miltion horse power within a radius of forty miles. The transmission
of water power by compressed air and by the electric current has been
very much improved, and the loss is now quite small. The range of
the electrical transmission of power is becoming continually wider.
Thus, so far as power is concerned, Ontario and Queb'ef: may become
largely independent of the coal operators and of coal strikes, as soon
as the manufacturers learn to group their factories around the-easily
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available water puwers. In fact, recent developments at Sault Ste.
Murie, Shawinigan Falls and other places show that the lesson has
been already learned.  We are glad to note, by the way, that the coal
strike was dudged at the Cordova mine (the greatest gold mine in
Ontario) by the completion just in the nick of time of the compressed
air line from Deer Lake Falls,

It is doubtful if the electrical current, even when generated by
water power, can ever compete with a cheap fuel for heating purposes,
Its use in this way will in all probability remain among the luxuries so
long as present conditions prevail. In order to compete with coal the
current must be generated at something like seven or eight dollars per
electrical horse-power (24 hours). But the solution of a problem which
at present seems almost insoluble, would completely change the situa-
tion We refer to the direct conversion of the potential energy of coal
and charcoal into electricity. As iz well known, the best engines con-
vert into power only about twenty per cent. of the heat received, and
this does not take into account the loss by way of the chimney. We
may consider that the iimit of efficiency has been pretty nearly reached.
‘'he average loss is very much’ greater than that mentioned; so that
the discovery which awaits some fortunate investigator might reduce
the cost of the electric current to about one-sixth of its present cost
when generated by a steam engine. Under these circumstances heat-

" ing by electricity might become economical.

When Does a Miner Start Work?

A case of considerable interest under the Workmen’s Compensa-
tion Act was recently heard before Judge Gwilym Williams at the
Mountain Ash County Court, South Wales, in which John William
Matthews, a collier employed by the Penrikyber Colliery Co., sued his
-employers for nine weeks’ compensation, at the rate of 13s. a week,
for an accident which had occurred within the colliery yard, but before
the applicant had obtained his lamp from the lamp station, Applicant
said that on March 6th he was going to his work at the Colliery. He
had turned off the main road into the colliery premises. He was going
for his lamp along a tramline, in company with another man, and to
avoid an escape of steam he turned aside and fell, and broke his arm,
and was out of employment until. May 8th, and he claimed 13s.a week.
The lamp station was a few yards away, and the lamp was then handed
Inm locked and examined. Getting his lamp was his first duty. Mr,
Bertram (for the respondent) urged that until the man obtained his
lamp his employment had not begun,and he quoted the case of a man
being on the railway leading to the coiiiery, His Honor said that his
view was that the deduction from the decisions of the various courts
was that the moment the man got on the colliery premises for the
legitimate purpose of entering on his duties the company was liable.
Judgment was given for the applicant for the amount of claim with
custs.

CORRESPONDENCE.

To the Editor of ‘THE Revigw :—

Sir, - The publication in many papers of the text of Mr. E. B.
Kirby's paper on * The Influence of Government on Mining,” presented
at the Nelson mecting of the British Columbia branch of the Canadian
Mining Institute, is my warrant for asking you to publizh the comments
which follow, at the same time I desire to exptess the hope that the
paper will be discussed at a fu// meeting of the Institute before it is
p.nnitted to be printed in the Transactions.

Knowing, personally, Mr. Kirby’s ability as a mining engineer in

Coloradu before he was called to British Columbig, and recugnizing
fully the difficulties, buth economical and techuical, which he has en
countered in the exploitation of the War Eagle and Centre Star proper
ties, the writer has deeply regretted the biassed or uninfurmed view
which Mr. Kirby scems to have taken in dealing with the complea
subject of mine 1axation,

Mr. Kirby starts his paper with the statement that “ Mining is
almost everyw ' _ie a favored industry,” and then proclaims a uniqueness
for British Columbia mining because that province not only neglects to
further the industry, but imposes * difficulties” which overshadow all
the other problems which mining men have to face and wmcet there, or
elsewhere. Further perusal brings out the fact that a// of these * diffi
culties” are not originally of Provincial, but some are of Dominion,
origin, and his bald statement that the Government taxation 1s twenty
per cent. of the gross vajue of the yield is misléading,and is not verified
on investigation , :

In his generalities, Mr Kirby is unguarded, and the writer thinks
he assuines what is quite unproved, which is not permissible to a mining
enginéer of Mr. Kirby's reputation. The *increasing paralysis” of the
mines of British Columbia is ascribed solely to two causes, excessive
taxation and oppressive legislation. That Briti;::h Columbia has suffered
from coustant change of government, and from a general ignorance (on
the part of its legislators) on the subject of a reasonable treatment of
its mineral resources, can.not be denied by any one at all acquainted
with the history of government in that province during the last six years.
B: - that the mines are in a condition of increasing paralysis, because of
oppressive taxation alone, is as untrue as the former statement is true ;
other factors are patent, C

Mr. Kirby gives some figures which need comment. From the
year books he finds the total value of all products in British Columbia
to be about $27,000,000, of which the metal mine products (figured as
Mr. Kirby says “fictitiously” on New York values and not on actual
local value) amount to $15,000,000, or 55 per cent. of the whole He
then states that the “actual taxes collected amount to $5,350,000,” or
20 per cent. of the total value of a// products, and goes on to say that
(by thinible rigging) the actual burden is shifted from some other
:ndustries to the mining industry, and that it “ probably” approaches
30 per cent. of the ¢ fictitious ” value of the metallic products.

A little study of official figures and documents which have been
published by the British Columbia Government will show Mr. Kirby
that the total Zaxes paid to the Government in any one year from mining
have never yet reached the sum of $1,000,000, of have never amounted
to 7 per cent. of the total “fictitious” values produced ; a little learning
is a dangerous thing, and special training, if not natural aptitude, is
required to make a competent statistician, or critic of statistics. Imposts
levied by the Dominion Government, and" Provincial taxes, are all
lumped togetheér in this paper, as they were in the discussion which
followed the paper: T

The direct taxes on mining are few ; the 2 per cent ‘“mineral” tax
on output is the chief one, for “ Free Miner’s Certificates,” licences,
fines, forfeitures, &c., &c., are more of a tax on the individual than on
the producing mines, and tariff dues are Dominion and not Zrovincial.

Taking all indirect taxes as well as direct ones, it may be possible
that, of the whole amount of revenue derived from provincial faxation
by British Columbia the metallic mining industry pays nearly one third,
but if thisis so (and it would take an expert statistician to correctly
obtain the amount) the percentage of the output would only be between
6 and 7 per cent. . .

The trouble with this article, Mr. Editor, is two fold. firstly, that
Mzt Kirby's justifiable anger against the Provincial Government of
British Columbia has led him to make a number of statements which
he will uqdoubtcdly Le willing to revise, on suggestion , and secondly,
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Your Mill, shewing Batteries and Plates.
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MP BATTERY AT THE YMIR MINE, B.C.
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that such an article going forth unameuded as the views of the members
in the Transactions of the Canadian Mining Institute, will unquestion-
ably deter capital from considering an investment in British Columbia,
espeeially when it has the authority of such a reputation as Mr. Kirby
enjoys, It is possible that the production of the detailed figures, which
Mr. Kirby supplied to the discussion but which have not yet appeared
in print, may afford a means of determining what direct taxation, other
than the 2 per cent. mineral tax, is chargeable to the metallic mineral
industry; but the Dominion tariff tax, which is commonto all Canadian
mines, should not be permitted to enter into any statement, or paper,
which is supposed to be dealing with /ocal or provincial burdens.

To remedy an existing evil it is usually better to isolate that evil
from any obscuring or attending circumstances, and then attack it un-
relentingly ; if the ills that British Columbia is at present heir to are of
local origin, the Dominion should not be brought in. ‘The Canadian
Mining Institute isa Dominion association, and the writer is of the
opinion that membersin other provinces should begiven full opportunity
for discussing this paper beforc it is included in the Transactions.

H.
New York, Oct. 20th, 1602,

The Future of the Coal and Coke Supply of British
Columbia.

By W. BLAKEMORE, M.E., Fernie, B.C.

The future prosperity of this province depends on an abundant
supply of the best quality of fuel ata low price. ‘This controlling
factor is determined by two conditions—the general low grade value
of our ores, and the fact that the geological formation forbids the
existence of coal in proximity to the metalliferous deposits and so in-
volves more or less costly transportation. This governs the conduct
of our mining industry absolutely and as I shall be able to show
further on is of equal force as applied to other important industries
that may be established. The only important consumers of fuel not
likely to bz handicapped in this respect being the railways, and that
because the matter of quality is not so important as in the case of
smelting and manufacturing.

Steam Fuel—As there can be no considerable development with-
out railway transportation it may be well to consider first how our coal
deposits will serve existing and prospective railways’in British Colum-
bia. The natural surface conditions will probably limit railway con-
struction from east to west to three lines. In the north the Canadian
Northern, from the Yellowhead Pass to the Coast. In the centre the
Canadian Pacific, from the Kicking Horse Pass to Vancouver, and ia
the south the Crow's Nest Pass, with some continuation of the same
by way of the Similkameen Valiey to Vancouver. The diffictltics
and the cost of building across the mountaia ranges of this province
are sure to militate against more than these. The natural method of
serving the interior will be by means of branch lines running
north and south between the mountain ranges. In order that trans-
portation 1aay be as cheap as possible it is necessary that these main
lines should pass through or near to large coal deposits of suitable
quality for steaming, at any rate this is a present necessity and will
remain so until some day, in the possibly not very distant future, when
our magnificent water-powers are hamessed to_electric locomotion.

The main line of the C.P.R. has hitherto been well served with
fue! by the Canmore mines and it is likely that for at least ten years
these will continue to furnish all that may berequired The unworked
area, however, is not large, and already it is time to Jook further
afield.  On the eastern slope of the Rockies, eight miles west of Cal-
gary, we have exposures of coal seams running north and south which

-

are probably continuations of the large bituminous coal field lyig to
the south. Little or no development work has been done at this pum
but the exposures are consistent with the theory named and ! iiave
little doubt that a season’s work would shew up a series of seuus of
good quality. A line can be gotten as to this by examining the coal
at Sheep Creek which, though inferior to that at Canmore, is sull of
fair quality and such as could well be used in the absence of a higher
grade. Recent investigations convince me that the coals found in the
Blairmore district and us far south as the entrance to North Kootenay
Pass continue northwards parallel to the Rockies far beyond the
Yellowhead Pass and, if so, although they are on the Alberta side,
they are in an ideal posmon to furnish steam fuel for the main lines at
least half way-across,the provmce of British Columbia.

As far as the Canadun Northern is concerned, no portion of this
systerh has yet been constructed, but the route has been surveyed from
the Yellowhead Pass to ‘the coast.and at three pwints, at least, good
steam coal has been located in large qnammes Two hundred miles
cast of the P.nss, upon the Saskatchewan River, a high-class lignitic
coal has been dlscovcred yielding on analysis

Fixed Carbon. . ..varneannnnnnins §2 per cent.
Volatile combustible matter....... 35 ¢
.......................... 12 ¢

This is a">out the same grade as the Lethbridge coal of which
more than 1,000 tons a day is mined in the season for steam and
domestic purposes, and which is a far superior coal to that used by
the Great Northern sonth of the International line,

At a-point 200 miles west of the Yellowhead Pass outcroppings
have been met with by the surveéyors and at the moment these are
being traced. They, no doubt, represent the northem continuation of
the cretaceous measures and, if so, the quality will be tha: of a high
grade bituminous coal, and the ‘only question will be as to the
extent,

On the Pacific coast, 400 miles north of Vancouver, there are
extensive coal seams near the route of the proposed railway. The
measures run north and wsuth, and the average of several samples re-
cently taken by a reliable exgert shews

Fixed-catbon.........ooooaee... 54 per cent,
Volatile combustible maltct ....... 37
Ash. .ot ii e 14 “

Tais coal, although high in ash, compares favorably with the fuel
recently used on American lines in the west.

Coming to the Crow’s Nest line and prospective continuation to
the coast, we have the highest grade of steam coal known on this
continent in the Crow’s Nest Pass and its extensions, and it i not
necessary that I should say anything about it.except that its only
limitation as a railway fucl is one of distance. It will always control
thc market for this purpose as “far west as the Arrow lakes, but recent
discovzries farther west tend to shew that as the Culumbia and Koot-
enay extension is built it will open up new coal ficlds which, by reason
of their shorter haul, will secure this trade.

On the north fork of Kettle River outcroppings of high class
bituminous coal ha\’c been found and are being traced. My own
analysis of a sample taken from a 4-ft. seam gives

Fixed catbon......cccvvuen.... 62.6 per cent.
Volatile combustible matter ..... 296
Ash. ..., Liryeessessessateaaas 78 «

If any considerable quanmy of such a fuel as this can be found
it will dominate the steam coal trade from the Okanagan lakes east to
the Arrow lakes, but it lies nearly 100 miles north of the Boundsry
district and out of the route of the proposed railway, although it can

.only be a question of time until 2 branch is constructed up the Kettle

River. Farther west we have two well defined coal fields ncar
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Princeton and Nicola. The former, with Ashnola as its centre, is un-
doubtedly upon the route of any railway from the Boundary district
to the coast, as such a railway must pass up the Similkameen valley
at least as far as Princeton, whatever route it may take thence west-
wards. Here we have a well défined coal basin 8 miles from east
to west and 10 or 12 miles from north to south, many seams of lignitic
coal outcrop of which a fair average analysis gives

Fixed carbon.............. ... 42.0 per cent.
Volatile combustible matter........ 427 ¢
. 1.1, A 30 ¢

In the absence of a better fuel this would be used by the railway
from the Boundary district to the Hope mountains. Oanly a month
ago, however, a g-ft. seam of good coal was bored through at a depth
of 623 feet, which yielded

. Fixed catbon......cooeuiiunena. 54 per cent,
Volatile combustible matter....... 23 ¢
Ash....o..a.e. teeereanacen s 8§ «

This is full of promise for the future and there are, doubtless,
other seams of equal if nct superior <[uality. Thus, the supply of an
excellent steam coal for the Columbia and Kootenay is assured.

At Nicola (near which the projected railway will pass if it joins
the main line of the C.P.R. at Sperice’s Bridge) there is an extensive
coal ficld, probably of the same character as the Princeton basin,
which would be easily available.

If in connection with these various sources of supply it be borne
in mind that we have extensive coal mines in full operation on Van-
couver Island, you will see that every part of the province is well fur-
nished with good steam fuel and that the first essential for cheap
transportation abounds wherever an important railway is likely to be
constructed. I estimate that on the Canadian Northern the maximum
haul of steam fuel within the province will not exceed 250 miles; on
the main line of the C.P.R,, 200; and on the Crow’s Nest line, 1350.
This’should give fuel at an actual cost ranging from $2.00 to
$3.00 a ton, a figure which would certainly be favorable for the
development of the province on the lines of cheap transportation.
These figures take no account of other discoveries which will be made
in the near future, as there are abundant evidences that there is a con-
tinuity in the coal seams of the Rockies, from Mexico to the Yukon;
and there are few valleys of British Columbia in which some trace of
these doz? not exist.

Swelting Fuel—We now have to consider the subject of smelting
fuel and probably this will appeal more directly to our members be-
cause it ‘‘ comes home.” Without cheap and good smelting fuel the
mining industry of British Columbia would come to a standstill. The
men who were reviled in 1895 for pronouncing our ores * low grade”
have had an ample revenge, and it is now not merely 2 proven, but an
acknowledged fact. Transportation and treatment on Rossland ores
have been reduced from $13 to less than $3 a ton, and shipping
values from $25 or $30 to $8 or $10. To this result the Crow’s
Nest coal and coke have contributed not a little, having brought the
delivered price of the former down from $12 1o $4, and the latter
from $17 to $6. During this period we have learnt many things, and
some yet remain to be learnt. It must now be admitted that our ores
are so low grade that every cent in cost tells and that to develop the
industry will require the cheapest fuel that can be obtained. Take for
example the great self-fluxing copper district, the Boundary. Is it
taking too low an estimate to say that with the exception of a few rich
chutes, which may run to $7 or even $8, the vast bodies of ore in
that camp will not exceed $4? If this is so and if, as Ur. Ledoux
says, fuel represents 63 per cent. of a total smelting cost of $2, then
every dollar saved in fuel would mean about 23 cents on the ton of

‘ore treated, a sum which probably represents the difference between
profit and loss since it is admitted oa all hands, and confirmed by the
highest experts, that everything has been done in the way of applianc s
and econumic management io sreduce the cost of treatment to the
lowest possible figure.

Let us enquire then how the future of smelting in British Colun-
bia is likely to be affected by the fuel question. This practically re-
solves itself into the enquiry—how can smelting fuel be still further
cheapened ? ‘There is only one way, by competition. This involves
the development of other coal fields and the liberation of some portion
of the Goverment coal lands in the Crow'’s Nest Pass.

First, as to the opening up of other coal Selds. At the moment
of writing there is, so far as I know, only one place in the interior of
British Columbia (outside the Crow’s Nest Pass) where coal of a suit-
able quality for making a first-class smelting coke has been found, viz.
on the north fork of the Kettle River. ‘The analysis was given under
the heading of *steam fuel.” If this deposit should be large enough
the quality is all right, and the location being only about 100 miles
from the Boundary district, would give it an advantage of at least
$1.50 in cost of transportation and would save 40 cents a ton iu treat-
ing the ore. .

‘T'he same coal would serve any smelters that might be erected
farther west in the event of no coking coal being found in the Simil-
kameen or Nicola valleys, where it is certain there are valuable copper
ores and at least three promising camps—Twenty-Mile Creek, Copper
Mountain, and Aspen Grove.

For any relief in the cost of fuel in East Kootenay and the east.
ern camps of West Kootenay, we have to look to the Crow's Nest
Pass coal field Leaving for later counsideration the Blairmore sec-
tion of this (because it is in Alberta) we are confined to three sections,
viz.: the coal areas owned and operated by the Crow’s Nest Pass Coal
Co. ; those lying to the south beyond the B.C. Southern reserve in the
neighborhood of Lodge Pole Creek, Greenhills and Wigwam River; and
the 50,020 acres recently selected by the Dominion Government. The
former are being developed slowly and having regard to the statement
made by the managing director that in addition to the home market
the Great Northern company require 10,000 tons a day, it is not likely
that this demand will be overcome for many years. In addition, the
liability to accidents like the recent deplorable disaster, and to strikes,
renders it extremely undesirable that the fuel supply upon which every
industry in the Kootenays depends should be in the hands of any one
firm, however competent and well-meaning. Then there is the im-
possibiiity of getting the lowest possible price from a monopoly. At
the moment the charge for coal is $2 and for coke $4 a ton at the
ovens As I shall shew, effective competition would reduce these
figures to $1.50 and $3 at the ovens, and possibly a little lower. The
actual cost of shipping one ton of coal need not exceed $1 and will
almost certainly be less after allowing for every item of charge. This
would give coke at a cost of $2.25 to $2.50 and leave 2 margin of 50
cents profit on coal and 735 ceonts on coke, which is at least double the
average rate of profit on coal and coke in the Eastern States or in
England over ‘the last twenty years The present British Columbia
consumption of Crow’s Nest coal is 7000 tons and of coke 300 tons a
day, and a reduction such as the above would mean a saving to the
industries of the Kootenays (and mainly to the mining industry) of
about, $1,000 a day or $500,000 a year. As the country is growing
so rapidly this tonnage would be largely increased in the near future.
From -what areas could fuel be produced at these figures ? Possibly
from the sections south and east of the B.C. Southern reserve already re-
fcrred to.  That, however, is at present a matter of speculation, because
nothing has been done beyond locating the coals and until develop-
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ment work has been carried to 2 much more advanced stage it can-
not be stated with certainty whether the measures are sufficiently con-
tinuous and regular to yield a large working area. In any case it will
take two years to prove this‘and will involve the building of a branch
railway nearly thirty miles up Lodge Pole Creek.

1f, however, the Government would liberate say 5,000 acres of
their selection adjoining and on the south side of Morrissey, all the
conditions exist to bring about the result I have foreshadowed. At
this point the coal seams of the basin are exposed and ure most
accessible. The measures are regular and dip under uniform strata to
the east for several miles until they meet the eastern upthrow which
terminates the basin. From exploratory workings conducted here last
season I got samples yielding the following analysis :—

No, 1-—-18-ft. Seam.

Fixed carbon.................. +8.7 per cent.
Volatile mawter......coeuvuenn. 17.0 ¢
Ash....iiiiiiiiiiiiiia... 43 ¢

No 2—g4-ft. Seam.
Fixedcatbon.................. 77 3 per cent.
Volatilematter................ 184 &
Ashoiiiiiiiiiiiiiiieeninnan, 28

These figures shew that the celebrated coals of the Crow's Nest
Pass are at their best on Morrissey Creek as a comparison with the
following samples taken from two other points in the Pass indicates :

LFernie—06-ft. Scam.

Fixed catbon................ 69.14 per cent.

Volatile matter............... 2545 ¢

7 362
Michel—14-f1. Seam,

Fixed catbon................ 62.40 per cent.

Volatile matter... ............. 24.10 ¢

Ash. oo, 12,05 ¢ .

This is the only point where coal of equal quality to the best
Feranie coal has been discovered and explored sufficiently to enable me
to speak with certainty of its extent, and in this view 1 am confirmed
by Mr. J. McEvoy, former Government Geologist. In the interests of
the Province, and especially of the mining and smelting industry, no
effort should be spared to induce the Government to place this area on
the market. ‘There is no legal impediment or obligation in the way
and 1 have little doubt that an unanimous request would attain
a result so important to the future of the Kootenays in particular.

This brings me to consider another source from which relief may
come in any case through the ordinary healthy channels of competition.
I refer to the Blairmore coal field. Having done most of the pros-
pecting work that has been done here this year I am able to give you
the latest information. Here we have what I believe to be the same
series of coal measures as are found in the Pass, only iustead of having
been uplifted in the form of an elongated basin ortrough they are
uplifted and fractured in longitudinal lines and exposed in ridges run-
ning north and south, or nearly so, parallel with the Rockies. The
result is much folding and duplication, but at the same time wnany
more exposures of the same seam, and increased facility of access.

These conditions have been proved in extensive properties owned
and controlled by Mr. Leslie Hill, Mr. T. G. Procter, Messrs. McVit-
tie and Leitch, Messrs. Davenport and Paine, and others. The coal
seams which correspond in thickness and occurrence with those of
Fernie and Morrissey have been traced from the entrance to the north
Kootenay Pass where Mr. J. J. Hill has secured 10,000 acres to a
point 20 miles north of Blairmore. Messrs. Frank and Geho have
developed a successful mine on the east side of Turtle Mountain

which has already attained an output of §oo tons a day, the coal being
excellent for steam purposes, My own object in taking up certain
bonds in this important coal field was to determine its character tor
coking purposes and to ascertain how it compared with Fernie coal,
The result you can best judge from the following analyses taken by
me from comparatively shallow workings, the ash is certain to be les
at greater depth :

Fixed Car.  Volatile, Ash,
. T e 63.4 29.1 7.4
NO. 2ieiiiiiinnorscen tannaiannns 64.5 26.5 9.0
NO. 3eceoennen ceasneneencnanes 67.7 28.5 68
No. 4 (20inilesnorthof Blairmore)  58.9 28.s 1.8
No. S, e 60.3 313 7.4
Samples Nos.'1, 2and 3 are all first-class coking coals, Nos. 4 and 5

good steam.

This coal field is so near to the province of B. C. that it will seck
its natural market there for coal and coke, especially the latter, and
the mode of occurrence of the seams being more favorable for cheap
working than in the Pass, there is no reason why the cost of produc-
tion may‘ not offset the extra. transportation, a matter of 30 tc
50 miles. Atanyrate I am convinced that in less than two years
from date we shall see coal and -coke of satisfactory quality being
produced in this district at the figures 1 have already named to the
enormous benefit of the various industries of Southern British Columbia.

Developmont ef Cosurse Concentration in the
Slocan District, B.C.

By SAMURL S. FOWLER, S.B., E.M., Nelson B.C.

The silver-lead mining industry of; the Slocan has now been alive
approximately ten years, a time sufficieat for it to have takenona
definite form and to have become of definite importance. “This form,
although, we think, not yet a perfected one, quite naturally has been
attained only by passing through many struggles with nature and with
man, and yet these both have done much toward its growth and its
petfection. To-day it is just about holding its own in an equal contest ;
but it needs help to win and to survive.

It is not our purpose to discuss the form or extent of assistance
necessary, nor yet to enter into many purely technical details of con-
centration as now followed : it is rather to consider what has been done
toward working the deposits economically and thus doing all that is
pussible locally to biring about the stability of the industry.

Without considering certain evidences of an earlier knowledge of
ote or two deposits of ore, the “Slocan” first became known in the
late Autumn of 1891. The grade of the ores in silver was found to be so

" high that, although the price then was considered low (above go cents

per oz.), the discoveriés caused much excitement and the district was
the scene of great 2ctivity during the year 1892. The activity was well
justified, 100, for during the year several shipments of ore were made,
and these proved that, generally, wherever galena was found, it was of
sufficiently good grade in silver to be marketed profitably, containing
as it did, say, 150 ounces or more of silver per ton, and 50 per cent.
lead.

As is often the case, the region was a wilderness and *‘ transport-
ation” was far away. Kaslo, on the west shore of Kootenay Lake,
was the first town to be created because of the discoveries, and it was
not long before the energy of its citizens took form in the building of a
wagon road up Kaslo Creek, 20 miles to Bear Lake. Many trails also
were reaching out to many claims, and shipments were made on a
sufficient scale during 1892 to afford 2 good knowledge of the resources
of the region.

But, discouragement was soon to come, as it did in 1893, in the
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fall of silver, This, however, was only a shock which served to quicken
the senses of the workers in this still new field, and with energy.and a
realization that expensive mining plant was not an essential, the
<claim uwners kept on with such success in their efforts, that the
Canadian Pacific Railway Company had a branch line well under
construction during the year for the purpose of entering the field.
This was completed in the autumn of 1894 as far as ‘Three Forks, 36.6
miles from Nakusp on the Arrow Lakes. The year 1894 also saw the
formation of a2 company to build a narrow gauge line from Kaslo to
Sandon, 28 mxles, and this railway was built to the latter point in 1895.
Moréover, as Sandon was several miles nearer to the centre of probable
production than Three Forks, the Canadian Pacific line was extended
from the latter point to Sandon, thus affording competitive transport
facnlmcs, the effect of which has been felt favorably ever since.

It is difficult to get accurate statxsucspf what the output of silver-
lead has been up to the end of 1894, and no comparison can therefore
well be made with the output of later years; but the effect of the
advent of railways can be imagined. Suffice it to say that ..ot only
did the volume of shipments increase, but the cost of operation de-
creased, while development work received a decided impetus.

It should be remarked, here, that what had been accomplished at
the time of the completion of the railways, and even in large measure
since then, had been without any extraordinary effort, and without the
aid of any large amount of outside capital ; indeed, many of the shipping
properties had paid “from the grass-roois™. It was, nevertheless,
beginning to be felt that sooner or later an important part of the out-
put must be won by mechanical means, the present importance of
which will be shown hereinafier.

The geological and physical features of the Slocan ore deposits
are not germane to our subject, but in passing it may be well togive a
brief statement of these. For our purposes we would describe the
Slocan District as 2 ruggedly mountainous area lying west and north
of Kootenay Lake and its west arm, east of Slocan Lake, and south of
a line extended east from the north end of the latter. In the northern
part of this area we find about 100 square miles of the “Slocan
slates,”* from which by far the greater part of the silver-lead output
has been derived. The ore bodies usually cut across the slates, are
from a few inches to many feet in width, are probably genetically
related to a series of porphyry (felsite) and other dykes, and, beside the
usually occuring gangue minerals, which are chiefly spathic iron and
quartz, in the case of the larger deposits contain many inclusions of
the country slate.t

South of the slates we find 2 large area of coarse granife, in which
are many veins of value. Those which contain any notable amount of
lead and zinc minerals are quite narrow when compared to the deposits

-found ia the slates; but because of the hardness of the granite, the

fiscures are often much more sharply limited as to their walls,'and
fewer large inclusions of the country rock are found. The ores are
harder and tougher, contain a greater proportion of quartz and spathic
iron to valuable mineral, a greater variety of other gangue minerzls, and
important amounts of the richer silver-bearing minerals, finely dissemin-
ated. As in the slates, an important par:, and indeed frequently the
chief part of the values, is highly concentrated, and is extracted and
shipped, with little sorting, as “clean ore ™.

East of the slates and granite, we find along the west shore of
Kootenay Lake, 2 narrow fringe of verv old schists and slates, which,
in the vicinity of the town of Ainsworth, carry valuable deposits of good
size and apparent permanence. But the ores are of low grade in silver
-{excepting some which lie near the granite area), and although con-

* So pamed by the Geological Survey of Canada ;: See Mr. McConnell's
Report for the year 189s.

1 This latter characteristic might better, in vome cases, be expressed as
apuetmionoftbefmalgsby the ores.

siderable shipments have been made, they cannot under present con-
ditions yield much, if any, profit.

I have stated above that a large part of the Slocan output haus
been derived from those portions of the deposits which contained the
ore in a concentrated or *clean ” state. It will be understood that a
vast amount of material has been broken down in this process, which
could not be formerly profitably disposed of. This may be somewhat
enriched by such small fragments of the clean ore as escaped the
miners’ vigilence, and was used for filling stopes or placed on dumps,
until such times as it could be treated by mechanical means. Such
second class ores, together with the parts of the deposits which con-
tained no clean ore, accumulated to an enormous amount, and of late
years have formed the basis ot operations very important to the district.

‘The experience of most of the mines has shown that the process
of hand-sorting, even of the so-called solid ore, was at best a very
expensive one, and very inefficient. The tendency has thus been
toward the adoption of means to cut down the cost and improve the
quality of the work, whilst at the same time winning such of the values
as would otherwise lie dormant. Latterly, therefore, the proportion of
hand-sorted ore to total shipments has declined noticeably.

CHARACTER OF PRODUCT.

The material shipped from the region described, is (a) silicious
oxidized ore from near thé surface of the deposits which are in slate.
This product was formerly of important quantity, was often high grade
in silver, aud carried about 20 per cent. to 30 per cent. of lead ; but it
is no longer of much, if any, imporiance, the superficial portion of the
veins having in most cases been wotked out. (b) Galena.—This
forms now the bulk of product, whether as coarse, hand-sorted ore, or
as concentrate. The shipments are still high grade in silver, say, 8oto
100 0zS. per ton, and probably average about 40 per cent. lead. Itis
impossible to give any average analysis of this material as a whole, but
besides the lead, about 12 per cent. of zinc may be said to be present,
and of the balance the chicf constituents are quartz and spathic iron,
which, by reason of the imperfections of all processes, cannct well be
eliminated efficiently, i.c., without the loss of too much value or at too
great expense. () Dry Ores—Chiefly silicious, silver bearing
material, very low in lead. This class is now derived principally from
the granite area, and up to the present, is not amenable to efficient
concentration. It is therefore shipped direct to smelters, who employ
itas 2 flux, and as a diluent of the heavy lead ores in the furnace
“charges.” (d) Silver-bearing Zinc.—This is found of high grade in
several properties, and some has been shipped either as hand-sorted or
as a middle product from some mills, either by itself to European
smelters, who allowed payment for the zinc content, or mixed with the
galena concentrate after elimination ot gangue minerals. The Slocan
is affording a gradually increasing amount of this rich zinc, and a
satisfactory solution of the problem of realizing on all the values is at
present -one of our-greatest troubles. Not discouraged, however,
several of those in charge of plants appear to be approaching a solution,
of which it is yet too early to speak.

PRODUCTION.

It is extremely difficult, if not impossible, at this late day, to get
accurate figures of production for = first three years of Slocan output.
Those given in the “official reparns ” are essentially Customs returns,
and the metal contents of exports have always been only approximately
stated. The figures of output since 1894, however, thanks to the’
careful work of the Provincial Mineralogists of British Columbia, are
dependable.

If we refer to the reports of the Minister of Mines of British
Columbia for 1894 and subsequent years, we find the basis of the
following table of silver lead production in the ¢ Ainsworth” and
Slocan mining divisions, which embrace the arez which we call Slocan.
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1 Unit of Lead
(:01lbs)

——— . o P

Year Ozs Silver, ‘lons Lead contains....

(20001b%)  ozs, Silver,
1892-94%......... 1,050,539 4.783 2.20
1895 et it vieinneinnnns 1,400,070 8.238 1.70
1898, ci it iiiaiiannans 2,328,355 10,686 2.18
1897 vt iiet tnenen one 4 165,865 17,126 2.43
1898. ... it eiienen 3,235,795 14,520 2.23
1899 « Liieiiiiiiinnns 2,159,190 10,125 2.13
1000 «..urevvnennnens 2,473,343 £1,466 2.16
P17 SN 2,601,172 9.407 2.76
Total..... ....... 19,414,329 86,35t Av. 2.25

These figures are of much interest to those immediately concerned,
and exhibit the effects of certain causes, but for us the main interest
centers in the column of ratios of lead to silver. When we explain
that in, 1893 the ratio is low because the old Bluebell mine was produc-
ing a very large amount of lead of low silver tenure,and thatin 1go1 there
was a heavy output of dry silver ores, with concurrent small lead
production, the ratio was high, there is a remarkable uniformity in
grade of output. A second point of interest is revealed in the average
ratio of two and one quarter ounces of silver to cach unit of lead.
‘I's implies much richer ore than is produced on a large scale in any
other district of the Northwest, and the richness is still more evident
when we state that the ratio in East Kootenay is only one-half of
one ounce per unit, and in the Coeur D'Alene district of 1daho, 1t is
somewhat less yet. 1t should be remembered, too, that whatever ore
was produced near the town of Ainsworth tended 1o reduce the average
ratio, which is there about one to one, and the comparisons above
made are, therefore, all the more remarkable.

The figures given above tend to show not only a very good reason
for the rapid advance of the Slocan, but they indicate the important
differences between successful concentration in Slocan and in East
Kootenay or the Coeur D'Alene, when commercial results are con-
sidered. Putting the diflerence tersely, and assuming that all the silver
is contained in lead, a loss of one per cent. of lead in tailings, meansin
the Slocan four and a half times as much as it does in the other places.
The layman will quickly point the moral—*Save your lead "—but just

where 10 stop is the problem for each manager to solve in his own case,’

and no line or limit can be arbitrarily set, nor can we say that it is not
beiter to save only 70 per cent. in one case than 85 per cent in another.
Millmen throughout the Northwest, confronted by conditions of very
high wages and expensive supplies, may and do often find it best to
sacrifice high cfficiencies to the better commercial results attained by
rapid operation and large tonnages. In a general way this has been
proved desirable in Cocur D'Alene, but in Slocan it is not so much so.
Our observations lead us to the statemient that in many instances the
relations of the commercial and technical factors of concentration have
not been sufficiently studied before construction has been started.
Indeed, it is within only the last two or three years that there has been
any considerable departure from the details of mill design, which have
been so long rcgarded as incapable of improvement. The earlier
designs followed the Coeur D'Alene practice very closely, with rapid
running and low costs as the chief aim. Latterly the modifications
have beea in the direction of possibly greater first cost, and increased
cfficiency, without increasmg the operating cost, especially in the fine
cnd of the mills,

Coming now to an enumeration of the mills which have been built,
we believe that cven those who are familiar with the Slocan will be
surprised at their number.  The mills and years of construction are as
follows :—

* The figutes for these three years are for the enfire British Columbia
output, but as this was essentially 211 from the region we call Slocan, the
figures may be regarded, for our purposes, as sufficiently accurate.

1—Alamio.... o.ieeee 1594 t1—Ivanhoe.........1900
2—\Washington .... 1896 12—Enterprise.......190t
3—Slocan Star....... 1896 13 ~Payne........ ve. QO2
4—Noble Five ...... 897 14—~Rambler Cariboo.19o2
§—Whitewater...... 1898 15—~DPilot Bay ..... +..1893 (?)
6~Montezunr . ... ... 1898 16—No0. One ... ... . (?)

7— Comstock......... 1898 17—Woodbury... .. (?)
8—Jackson.......... 1899 1S—Highlander... .. 1899
9—Ruth.... ........ 1599 19—Highland........ 1900
1o—Wakefield........ 1900

Of these the last four are in the vicinity of Ainsworth, and have
treated the low grade ores of that camp. The Pilot Bay mill, in 1893,
treated the ores of Rluebell mine. The Washington mill was dismantled
during 1901, and the plant rebuilt at the Rambler-Cariboo.

The combined capacity of these plants is probably about 21co
tons daily, and their erectioh has probably involved an outlay of well
over $500,000.00. Of the “total number only five happen to be in
operation at present, while ot the remaining thirteen, six were erected,
in our opinion, without sufficient justification as to tonnage in sight.
The others are not in operation for various reasons which it is
hardly necessary to discuss here.

Among so many plants one easily discovers differences of design
and operating scheme, and, as might be expected, the technical results
obtained probably vary within wide limits. Of the more prominent
mills, however, no less than seven were designed and erected under the
supervision of one man, who, in outward appearance of his structures
at least, has quite naturally followed one general plan, eminently
adapted to local conditions ; and we may also say that no matter how
much we may difier from this designer in detail of scheme, he has been
very successful in producing mills which are operated at low costs for
labor. :

By way of brief description of the process, we would say that the
ores are delivered to mill storage bin. From this they pass overonly a
small Grizzley to Blake crusher, set so that the maximum size of product
will be about one and a half inch.” With or without an intervening bin,
the ore passes through a belt-driven cam feeder 10 roughing rolls, belt
driven, usually not less than 30 in. diameter, nor more than 1z in.
faces, running at about 110 revolutions. These rolls discharge to an
elevator and thence to trommels, whose screen sizes vary from 21 mm.
to2mm. Sizes over 2 mm. pass to Hartz jigs, and those under 2 mm.
to hydraulic separators, from which, sizes above 1 mm. go to fine
Harz jigs, and those below 1 mm. through spitzkasten to some form of
vanner, or other table machine, or formerly 10 revolving single or
double-decked buddles. Middling products from coarse jigs are re-
crushed by rolls usually duplicates of the roughing rolls, while middlings
from finest jigs and the tables are commonly re-crushed in Huntington
mills. The concentrate is conveyed by water through launders to a
series of bins where it drains, and is put into jute sacks for shipment to
the smelter.

The general course of the ore and products through the mill will
thus be seen not to differ in any material way from that of other regions
where coarse concenttation is practised. When we examine into details
and results, however, we are forced to the conclusion that better work
can be done, and we therefore venture to offer the following comments
on the process as now carried on to any who contemplate the erection
of concentration plants in the Slocan.

We have remarked above on the the high ratio of silver 10 lead in
these ores. This ratio is high not only because the galena, when
perfectly clean, is usually high grade in silver, but because of the ad-
mixture of gray copper and other rich silver-bearing minerals. These,
as well as the galena, are not only soft, but very friable, and what with
their tendency to breaking very finely in the crushers and rolls, and the
results of attrition on the beds of the jigs, a surprising quantity of rich
material soon finds its way out of the mill by illegitimate means, and the
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vehicle largely responsible is the final overflow of water from concentrate
bins and from the spitzkasten, whose settlings feed the vanners or tables.
Almost all mills attempt to remedy this evil by means of shallow settling
vats placed below the concentrate b'in‘s; and in a measure these are
useful.  Our experience shows, however, that not only is the overflow
still valuable, though less in quantity, but that the material saved, on
account of the extreme fineness, holds about three times as much water
as the normal concentrate, is lower grade inlead and silver and higher
in zinc, The same remark as to quality would apply in greater degree

" to the overflow from spitzkasten.  As to the latter, we may say thatin
order to reduce losses in this direction, we have returned this overflow
in one instance, and concurrently reduced the volume of clean wash
water on various machines, with some degree of success ; but at best the
sclneme is only a make-shift, and I believe that we are doctoring this
difficulty at the wrong end. We should prevent the evil rather than
remedy it, by providing a short sorting belt above the coarse crusher.
This need not be over, 'say, six feet long, would cost little and could be
handled by the crusher tender, whose functions now are chiefly those
of ' watchman. The sorting belt is practically unknows to the Slocan
mill, and without reverting in more than slight degree to the labor-
devouring practice of Europe, I know from experience that in some
instances-a limited introduction would be a paying one. As indicating
the result which may be expected, where the mill feed contains an
appreciable quantity of galena in pieces of the size of one’s fist, or
larger, I may cite an instance at one of the mills of which I am in
general charge. In the summer of 19co, our crushermen, under in-
structions, picked out from the ore stream passing over the grizzley
such pieces of coarse galena as they could conveniently, and without
any special care. The feed was not sprinkled, and much of the galena
which was coarse enough to have been easily sorted on a belt, probably
escaped into the crusher.  During a period of about four months, 120
tons of galena were thus sorted, equivalent to about 8 per cent. of the
total concentrate made in the same period. Comparative average
assays of the two products are given; viz:—

Silver. Lead. Zinc. Ratio,
Sorted Galena........ 101.7 07s. 40.2 15.4  2.53
Concentrate......... 73.0 30.0 21.0 2.43

For this galena we received from the smelter about $670.00, and
had it been sent through the mill in the usual way, it is safe to state
that fully 10 per cent. would have been lost. :

1t costus nothing to save that $670.00. How much more could have
been saved by the aid of proper appliances I do not know; but thereis
no doubt about the accuracy of the data, nor, I think, of what they
indicate.

Another notable feature of our mills is the absencc of any general
atiempt at close sizing before jigging. In this respect we follow the
common tendency of the Northwest, and more particularly the Coeur
1rAlene, unless the practice of that region has changed since I.was
more familiar with it than I am at present. In many places the low
grade of ore demands, or its simplicity permits, good results to be
obtained without that close sizing which our German friends formerly
thought essential, but about which American authorities have had con-
siderable differences of opinion. There is no doubt in my mind,
however, that Slocan mills cannot do efficient separation without close
sizing. An extreme instance isoften more likely to impress one thana
normal case of difficulty. I therefore give the following:—

At the Whitewater mill the feed consists essentially of slate, ¢“talc ™,
zinc blende, copper and iron pyrites, gray copper, quartz, calcite,
spathic iton and galena. At our Enterprise mill the slate is replaced
by granite, and we find, beside the Whitewater minerals named, im-
portant quantities of compléx carbonates of iron, lime manganese and
magnesia, some undetermined manganese zinc iron compounds, prob-

ably silicates and oxides, to say nothing of the rich silver minérals anc:

native silver.

Now were our gangue minerals all simple and of low specific
gravity, we would consider our way easy, and have litle difticulty in
doing respectable work with a simple screening system. The presence
of all of the minerals above named is of course troublesome, but these
obstacles to success are not insuperable. \When we begin a proper
study of conditions at Whitewater, we are stunned by the discovery
that “galena” is not galena at all, for it is a mixture, I might say a
concrete of comminuted slate, galena and zinc, with accluded particles
of several of the gangue minerals named, the whole having a gravity of
4.75105.25. ‘This istso typical of the Whitewater mine that shipments
of large quantities of well hand-sorted product, before our mill was
built, shewed an average content of about 35 per cent. of lead and 16

‘ per cent. of zinc, equivalent to, say, 40 per cent. galena, 24 per cent.

zinc blende, and the balance, or 36 per cent. virtually barren gangue.
Galena of'a gravity of 5.0, and barren pyrites of a gravity of 5.0, mixed
with barren blende of a levity of 4.5, form a sort of ore dressing joke
whose density is so great that one cannot laugh, with any enjoyment,
and hold one's position at the same time. It appears to me that the
only satisfactory way cf solving such difficulties as are implied above,
is through a more extended screen system than we employ. I am not
prepared to say that we should go to the extreme limit of some German
practice, but I do think that our mills should be designed with what
one may call a greater limit of clasticity, one which will permit rapid
and convenient alteration or extension of the screening department.
The day has gone by when the man who wants a mill shouldgotoa
drawer and pull out a stock plan labelled with a specific tonnage
capacity. Certain essential features of mill construction must always
remain the same, but each new case of installation must have its details
considered by themselves. Granting conditions of well sized feed, and
a uniform quamtity, 1 think the Slocan jig practice very efficient.
The feed above 3 mm. in size usually forms nearly 8o per cent of our
tonnage although mcre nearly 30 per cent of our values-reach the fine
jigs and tables. Indeed, in one instance the jig tailings were all
eventually crushed fine enough to reach a row of seven Wilfley tables,
I believe with results which were good. Here, of course, a srhaller
percentage of product was made on jigs. The usual run of jig tailings
seldom contains more than one-third as much silver as the fine end
tailings do, and often it happens that the work of the coarsest jigs is
practically perfect. ‘T'his is due in large measure, in some cases at least
to the inclusion of coarse slate, quartz and calcite in the ore, all of
these being generally barren of silver.

The fine end of our mills certainly affords room for very great
improvement. In the mills which were built from 1896 to 1899, the
most common machine used on the finer feed were double-decked
revolving buddles, and although some are still in evidence, the majority
have been replaced by other types. There are several reasons for this
change, especially where the very finest pulp was being treated: sst. the
buddle was handicapped by imperfect classification of feed; 2nd. the
wooden surface seemed to accumulate some vegetable slime which
permitted the metallic minerals to escape too soon, and 3rd. in cases
where volume of water was a consideration, it was found very wasteful.
The buddle advocate has accused us of ignorance as to how to work
that machine. This may be just, but the fact remains that, in one
mill, an extended comparison, on feed as nearly indentical as possible,
resulted in a saving of 300 lbs. more of 2 much better product, in 24
hours, with about one-tenth of the volume of wash used, the table used
occupying only one kalf the floor space of the buddle.

The unsatisfactory work of classifiers, of course, operates against
any concentrating machine, and we still have troubles to overcome in
the fine end, which no number of machines of existing types will bring
about. Some one will always get a portion of what the preceding one
failed to secure, so we are compelled to set a limit to plant whichis
governed by questions of dollars and cents. Slocan seems to have
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discovered that, on account of the excessive cost of machinery and
installation, it does not pay to try to save more in the fine end than can
at present be recovered by one passage of pulp finer than half a milli-
metere over well known machines of proved merit. Attention is,
however, being paid to slime treatment, and some very careful experi-
mental work conducted, which is so encouraging as to cause us to say
that the close of this year will witness our probable ability to make an
efticiency of well over 85 per cent. in silver a paying one.

This brings us naturally to what the present efficiencies are, and
the subject is a delicate one.  Aside from the fact that there are many
millmen who, through false reasoning, would not confess to high losses,
I believe there are more who do not know their actual losses, because
of the general absence of automatic sampling devices for the *ailings,
and the too frequent use of the fire assay instead of the wet, in determin-
ation of lead. There is too much of a tendency among mill men to
assume that, because they canno: see galena, for instance in tailings,
the best possible work is being done. This assumption is, I think, a
commercially justifiable one in many cases, but it affords no good reason
for not knowing instead of guessing at losses. Personally I consider
an accurate sampling of tails, and wet lead tests, of the greatest
importance, in the Slocan, and especially where much slate is present
in the feed. :

To illustrate the importance of the wet assay for lead, I may say
that a series of important trials of pulps show a loss by fire method of
from 70 per cent. to 100 per cent. of the actual lead present, when the
wet test shows, say, under 2 per cent. in the sample, and in a recent
trial the wel test showed 1.36 per cent. and 1.42 per cent. the fire
assay none. The feed from which these tailings were derived contained
4.7 per cent, and 5.2 per cent. lead respectively, and the fire assay
therefore perfection in the mill work, while the wet test gave efficiencies
of 71 per cent. and 73 per cent. only. These results would be slightly
improved, of course, if the tailings losses were worked out per ton of
feed, but the figures illustrate our point ; viz., not to deceive ourselves
through wrong method of determining our efficiency. I do not pretend
to know what degree of petfection is attained by others, but our own
experience shows an actual recovery of 74 per cent. of silver and 82
per cent. of lead, from a feed of ro cunces silver and 40 per cent. lead.
Those who are not familiar with the shortcomings of existing types of
concentrating machinery in use on a large scale, and those who do not
care to know how poor a quality of work may be done, will regard
these efficiencies as wickedly Jow. I am confident, however, that
thorough investigation would show them to be excellent under the
circumstances,

COSTS.

The operating ¢osts in Slocan mills are, as everywheré, very much
dependent on the tonnage treated, but the cheapness of our power is
an important factor. The ruggedness of the mountains permits con-
venient installation of small warer power plants, working commonly
under heads of three or four hundred feet, and while in some instances
sufficient, if any, gaugings of flow have not been made before location
of plant was decided upon, to determine the dependable volumes, he-. ;
snow-fall and even the presence of the glaciers at the head waters,
insure sufficient wather throughout the year on lateral creeks, at points
verv close to many of the mines. It is not necessary to dilate on this
phase of the facts ; suffice it to say that none of the mills except two
on Kootenay Jake have any steam power plants. Most of the plants
are designed with a view to saving of labor, and are compactly arranged.
Their efficiency in this respect may be seen from the table of costs
below, being results attained in operating one of the more prominent
mills:— :

Period, 557 days of 22 hours.

Tons of feed milled, 100,824 (including 7 per cent. moisture).

Tons milled per day, 181.

Costs. PerTon.  Per Day.
Crushermen............ Cheererianent. $.0364 $6.59
Foremen, jigmen and tablemen..... v 613 29.19
Miscellaueous labot...oovvivenniennn, 0223 4.04
Operating supplies....... Ceertaeatees 0248 4.49
Maintenance and repairs of all plant;

Jabor and mat~rinl ... ........... .0953 7.34
$.3406  $61.65

These costs do not provide for depreciation or insurance. the -
amount of which is of course largely a matter of judgement and condr-
tions. The cost of maintaining the flume was 15,100 of one cent per
ton, and thus practically a negligible account. It will be noted that
the above figures make no provision for handling and disposai of
product. The cost of this iq the tahle would have added $.0557 per
ton of ore, but as the figure depends upon the richness of the ore, these
costs of sacks and sacking are placed by us under another head, ot
are stated as so much per ton of product, (in this instance 56 cents),
In this plant two hours are allowed every day for the common light
repairs, and the practice has proved a good one in preventing many
annoying shut-downs. We belicve that with the tonnage treated, these
costs would be difficult to loweT, and they are given as an indication of
what has been done on a large scale, without fear of seridus,ad‘vcrse
criticism,

—

Copper-Nicke! Mining in Ontario

Mr. T. W. Gibson, Director of the Bureau of Mines, has an
interesting review of the nickel and copper mining industries of
Ontario from which we take pleasure in reproducing the following
abstract :—

# Nickel mining occupies the chief place in the list of mineral
industries for 1go1, the output of nickel exceeding in value that of any
other single product, though closely followed by pig iron. ‘The pro-
duction for the year amounted to 8,882,000 pounds, or 4,441 tons,
valued in the matte at $1,859,970, an increase in quantity of 23 per
cent., and in value of 145 per cent., as compared with 1900, when the
yield was 3,540 tons valued at $756,626. The output in 1gos reached
the highest point yet recorded.

1t will be observed that the advance in value in comparison with
the previous year was much greater in proportion than the advance in
produztion. The reason for this will be made plain by the following
explanation. About the middle of the year 1go1 the Ontario Smelting
Works erected by Col. R. M. Thompson at Copper Cliff for the pur-
pose of re-treating the low-grade mattes made in the furnaces of the-
Canadian Copper Company, began operations, the effect of the re.
treatment being to raise the metallic contents of the matte from say 3o
up to about 7o per cent. Additional Jabor and expense having thus
been expended- upon the mattes, and the metals contained in them
having been brought so much nearer the point of actual refinement and.
separation, it follows that the contents were worth more per pound in
the high-grade than in the low-grade condition. It has been the
practice of the Bureau to compute the value of the Sudbury nickel-
copper mattes at their selling price at the place of production, and nat
at the price of the réfined metals, consequently the relative as well as
the absolute valu€ of the nickel and copper contained in the mattes
produced in 1go1, was considérably higher than in 1900, when only
the low-grade product was made. The average price at which the
nickel cortents of matte were appraised in 1goo was 10.7 cents per
pound, whi'e in 1goz it was 20.9 cents. Only about one-half the
product of the Canadian Copper Company’s smelters was treated at the
Ontario Smelting Works last year, consequently the total increase in
value of the nickel is not so great as it would have been had the whole
of the product been re-handled.
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It is not uncommon for the metals containerd in raw or pastly
* treated ores to be valued for statistical purposes at their full selling
price in a refined condition, This method is adopted, for instance, by
the Geological Survey of Canada, and by the mining departments of
one or more of the Provinces, and were it applied to the nickel and
copper of the mattes produced in the Sudbury region, the values would
have béen givenas $4,440,009 and $1,450,000, instead of $1,859,970
and $589,080 respectively. The apparent value of the mineral output
of the Province would have been increased by upwards of $3,440,000,
‘but the gain would have been in seeming only, not in reality. So long
as the product of the mines is exported in an unfinished condition, so
long ought it in strictness to be set down for what it really is worth,
nampely the price at which it would be sold at the place of production.
There are advantages, too, in adhering to an established basis of val
ation, a departure from which would malke it difficult to compare the
figures of one year with those of another.

The following table gives the principal features of the nickel-
copper industry for the last five years, and clearly shows the substantial
-growth madé during that time:

PROGRESS OF NICKEL-COPPER MINING, 1897-1901.

Schedule, 1897, 1898, 1899, 1900, 19co0,
Oreraised...... tons} 93.155 | 123,920 | 203,118 | 216,695 326,045
Ore smelted .... ** | 96,093 | 121,924 | 171,230 | 211,960 270,380
Ordinary matte

duced’........ * | 13,706 21,101 19,109 23,336 29,588
High'grade matte . ,

produced..... 328 | ...... 106 112, 15,546
Nickel contents, ¢ 1,999 2,783%| 3.872 3,540 4,441
Copper contents, * . 2,750 4,186 2,834 3,384 . 4,197
Vafne‘ of nickel.. $ | 359,651 | S14220 | 526,104 | 756,626 1,859,970
Value of.copper. ‘‘-| 200,067 | 268,080 | 176,236 | 319,681 589,080
Wages paid..... ‘| 253,226 | 315,501 | 443,879, | 728,946 | 1,045,889
Men employed. . No. 535 637 839 1,444 2,284

During the ten years beginning with 1892 and ending with 1901,
according to the returns made to the Bureau of Mines by the produc-
ing companies, there have been raised from the nickel-copper and
copper mines of Ontario a total of 1,306,722 tons of ore. Of this
quantity 1,245,422 tons have been smelted into matte containing
52,411,000 pounds or 26,606 tons of metallic nickel, and 56,140,500
pounds or 28,070 tons of metallic copper. Computed at the selling
prices of the refined metals in the New York market, the nickel was
worth $20,500,000, and the copper $7,000,000, a total of $27,500,000,
or an average annual output of $2,750,000. The production has been
on a growing ratio, and the yield and value during the latter part of
the 10-year period were much greater than in the earlier part. For~
instance, in 1892 there were 72,349 tons of ore raised, and matte
containing 2,082 tons nickel and 1,936 tons copper produced; while
in 1got the ore raised amounted to 326,945 tons, and the matte turned
out by the furnaces contained 4,441 tons nickel and 4,537 tons copper.
In 1892 the mines employed 690 men and paid out $539,821 in wages.
In 1go1 the number of workmen was 2,284 and the amount paid out
in wages $1,045,839. Thematte produced in 1892 was valued at
$823,037, while in 1go1 the product was worth $2,449,050. As stated,
the foregoing figures include the copper produced by the non nickelif-
erous copper mines of the north shores of Lake Huron and elsewhere
in the Province, but so far the output from this source has not been
large. The prospects are, however, for a considerable increase from
the purely copper mines at a not distant date.

The price of nickel remained steady throughout the year, being
quoted .at about so cents per pound in New York. The producing
companies in the Sudbuiry district have been prosecuting their opera-

tions vigorously, These comprise the Canadian Copper Company at
Copper Cliff, the Mond Nickel Company at Victoria Mines, and the
Lake Superior Power Company. Matte is not yet being turned out
by the last-named company, but the Gertrude and Elsie mines have
been opened up and are yielding considerable ore, part of which is
being roasted on the former property, where smelting works are also
being erected. Picked ore from the Gertrude containing little or no
copper is taken to the company's reduction works at Sault Ste. Marie
for treatment. At Victoria Mines the Mond Nickel Company’s plant
began turning out Watte during the year Ly the Bessemer process.
The product is a high grade article cai.ying about 8o per cent. metallic
contents in equal proportions of nickel and copper, the iron in the ore
being almost entirely eliminated. ‘The matte is sent to Great Britain,
where it is refined near Swansea, Wales, by Dr. Mond’s own process.®
The smelting establishment at Victoria Mines is well-equipped and
modern in its appointments, the offices and other buildings connected
with the business are tasteful and substantial. Less than two years
ago the site of the village was a swamp, but it now shows a number of
comfortable houses with electric lights an< other adjuncts of civiliza-
tion.’ .

The buik of the nickel and copper is produced by the Canadian
Copper Company, whese mines and works have now been operatzd
for a period of about fifteen years. A feature of this company's busi-
ness in 1Go1, was the opcnir{g of an immense deposit of nickeliferous
pyrthotite and copper pyrites on lot 10 in the first concession of the
township of Snider, called the Creighton mine. This remained one of
the company’s undeveloped properties until the construction of the
Manitoulin and North Shore Railway from Sudbury rendered itaccess-
ible. The body of ore; which is exposed on the surface in very con-
siderable dimensions, was sunk- upon, and so far the work has been
carried on as an open cut, shipments to the smelters at Copper CIiff
averaging perhaps 500 or 600 tons a day. The ore issaid to run
higher in both nickel and copper than the average of the district.

A distinct advance in the treatment of the company’s ores was
made during the year by the commencement of operations at the
Ontario Smelting Works, a plant established at Copper Cliff by Col.
R. M. Thompson, president of the Orford Copper Company, with the
object of re treating the low-grade mittes prodiiced at the Copper
CIiff smelters and raising their metallic contents from 30 to about 70
per cent. This is effected by crushing, grinding, calcining and- re-
smelting the matte, thus getting rid of a great deal of the rock-matter,
iron and sulphur, and producing an article so much nearerthe point of
actual refinement and separation of the metals,

THE NICKEL COMBINA'LION.

Since the beginning of the present year (19o2) there have been
many rumors of an impending sale of the Canadian Copper Company’s
mines to other American capitalists, and a recent publicationt contains
what appears to be an authentic account of the consummation of the
transaction. What appears to have taken place is a consolidation of
the Canadian Copper Company and Orford Copper Company, always
hitherto closely allied, and the transfer of the propenties and stock of
these companies and of some other less highly developed Ontario
concerns, together with certain nickel interests in New Caledonia and
refining works in the United States, to a new company called the
International Nickel Company, formed under the laws of the State of
New Jersey with $12,000,000 common and $12,000,000 preferred

* Dr. Mond's works have a capacity of about 1,000 tons refined nickel
per.annum, but provision is made for increasing the ontput. The copper is
recovered as sulphate of copper. Refining operationson a commercia]l’ scale
began about 1st April, 1902,

t Engiueering and Mining Jouraal, New Vork, April s, 1902, P- 474.
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stock, and $10,000,000 worth of bonds. Of this amount, $9,000,000
comumon and $9,000,000 preferred stock is to be issued to acquire the
propeities taken over. The Anglo American Iron Company, which
owns iron lands, mostly undeveloped, in the County of Hastings, and
the Vermilion Mining Company, whose nickel property in the Sudbury
district was looked upon as valuable in the early days of mining there
but on which nothing has been done for many years, are non active
Ontario concerns acquired by the new corporation. The companies
holding mickel lands in New Caledonia are the Nickel Corporation,
Limited, and the Soci¢t¢ Minitre Calédonienne, neither of which, so
far as is known, has yet contributed much to the supply of nickel. The
refining works owned Ly Mr. Joseph Wharton in Camden, N.]J., are
also taken over,

Actively interested in bringing the transaction to a close are said
to have been Mr. Chas. M. Schwab, of the United States Steel Corpo-
ration, Col. R. M.. Thompson of the Orford Copper Company, and
Col. J. R.De La Mar. The officers of the International Nickel Com
pany are: President Ambrose Monnell, formerly assistant to the pres-
ident of the Carnegie Steel Company ; chairman of the board, Col. R.
M. Thompson; general counsel, Max Pam, of the United States Steel
Corporation ; treasurer, Stephen H. P. Bell; secretary, Joseph Claudet.

~Other directors are E. C. Converse, of the U. S. Steel Corporation,
Joseph Wharton, of Philadelphia, Dr. Leslie D. Ward, A. W. Macon-
ochie, J. R. De La Mar, and Millard Hunsiker, of L.ondon.

The other great producer of nickel, Société le Nickel, with its
extensive properties in New Caledonia and its reduction works in
France, which now divides with the Canadian Copper Company the
duty of providing the world with this metal, is not included in the
combination ; but it is stated that a full understanding has been arrived
at between the new company and le Nickel, as regards prices, produc-
t'>n, and division of markets. Also outside the consolidation are the
Mond Nickel Company, whose mines and works at Victoria :Mines
have been referred to, the Lake Superior Power Company, with mines
in Creighton Township, smelters under way at the same place, and
reduction works at Saul Ste, Marie, There are also the Nickel Copper
Company, whose works.at Hamilton to operate.the Frasch process of
refining have not yet been put into operation; the Dominion Mineral
Company, and H. H. Vivian and Company, both of whoin own lands
and idle smelters in the Sudbury region; the Great Lakes Company,
and other companies, firms and individuals.

The combination by no means controls all the nickel ore in the
district, and there is pleaty of room for independent companies. Loc-
ally, it is believed that not more_than one-fourth of the known deposits
have passed into the possession of the new company.

‘The formation of thé new corporation and' the transfer to it of the
properties at Sudbury have been-accompanied by a partial céssation of
work at the mines and smeiusy plants. This has given rise fo appre-
hensiori in sGme quarters that the consolidation will have a prejudicial
efféct upon-the development of the nickel industry in this Province.
It is of -course too'soon to say what the result will prove to'be, but the
stoppage of -work is r'iot'li'kely‘ to°be more than temporary,and there is
littlé or no doubt that the new company with the ample capital at its
command will operate thé mines Juite as vigorously as its predecessor
in ownership. ' h : '

A PROMISING 'COPPER "DISTRICT.

West of the nickel region generally spoken of as the Sudbury
district which includes parts of the western side of Nipissing district
and the eastern side of Algoma, lies a tract of Huronian rocks charaz-
terized in many places by deposits of copper sulphides. A. typicai
example is that at Bruce Mines, which upwards of 40 years ago yielded
large quantities of ore cuntaining probably more than $3,000,000 worth

of copper. Another vein of a similar nature has been opened up and
is now being worked at Rock Lake, some twelve miles north of Rryce
Mines, where a 2o00-ton concentrator began work about the beguing
of the present year. A railway has been built to the mine fron, Bruce
Mines on the Canadian Pacific Railway, which will be extendcd 1,
deep water on Lake Huron, so as to afford shipping facilities Ay
present the concentrates produced at the Rock Lake Mines are 1emg
sent to Dollar Bay, Michigan, where they are smelted into copper, but
a project is on foot for establishing a smelter either at Rock Lake :taclf
or some other convenient point in the district at which the prouct
from all the.mines in the neighborhood could be reduced.

Other bodies of copper ore occur at the McMillan locatiug in
Aberdeen township, not far from the Rock Lake mine,at the Stobie
mine near Desbarats station on the C P. R,, in the townships of
Montgomery, Gould, Morin, Haughton, Gladstone, Plummer, Salter,
Victoria, in timber berth No. 153 and elsewhere over a district stretch-
ing from Massey station on the east to the east shore of Lake Superior
on the west, and there is little doubt that if the region were better
supplied with railway facilities, further exploration would take place
which would bring many more deposits to light, It is well within the
range of possibility, even probability, that this portion of Ontario will
yet take important rank as a copper field. Other minerals occur, such
as gold at the Ophir mine in Galbraith township once regarded s of
promise, but not now being worked, and iron, of which there are pros.
pects near Lake Huron and indications along the upper stretches of
the Mississaga river and elsewhere. There is a tract of country lying
west of the tiers of townships accessible from Sudbury and vicinity,
south of the main line and north of the Sault Ste. Marie branch of the
Canadian Pacific Railway, whose timber, mineral and’ agricultural re.
sources are little known. There is reason to believe that extensive
white pine forests exist in that region, all the more valuable because
tributary to the north shore of Lake Huron. Most of the rivers, too,
are marked by good water powers,

Of purely copper ores, mainly derived from the north shore dis-
trict just spoken of, some 6,800 tons were raised during 1901, having
an estimated value of $47,180. The number of workmen employed
in the mines and to operate the plants was 432, to whom wages
amounting to $142,964 were paid. These statistics are included in
those for nickel and copper. Practically none of these mines were in
the producing stage during the year, which fact partly explains the size
of the wage bill as compared with the-value of the output. The Bruce
Copper Mines were in operation .about ‘four months in 1go1, but are
now idle. The concentrating plant ran a short time and produced

‘over a hundred tons of concentrates, which were shipped to New

York.”

The Essentials for Successful Hydraulic Mining.

In his very exgellent review of ** The Gold Mines-of the Warld," of
which another very handsome edition has been issued, and of which we hope
to have something more to say later on, Mr. J. H. Curle in discussing the
question of hydraulic mining says :—

** Hydraulic mining is a distinct art. To my mind the laying out of an
liydraulic mineisa greater test of capacity than the opening of a quartz
mine, ; ) . )

In hydraulic mining thereare thiree main essentials : gold: wialer pocer o
force the gravel into the sluices; anddgride to carry awagelhe tailings, To
determine the presence of these on any property, or the being able to bring
togethier these three, often means 4 series of experiments stretching over
s~veral years. An hydraulic property cannot, therefore, be iurried tothe
producing stage. i

. But there are so many other questions, too. Gold, water, and grademay
be there in'abundance—all thie essentials—but if the questions of ownership
of adjoining ptoperty, litigation and finance are looked at, the whole fohric
may fall to pieces, and the labor of years be of no use. X

The owner of an hydraulic property must not only have title to his own
ground, but he must be certain that_ his mining operations will not interfere
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with the properties of any one else, either above or below him. Thisisa
rock over which, 1 suppose, hundreds of otherwise payable mines have come
togrief. Iu California, some years ago, a whole hydraulic industry had to
close down because the gropenies of farmers, many miles away, were being
flooded with dedris s and evenin Atlin, at the present moment, there are
several bitter law cases because the silting up of tailings from one mine
blocks the passage of tailings from another mine.

In bringing in water, too, one property may gain at the expense of
another. Then comes litigation—the water is cut off, and the mine—on
which perhaps a small fortune has been spent—has to be shut down.

Agaln, if a mine isto be laid out to the best advanutage, there are the
years of experiment to be faced. Thedepth of grave! and nature of the bed-
rock hiave to be tested by innumerable holes, ana temporary sluices have to
be fitted up fer trial runs; surveys have to b made for the bringing in of a
head of water, and thc volume of water tested the whole year round; the

de for the sluice boxes and the tailings race has to be laid out, or perhaps
tunnelled, and the ultimate disposal of the tailings made sure. The Mining
Commissioner and the lawyer have to be consulted at every fresh step. All
this takes time, and a %)OeOd deal of money. Directors, who rarely under-
stand technical details, become impatient, and if the shares are weak on the
market, the manager will probably have trouble in getting enough money to
carry out his original and carefully thought-out programme.'

NEW COMPANIES.

BRITISH COLUMBIA.

Vancouver Petroleum Syndicate, Ltd.—Incorporated 2and Sept., 1902.
Authorized capital, $25,co00, in shares of £5.00 each.

ONTARIO.

The Hatch Electric Smelting and Refining Co. of Ontario, Ltd.—
In rated 17th September, 1902. Authorized capital, $500,000, divided
into ;sbo,ooo shares of $1.00 each. Head office: Parry Sound, Ont.

Gold Reef Mining Co., Ltd.—Incorporated 17th September, 1902,
Authorized capital, $700,000.

International Portland Cement Co., Lti.—Incorporated 24th Seﬂ_pt ,
1902. Authorized capital, $1,000,000, in shares of $100 0o each. Head office:
Toronto, Ont,

Union Oil Company of Canada, Ltd.—Incorporated 24th Sept., 1902.
Authorized capital, $600,000, in shares of $1.00 Head office : Petrolea, Ont.

COMPANY NOTES.

Emma.—The daily output of ore from this mine, at Summit, is 160 tous.
This ore is quarried from open workings and goes to the Hall Mining and
Smelting Company’s works at Nelson.

Granby Consolidated,—The new machinery house for the electrically
driven compressor plant is about completed. The building is 60 by 120 ft.
There will be two tandem duplex compound sir compressors driven by two
750 h.p. induction electric motors, giving a 60-drill capacity. The machinery
has been shipped from the factory at Sherbrooke, Que., including the neces-
sary rope drives, seven sir receivers, new drills and a 10-ton travelling crane,

A gravity tram from the upper part of the ore quarries to the ore bins
and crusher house and a tray to the shipping bins have been in course of
erection, and are about ready for the big Farrel crusher, having jaws with
an opening 36 by 42 inches, which will bedriven by a 100-h.p. electric motor,
This crusher is the largest of its kind yet made in Canada.

The open workings at the mines now extend north and south about
1,300 ft., and have a width varying from about 50 ft. toabout 100 ft. Besides
this an area approximately 8co ft. long by 200 ft. wide has been stripped.
Work in the main quarries has heen carried on as usual. Large openings
have been made from the Knob Hill main tunnel up to the guarries, giving
in all twelve chutes,

Common Errors in the Determination of Silica.—In a comprehensive
aud interesting paper giving a large number of experiments, the author
investigates the causes of the common occurrence of error in the determina-
tion of silica in silicate analyses, even after repeated evaporations, and draws
th= conclusion that intermediate filtrations are necessary to ensure the com-
plete removal of thesilica. He also recommends the use of the blast to
obtain the correct weight of Si0,.—W. F, Hildebrand, Journal American
Chem, Soc., April, 1902

MISCELLANEOUS.

A Novel Air Compressor.—An interesting air compressor, containing
no piston nor any moviug part save valves, has recently been described in
the Revue Universelle des Mines et de le Metallurgie. 1t is due to Mr. Emiile
Gobbe, and has been tried with some success at the Monceau Company's
blast furnace. The arrangement consists of an exr]osion chamber, the outlet
of which leads to a chimney. A throttle valve which tends to remain open
by its own weight is introduced between the chimney and the explosion
chamber. Two conduits, one for gas and the other for air, lead to this
chamber. At some distance from the points at which they enter the com-
bustion chamber each conduit is provided with an inlet and an outlet valve,
the latter communicating respectively with the receivers for compressed air
and compressed gas, A draught having in any suitable way been started up
the chimney of the plant, charges of air and gasare drawn in and mix in the
combustion chamber. The mixture is then fired by an electric spark. The
explosion closes the valve to the chimney, and forces a portion of the air and
gas back along their respec'ive conduit pipes and through the discharge
valves into their receivers, When the pressure fulls sufficiently, the valve
at the base of the chimney opens automatically again, and a fresh charge is
drawn in and the action repeated as before, In the experimental plant
erected at Monceau, the explosions followed each other at the rate of twelve
to fourteed per minute; but the plant proved to be in need of considerable
modifications if satisfactory working was to be obtained. In a laboratory
arpnutus since constructed and designed to work with town in place of
blast-furnace gas, good results have been obtained in the matter of regularity
of working, and the inventor claims that with a large plant carefully designed
very considerable economy could be relied on, and the capital cost would be
extremely small.

Cyanide Practice in the Telluride District, Colorado.—At the Liberty
Bell Cyanide Works the method of treatment consists in draining the upper
vats under suction, and adding lime at the rate of 4 1bs. per ton of sands.
Weak solution (3 1bs. cyanide per ton) is then puruped on to displace the
water retained in the sands. This is washed to waste until cyanide is de-
tected and run through the waste solution 2-inch box, At a strength of 1
pound per ton it is diverted into the weak solution box. After several days
treatment, the upper vat is drained and lowered to the vats underneath and
the sands are washed with strong solution containing 6 pounds of cyanide
per ton  The treatment here lasts four days and the strong solution is dis-
placed by weak washes and water until the strength falls to .7 1bs. per ton
when the vat is ready to sluice out. The strong solutions have a total alkal-
inity equal to about § 1bs. lime per ton of which about half is due to cyanide
and half to dissolved lime so that the solutions are considered to be virtually
a saturated solution of caustic lime. The cost of cyaniding 4,0c0 tonis per
month is between 60 and j0 cents per ton and the consuniption of cyanide
varies hetween .75 and 1.25 pounds per ton of ore treated. The zinc con-
sumption is .03 or ‘o4 pound per ton. The extraction averages about 67
per cent., the residues containing about 85 cents per ton.—.lines and
Minerals, Denver, Colorado, April, 1902,

Accidents with Explosives.— Among the accidents reported by H M.
Inspectors of Explosives for the year 1901, the following is said with regard
to *‘ hang fires,” and returning too soon to shot-holes. Under this heading
are included those cases where miners have returned to the shot-hole believ-
ing that the shot has missed fire or pot been ignited or that it bas fired. In
nearly all such cases a hang-fire has probably occurred. Of these accidents
only one was remarkable, in that it occurred with a cartridge of amvis fired
electrically. In this case the detonator fired, and ten or fifteen minutes
later, when the men had returned, the cartridge itself exploded. This isnot
an unprecedented occurrence, and information from Germany shows that
similar }}benomena hiave been observed there with ammonium aitrate explo-
s;;_/es. he cause is obscure, and experiments have failed to reproduce the
effect. :

E. J. WALSH
CIVIL AND CONSULTING ENGINEER

M. Can. Soc. C.E. and
M. Can. Mining Institute.
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66 Nassau Street, NEW YORE, N.T.
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BRIQUETTING MACHINERY it svres o

_l*]*B!QUE_T_TE your _flye Dust, Fine Ores, Galcines, Concentrates, Slimes and other Mineral Fines

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

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

sasneron curaniee. . GHISHOLM, BOYD & WHITE CO. wecue= ™t

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

Are You Confronted with a

J. Bertra;m & Sons Difficult Ore-Separating Problem ?
Canada Tool Works, |THe WETHERILL MAGNETIC SEPARATING PROGESS

DUNDAS. ONT. May Prove the Solution

Bulilders of Ilron ..APPLY TO...

o o o « WORKING MACHINERY | werygriLL SEPARATING CO., 52 Broatwa, New York

..+ FOR,. ... I —

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

REPAIR SHOP, MACHINE SHOP, SHIP YARDS
BOILER SHOPS, ENGINE WORKS,

CAR SHOPS, FORGE WORKS. SPRI N G H | I-I- G UAL
OUR EQUlPME"T AND WORKS ARE THE LARGEST IN CANADA. L

OUR LINRE OF

MRACHINE TOOLS| Mg (umberland Railway & Coal Company

WILL SUPPLY A SHOP COMPLETR. . .
Are prepared to deliver this well known

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

"o %ke: 321 St. JAMES STREET.

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

Head Office : 107 ST. JAMES STREET, MONTREAL

Fall Information obtained at the Above Addresses. Write for Pricea. Address: P. 0. BOX 396.
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The Crystal Gold Mine for Sale.

The undersigned offers for sale Mining Location W.D. 43 in the
Township of Rathbun.
done upon this property.
stamps working.  Bullion to the value of $7,500 has been produced,
The ore is free milling. Tenders
for above property will be received by the undersigned, from whom

A large amount of development has been
A ten-stamp mill has been erected, with five

on an average of $rz.oo per ton.

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

Liquidator of The Crystal Gold Miring Co.

of Rathbun, Limited.
Dated PEMBROKE, June 26th, 1go2.

TWELFTH EDITION

w(Ganadian 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
Mixing Diat

Quick Levelling Head.
Reading go® up and down.

GuN METAL -
Cobk WoRrD -

- Price £25.
- Atavism.

ALUMINIUM - - Price £30.
Cope WoRrD - - - Ataxy.

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

GREAT TURNSTILE, HOLBORN, LONDON, W.C., ENC.
Telegrams—* TurNSTILE, LONDON.

Gold Medals, Inventions I-xhibitions, 1885, and Mining F.xhibition, 180,

CHOOL of MINING

Practical Science Faculty of
Queen’s University

Kingston, Ontario.

[ B SB 5 o = J

THE FOLLOWING COURSES ARE OFFERED

1. Turek YEArs CoursE Fok A DIPLOMA IN
(«) Mining Engineering,
(b) Analytical Chemistry and Assaying,
2. Four Years’ Coursk ror A Draree B.Sc, 1~
Grouve I,
(«) Mining Engineering.
(b) Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(d) Chemical Engineering.
Grour 11,
(e) Civil Engineering,
(f) Mechanical Engineering.
(9) Electrical Engineering.
Group III.
(k) Biology and Public Health.

3. Courses 1IN CHEMISTRY, MINERALOGY AND GEOLOGY
for degrees of Bachelor of Arts (B.A.) and Master of
Arts (M.A.
For further information see the Calendar of Queen’s University.
4. PosT-GRADUATE COURSE FOR THE DEGREE OF
Doctor of Science (D.Se.)
For further information sce the Calendar of Queen’s University.

0000000000000 00000000000000000
Next Session begins i
October 1st, 1902. s

MATRICULATIIN EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER I6TH

HE SCHOOL is provided with well equipped laboratories for
the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. It has also a well equipped
Mechanical Laboratory.  The Engineering Building will be ready
for occupation next session and the Geology and Thysies Building
the following session.  The Mining Laboratory has been remodelle:d
at a cost of some 312,000 and the operations of erushing, amalgam-
ating, concentrating, chlorinating, cyaniding, ete., can be studied on
a large scale.
For Calendar of the School and
fupt‘hep fnformation, apply to

The Seceetary, School of Mining, Kingston, Ont.
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Did You Heap the Thundep?

Where there is thunder there is lightning.

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

NOW

IS THE

TIME

.Write for Bulletin No. 823..

MANUFACTURED AND SOLD BY

‘ ANADIAN ‘ ENERAL EECTRIC <

LIMITED.

Head Office: TORONTO, ONT.

BRANCH OFFICES—

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

FACTORIES-

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

Canadian Pacifc Railway

IS THE MOST DIRECT ROUTE
TO THE

Great Mining
Regions

OF

British Columbia, the
Yukon and Alaska.

DAILY
TRANSCONTINENTAL
SERVICE

between the

Atlantic and Pacific
Coast

THROUGHOUT
THE
YEAR.

COMMENCING JUNE 15, 1902,

the TmreriaL 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 al] through
trains.
Quickest route to the Yukon via the (. PR

. to Vancouver,
C. P. N. steamships to Skagway and Wit p

ass Railway and con-
necting steamers to Dawson,

Magnificent fleet of steamerg n the inland waters of Southern
British Columbia by whie

ich all Important points, not connected by
rail, can be reached,

For rates, resery
Agent or to

C. E. E. USHER,

General P assenger Agent,
Eastern Lines,
MONTREAL.

ROBERT KERR,

Passenger Traflic Manager,
MONTREAL.

ation of herths, ete., apply to nearest C. P. R,

C. E. McPHERSON,

General Passenger Agent,
Western Lines,
WINNIPEG, Man.

T
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PROVINCE OF

NOVA SCOTIA.

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

—AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of Chap. 1, Acts of 1892, of Mines and Minerals,
Licenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any number of areas are granted for a
term of 4o years at $2.00 per area. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
anuually for each area contained in the lease it becomes non forfeitable if
the labor be not performed.

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

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

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

MINES OTHER THAN GOLD AND SILVER.

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

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

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

Copies of the Mining Law and any information can be

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

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

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from 10 to 40 miles, and embraces an area of over three
thousand miles, and is traversed by good roads and accessible at all points
by water. Coal is known in the Counties of Cumberland, Colchester, Pictou
and Antigonish, and at numerous points in the Island of Cape Breton. The
ores of Iron, Copper, etc,, are met at numerous points, and are being rapidly
8ecured by miners and investors,

had on application to

THe Hon. C. E. CHURCH.

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.



THE CANADIAN

MINING REVIEW.

PROVINCE

of QUEBEC

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

oricA T MINERAL TERRITORY

Open for investment in the Province of Quebec.

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

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

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

Mining concessions are divided into three classes :—

1. In unsurveyed territory () the first class contains 400 acres, (4)
the second, 200 acres, and (¢) the third, 100 acres.

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

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

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

The rates charged and to be paid in full at the time of the pur-
chase are $5 and $10 per acre for mining lands containing the superior
metals* ; the first named price being for lands situated more than 12
miles aud the last named for lands situated less than 12 miles from the
railway.

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

Unless stipulated to the contrary in the letters patent in conces-
sions for the mining of superior metals, the purchaser has the right to
mine for all metals found therein ; in concessions for the mining of the
inferior metals, those only may be mined for.

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

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

In default, can-

(6) Licenses may be obtained from the Commissioner on the fol-
lowing terms :—Application for an exploration and prospecting license,
if the mine is on private land, $2 for every 100 acres or fraction of
100 ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for
every 100 acres, and (2z) in unsurveyed territory, $5 for each square
mile, the license to be valid for three months and renewable, The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

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

at th mine of the mineral extracted after deducting the cost of
mining it,

The fullest information will be cheerfully given on application to

THE MINISTER OF LANDS, MINES AND FISHERIES,

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

SYNOPSIS OF

REGULATIONS

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

COAL.

Coal lands may be purchased at $i0.00 per acre for soft coal, and $20.00
for anthracite.  NoOt moré than 320 acres can be acquired by one individual or
company. Royalty at such rate as may from time 1o time be specified by
Qrder-in-Council shall be coliccted on the gross output.

QUARTZ.

Persons of cighteen years and over and joint stock companies holding
Free Miner's certiicates 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 anaum for an individual, and
from $50.00 to $100.00 per annum for 4 company, according to capital. .

A Free Miner having discovered mineral in place may locate a claim
1500 X 1300 feet by marking out the same with two legal posts, bearing location
notices, one at each 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 year or paid to the
Mining Recorder in licu 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 Te-ritory, of an area not
exceeding 160 acres.

The patent for a mining iocation shall provide for the payment of royalty
on the sales not exceeding five per cent.,

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

Placer mining claims generally are 100 feet square ; entry fee, $3.00,
venewable vearly.  On the North Saskatchewan River claims are either bar
or beneh, 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 hiil or bank, but not exceeding 1,000 feet. Where steam power is used,
clafins 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 years, renewable in the discretion of the Minister of the Interior.

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

The lessee shall have a dredge in operation within one season from the
date of the lease for each five miles, but where a person or company has ob-
tained more than one lease one dredge for each fifteen miles or fraction is
sufficient. Rental $10.00 per annum for cach mile of river leased. Royalty at
the rate of two and a half per cent,, collected on the output after it exceeds
$10,m00.00.

DREDGING IN THE YUKON TERRITORY.

Six leases of five miles each may be granted to a free m'ner for a term of
Lweityoyears, also renewable.

Orrawy, oth Dec., 19or1.

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 or the st
day of August in the year of the date of the lease.

The lessee shall have one dredge in operation within two years from the
date of the lease, and one dredge for each five miles within six years from
such date. KRental, $100.00 per mile for first year, and $10.00 per mile for
each subsequent year. Royalty ten per cent on the output in excess of
$15,000.00.

PLACER MINING IN THE YUKON TERRITORY.

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

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

The person or company staking a claim must hold a Free Miner's cor-
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.  Royalty at the rate of 213 per cent. on the value of e
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 paying fee of $2.00. A claim may be abandoned
and another obtained on the same creek, gulch, or river, by giving notice,
and paying a fee.

Work must be done on a claim cach vear to the value of at least $200.00,
or in lieu of vork 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
Year; if not, the claim shall be deemed to be abandoned, and open to occupa-
tion and entry by a Free Miner.

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

HYDRAULIC MINING, YUKON TERRITORY.

Locations suitable for hydraulic mining, having a frontage of from one to
five miles, and a depth of one mile or more, may be leased ror 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
boundaries any mining claims already granted. A rental of $150.00 for cach
mile of frontage, at the rate of 2% per cent. on the value of the gold shipped
from the Territory. Operations must be commenced within one year fromthe
date of the lease, and not less than $5,000.00 must be expended annually.,
The lease excludes all base metals, quartz, and coal, and provides for the
withdrawal of unoperated land for agricultural or building purposes.

PETROLEUM.

All unappropriated Dominion Lawmls shall, after the first of July, 1go1, be
open to prospecting for petroleum.  Should the prospector discover oil in
paying quantities he may acquire 630 acres of available land, mcluding and
surrounding his discovery, at the rate of $1.00 an acre, subject to rovalty at
such rate as may be specified by Order in Coungil

JAMES A. SMART,

Deputy of the Minister of the Interior.



THE CANADIAN MINING REVIEW,

0000000000000 0000000000000000000000000

0000600006060000000

C0000000000000000000000000000000600000000¢

Ontario’s

Mining
Lands..

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

tending northward 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 1900 was much beyond
that of any previous year, and large developments in these industries
are now going on.

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

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

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

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

HONORABLE E. J. DAVIS,

Commissioner of Crown Lands,

to

or

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.
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CONTRACTORS TO H.

GOVERNMEN

" Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland

MANUFACTURERS OF

WIREK ROPE S ¢op Collieries, Mines,

Aerial Tramways

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

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

Illustration of Winding 18\

Rope, 240 fms. long x
3% circ. Galvanized
Special Improved BN
Patent Steel, Com- NN
pound Make, supphed

. to Kenneil Collieries,

KICPEN Bo’ness, Scot., which
g gave a record life of 6
years and 2 months.
Shewing condition
when taken off.

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

AGENTS IN CANADA :

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

Drummond, McCall & Co., Montreal.
John Burns, Vancouver, B. (o

Drummond, McCa.ll & (o,

IRON, STEEL and GENERAL' METAL MERCHANTS

CENERAL SALES ACENTS

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

AND IMPORTERS OF

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

Miid Steel Bars—all diameters.

Wire Rope. Snow Steam Pumps.

Tool Steel.

Genera.l Offices : O.A.N ADA LIFE BUILDING -

 MONTREAL.

Montreal Pipe Foundry Co.

. Limited
MANUFACTURERS OF

CAST IRON

WATER AND CAS E* X E*
and other Wator Works Supplies.
“LUDLOW” VALVES & HYDRANTS

GENERAL OFFICES:
Canada Life Building - IONTREAL.

PIG IRON...

#QC.1.F.” Oharcoal Pig lron, also
“ Midland” Foundry Coke Pig Iron

MANUFACTURED BY

GAIIABA IRON FURNAGE GOMPANY, LIMITED

“""‘"‘*{mmn. ONT ) QUE, and

GENERAL OFFIONS
CANADA LIFE BUILDING, MONTREAL.

' Geo. E. Drummond, Managing Director and Treasurer.



THE DOMINION WIRE ROPE CO0. Lire

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

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

SOMETHING SRS sseamm  SOMETHING
NEW. ,,_,Dommou DURABLE 10 ST

The Wearing Surface of Hemp. , The Strength of Wire.
The Floxibility of Manila.

U‘NEZGELLED FOR TRANSMISSION AND PILE DRIVING PURPOSES

_ Vancouver, B.C. ‘Winnipeg, Man. Ottawa, Ont. CATALOGUE ON
BRANCH OFFICES Rossland, B. c S Tomm%eg()nt, . Halifax, N.S. APPLICATION-'

MINING AND CONTRACTORS' RALS ...

RELAYING RAILS 301bs., 45 1bs., 56 1bs., 65 1bs. per Yard

IMMEDIATE SHIPM ENT.

LIGHT MINING RAILS

12 Ibs., 18 Ibs., 25]bs 30 ibs., per Yard

.IN STOCK..

..Mining Cars..

WHEEI.BAIIRUWS KINDS

SPECIAL ORE BARROWS
Charging Barrows

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

fia: 158 ST. JANES ST, MONTREAL

ENGLISH OCTAGON DRILL STEEL 532 ™



