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ALL KINDS OF"

RUBBER GOODS for MINING PURPOSES

MANUFPACTURED BRY

“THE GUTTA PERCHA AND RUBBER MFG. CO. OF TORONTO, -i-

ofrice 615 63 FRONT ST WEST TORONTO FACTORIES AT PARKDALE.
Steam & Air Hose, Rubber Bumpers and Springs, Fire Hose. Pulley C overing. Rubber Clothing & Boofs

INGERSOLL-SERGEANT

STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS

Stone Channelling Machines, Coal Mining Machines, and Complete
Plants of Mining 'l‘tmnelling and Quarrying Machinery.

JAMES COOPER MAN’F’G CO. Limited

299 ST. JAMES STREET, MONTREAL.
BRANCH OFFICES: ROSSLAND, B.C. RAT PORTAGE, ONT  HALIFAX, N.S.
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FIED. KRUPP GRUSONWERK

e Magdeburg-Buckau (Germany)
ORE CRUSHING : AMALGAMATION :
Stone Breakers of specially strong construc- Amalgamation Tables and Pans, Larslo’s Gold
tion, Roller Mills, Chilian Mills.. Amalgamators, Settlers, etc.
BALL MILLS SEPARATION and CONGENTRATION :
for dry and wet crushing, more than 1,800 at Sepa.utors, 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

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

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

For Canada: JAS. W. PYKE & Co., 35 St. Francois Xaxier Street, 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.
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- - Montreal
Sole Agents for Canada.

w I RE R 0 PE GEO. CRADOCK & CO.
_ Wi ;r;‘gin; Mal:x'ufoac;:l:r; :;d DInt'roducers of Lang’s Patent.

THE WM. HAMILTON MANUFAGTURING CO. Lmare

ENGINEERS AND CONTRACTORS

PETERBOROUGH  NELSON  VANCOUVER

[

We are...

3 : Sole Agents and
R ’ - Manufacturers in
THE WILFLEY TABLE

Canada for this
Table.

Infrimngers will be prosecuted

We contract for the Design and Construction of Complete Stamp Mills,
Concentration, Chlorination, Cyanide and Smelter Equipmnnts,
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Nova Scotia Steel Co. Ltd.

== hammered and Rolled Steel for Mining Purposes. e«

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel A FULL STOCK OF MILD FLAT, RIVET-
Screen Bars, Forged Steel Stamper Shoes and Dies, Blued ROUND and ANGLE STEELS ALWAYS ON
Machinery Steel 3’ to 3% "’ Diameter, Steel Tub Axles Cut to

Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick }IS-II[?I&II\]E];.;” stg EI?IQEMAEL';iNTION PAD TO
Steel, Draw Bar Steel, Forgmgs of all kinds, Bright Compressed Q ol alattetleateatealatead

Shafting 54" to 5" true to %, part of One Inchubbobobobobob ###CORRESPONDENCE SOLICITED. ottt

Works and Office: N EW GLASGOW N. S.

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

ALWAYS CARRIED IN STOCK

H W. DeCOUF\’TENAY & CO.

9476 ST. PAUL STREET

Agents for Canada. JE— MONTREAL..
Adamantine Shoes and Dies and Chrome Cast Steel. wy

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

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

fk @ CHROME STEEL WORKS,
T AN NEAL e, BROOKLYN, N.Y., U.S.A.

B Canda Cam,
C. P. HAUGHIAN, President.  F. B. CANDA, Vice-President. C. J CANDA, Vice-President. =~ F. MORA CANDA, Sccnhry 7. L. JONES, Treasurer.

SHOES and DIES

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

FURNISHED BY

ARTHUR KOPPEL,
66 Broad St., N.Y. City.
WRITE FOR PARTICULARS,

MINING CARS :.::..
PORTABLE RAILWAYS,

Rolling Stock, Railway Outfits for
- . Mines of every description.

Export Work a specialty.

ARTHUR KOPPEL,
66 Broad St., N.Y. City.

SEND FOR CATALOGUE AND ESTIMATES.




BULLOCK DIAMOND DRILLS

If you are interested in Prospecting send for our

Diamond Drill Catalogue, No. 33.

SULLOTK MINE VENTILATORS

For further information send for our Catalogue, No. 35.

BULLOCK HOISTING MACHINERY

- Hoisting and Haulage Plants, Portable Hoists

WE CAN FILL ANY REQUIREMENT

BULLOGK MINING MAGHINERY

Ore Cars, Skips, Cages, Cable, &c., &c.

«WRITE FOR WHAT YOU WANT...

M. C. BULLOCK MFG. Co.

1177 W. LAKE ST. CHICAGO. U.S. A.
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& FiRING EXPLOSIVE CHARGES

USED IN

Miwes. Quarnies.CowiEriesse -

ADOPTED BY

THE LEADING CONTRACTORS

IN EXCAVATING WORKS FOR

RAILWAYS, DOCKS. CANALS. &c

IN ALL PARTS OF THE

Sole Manufacturers,

WMBENNETT.SONS & Q. [
ROSKEAR FUSE WORKS,
4\%& CAMBORNE, CORNWALL.

ACENTS IN CANADA:

Ontario Powder Works - - - Kingston, Ont.
Rowland Machin, £5°&Zi.55°™ No. 3 Yates Street, Victoria, B. C.
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DIAMOND DRILLS e M W

Most Accurate and Most Economical Prospecting Drill Made.

The Government of the Province of Ontario purchased in August, 1894, a Sullivan Diamond Drill, Capacity 1 500 ft.
The Government of the Province of New Brunswick in February, 1897, purchased a duplicate of the Ontario Drill.

Drills of all capacities, operated by hand or horse power, steam, compressed air or electricity, for sale by

SULLIVAN MACHINERY COIPANY,

54 North Clinton Street,
ConTRACTORS FoR PRosPecTiNg MinERAL LANDS wiTe TME Diamowp DRILL. CH|CAGO, ILL.

| > ‘“‘Black Diamond” Steel
- ALL OTHER Punscarg'D
W IF YOUR DEALER DOES NOT CARRY IT, WRITE

PARK STEEL COMPANY

377 ST. PAUL ST., MONTREAL, QUE.

win- BLOWERS

WRITE FOR PRICES AND PARTICULARS.

pemeee NeEACHREN HEATING AND VENTILATING CO.

Steel P,
Removal of Refuse, Foul Air, etc. G a lt, o l"'\t., Ca na d a. e Cacesure Blower for

SANDERSON’S

oast steeL = WHITECROSS

CRUCIBLE CAST STEEL HOISTING ROPES
MONTREAL." Canada "t for A. C. LESLIE & CO., Montreal.

Electric Blasting Apparatus.

Adapted for Firing all kinds of Explosives used in Blasting.

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

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

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

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

S MACBETH & G0., 128 Maiden Lane, New York, U.S.A, smeron

MILL AND MINING MACHINERY

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

ALEX. FLEGK, - Vulcan Iron Works, - ©TTAWA.

o 2 %9 9% % © ¢

wgregines JANE
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President. ’ I ‘ORO P\l ’ | ‘O A. BURDETT LEE, Vice-Pres. and Treas.

Picks, Shovels Dynamite Fuse
Wire Rope and Cables Powder Bar Iron
Chain Detonators Steel

DRILL STEEL in long and short lengths.

HARDWARE, STEAM AND COMPRESSED AIR HOSE,

VALVES, PIPE, FITTINGS, ETC.

THE BUCYRUS COM PANY

DESIGNERS AND BUILDERS OF

Dredges, Steam Shovels, Excavating Machinery. Steam, Electric and
Locomotive Cranes. Centrifugal Pumps, with Simple, Compound or
Triple Expansion Engines. Pile Drivers, Wrecking Cars, Placer Mining Machines,

South Milwaukee, Wisconsin.

, Iron_and Steel Structures for Collieries,
— o OfTURRHres 10r Lollieries,

Metal Mines and Smelting Works. . .

— T es 410 ONICIUNE VY Orks. . .

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

. A LARGE STOOR OF

ROLLED STEEL BEAMS, JOISTS, GIR[]ERS CHANNELS, HNGLES , TEES, 7 BARS AND PLATES

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

| Dominien Bridge Co., Ltd., oyt o

JEFFREY gt teen

UP-TO-DATE
MINE EQUIPMENTS, -
MINES EXAMINED, cENT“RYFOEEHI.T GONVEYORS
ESTIMATES FURNISHED, COAL, ASHES, SAlénnl:Lg;Aan, ORES,
CHAIN COAL CUTTERS,

STONES, XKte, Etec.

oovrr<The J effrey Mfg. Co.ommes, oo,



vi THE CANADIAN MINING REVIEW,

Electric Blasting Apparatus

ADAPTED FOR FIRING ALL KINDS OF EXPLOSIVES USED IN BLASTING.
Victor Electric Platinum Fuses.

Supcrior to all others for exploding an
mukcr:) of dynamite or blasting powder. Eacx
fuse folded separately and packed in ncat
paper_boxes of a0 each. All tested and war-
ranted. Singlcand double strength with any
length of wires.

INSULATED WIRES AND TAPES.
BLASTING CAPS, FUSE, ETC.

Blasting TIlachines.

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

VICTOR BLASTING MACHINE.

Fires 5 to 8 holes. Weighs 151bs. Adapted for
Prospecting, ete. !

Price, $25.

SHOWING CHARGE HOLES CONNECTED IN SERIES

A.—Hole in Rock.

B.—Dynamite Charge in Hole.

C.—Electric Fuses in amite Cb%ge. R
D.—Connectl% Wire joining Fuse Wires together, VICTOR LEADING WIRE REEL.
g i Fuse Wf

Price, $4,

.—Leading Wire from Battery to re,
\~Electric BlastingMachine 03;' Battery,

CONNEC: ING WIRE,
Price, 40c. per 1b.

BATTERY TESTING Pﬁ CONNECTING WIRE HOLDER,
A AP, , $3.50. . .
MANUFACTURED ONLY BY R ce, 33 Price, $2

JAMES MAGBETH & CO., 128 Maiden Lane, New York, U, S, A,

For Sale by Dynamite Manufacturers, Agents and Dealers, everywhere, 8pecial Discount on Export Orders.
Catalogue mailed free on application.

SERoT
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o armis.. NTAGHINES

This cut represemts our Nos. 5% amd 8% combined hand and power Pipe
Threading and Cutting Machines, mounted on base, driven by compound gears
with cone pulleys, and are so arranged that either hand or power cam be used
at will.  Or the machine can be reakily takem from its base and used as a
portable hand machine. The wvise is self-centering. Is actuated by rack and
pinion to feed the pipe into the chasers.

Occupy less floor space amd will do better work
tham any other combined machine on the market.

[CC~ C.r0,0,00,0000 0000,

...SEND FOR ILLUSTRATED CATALOGUE...

0.0.0,0,00,000,00,000C000,

THE FAIRBANKS GOMPANY

749 Craig St, MONTREAL.
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CANADIAN GENERAL ELECTRIC COMPANY, Ltd

Head Office: 65 FRONT ST. WEST, TORONTO, ONT.

BRANCH OFFICES AND WAREROOMS
1802 Notre Dame St.. - - - MONTREAL 2 Main Street - - . - =« . WINNIPEG

138 Hollis Street - = = = HALIFAX . Granville Street - - - . . VANCOUVER
NELSON, B.C.

FACTORIES: PETERBOROUGH, ONT.

u

10 H.P, INDUCTION MOTOR.

INDUCTION MOTORS

SPECIALLY ADAPTED FOR DRIVING

PUMPS, VENTILATORS,
COMPRESSORS, STAMPS,

HOISTS, COAL CUTTERS, Etc.

FSend for lilustrated Catalogues of Electric Mining Apparatus.
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ROCK COAL and ORE

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

Self Dumping Ore Buckets and Skips, Water Buckets .

HOISTING, WINDING and HAULAGE ENGINES

OF LOCOMOTIV NK MOTION AND FRICTION
R AUALALALAALALALA A AL AR AALALALA LA LA AL

INGERSOLL-SERGEANT . ..
PISTON INLET AIR COMPRESSORS
ROCK DRILLS, COAL CUTTERS

FOAMLALMAMAAAMAAAAAAMAA AAKAAA LA KA WWWWWWE

~ STAMP MILL MACHINERY. ORE AND ROCK CRUSHING PLANTS.

JANBS COOPER MAN'F 0. Limite

MONTREAL.
CRANGH OFFIGES: 116 Hollis St., Halifax, N.S. Hilliard Opera House Block, Rat Portage, Oat. P.0. Building, Rossland, B.C.

AALALALAA AL AL LA
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OLD SYDNEY COAL.

EEREN
S. CUNARD & CO., Halifax, N. S.

Shipping, Commission and Coal Merchants, Agents for
Allan, Cunard, White Star, American, Red Star, Hill,
Atlantic Transport, Compagnie Generale Trans-
Atlantique Lines of Steamers; also

General Mining Association, Ltd.
COLLIERY, SYDNEY MINES, C. B.

Liverpool, Glasgow, French and Austrian Underwriters.

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH

SPRINGHILL COAL.

THE CUMBERLAND RAILWAY & COAL COMPANY

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

Heap Ofeice: (07 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

Drummond Coal.
THE INTERCOLONIAL COAL MINING CO. Liwiren

CHARLES FERGIE, Vice-Pres. and Manager.
WM. J. NELSON, Secretary-Treasurer.

Drummond Colliery, Westville, Nova Scotia.

CHAS. FERGIE, M.E.. Manager.

MINERS AND SHIPPERS OF

BITUMINOUS COAL AND COKE

At Pictou Harbour and Intercolonial Ry.
HEAD OFFICE: TONTREAL.

DOMINION
COAL
COMPANY

OWNERS OF THE

Victoria, International,
Dominion, Bridgeport,
Gowrie, Caledonia,

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

oFchesT ()AL SlouaLies

Carefully prepared for Market by Improved Appliances, either
F.O.B. or Delivered.

[ 7 g S . W

It is also prepared to enter into Contracts with
Consumers covering a term of years.

Its facilities for supplying Bunker Coal with
promptness is unequalled.

{ anl

APPLICATION FOR PRICES, ETC., TO BE MADE TO

J. S. McLENNAN, Treasurer,
95 MILK ST., BOSTON, MASS

HIRAM DONKIN, Resident Manager, Glace Bay, Cape Breton.
M. R. MORROW, - - - - 50 Bedford Row, Halifax.
KINGMAN & CO., - - Custom House Square, Montreal.

A

HARVEY & OUTERBRIDGE, Produce Exchange Building, New
York, Sole Agents for New York and for Export
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CALEDONIAN IRON WORKS

JOHN McDOUGALL, - MONTREAL, OUE.

BOILERS

WROUGHT IRON
WORK .

HYDRAULIC AND MILL MACHINERY

GEARS, PULLEYS, HANGERS

IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS

moamsonron. WORTHINGTON PumPs

Meters, Htc, Rife Hydraulic Engines and The New York
Filter Manufacturing Company

ENGINES ~ BOILERS ~ MINING MAGHINERY

CORLISS HIGH SPEED AND MARINE ENGINES
STATIONARY, LOCOMOTIVE AND MARINE BOILERS

ALL KINDS TANK WORK. ICE AND REFRIGERATING MACHINERY.

Shafting, Pulleys, Hangers, Iron and Brass Castings, Etc.

John Inglis & Sons, Toronto =7
JOHN J, GARTSHURE, 83 Front Street West

Opposite Queen’s Hotet TORONTO, ONT.

£ Round Strand Rope - & “TRAMWAYS

FOR TRANSPORTATION OF ORE, TIMBER, &ec.
Main Office : 920-922 North Main Street, ST. LOUIS, MO. Branch Office : 47-49 South Canal Street, CHICAGO, ILL.
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KING BROTHERS

I5 BELLS LANE, QUEBEC.

Lumber, Asbestos,
Chromic lron.

Mills at River Ouelle, Lyster, Kingsburg, Pabos, Cedar Hall.
Asbestos,—Crude, Fibreized and Paper Stock Hampden
Mine, Thetford.

Chromic Iron Mine,—Black Lake.

REDDAWAY’'S PATENT
BELTING

TRADE WARK

RECISTEReD

Specially Adapted for Heavy Drives in Damp or
Exposed Places, in Mines, Saw Mills,
Paper and Pulp Mills, Etc.

CHEAPER, LIGHTER, MORE PLIABLE and
MORE DURABLE THAN DOUBLE LEATHER
SOLE AGENTS

W. A. FLEMING & CO., 235°Avana

27 St. Francois Xavier Street, Montreal
Victoria Chambers, Ottawa.

WATER WHEELS

MSON an
CASCADE

ADAPTED TO ALL HEADS FROM

3 Feet to 2000 Feet.

Specially designed and adapted to

MINING, IRRIGATING > ELEGTRIC

Power purposes. Securing a high guaranteed percentage
and great steadiness of motion, under variable loads. An
unequaled concentration of power and an unprecedented
high velocity. Their quickly operating balanced gates,
affords prompt and fine regulation by governor. Satisfac-
tion guaranteed where others fail. Write for pamphlet
of either wheel, stating your Head pressure and your wants,

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A,

SADLER & HAWORTH

MANUFACTURERS OF

OAK TANNED
LEATHER BELTING...

MONTREAL and
TORONTO.

THE ROYAL
ELEGTRIC GO.

MONTREAL
TORONTO

MANUFACTURERS
OF

HIGH CLASS
ELECTRICAL
APPARATUS

HEAT POWER

LIGHT

1000 K.W.8.K.C. Two-phase Direct Connected Cenerator
Installed for CATARACT POWER GO., Hamilton.

COAST AGENTS:
GEO. C. HINTON & CO.

VIGTORIA, VANGOUVER.
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= JOSHUA HENDY MACHINE WORKS

Nos. 38 to 44 Fremont Street, SAN FRANCISCO, CAL.

QUARTZ, HYDRAULIC MINING ~ SAWMILL MACHINERY

MINING, MILLING, HOISTING anp PUMPING PLANTS,
BOILERS, ENGINES anp PUMPS OF EVERY DESCRIPTION.
AIR COMPRESSORS anp ROCK DRILLS,
TRIPLE DISCHARGE TWO STAMP MILLS.
SPECIALTIES OF PROSPECTING PLANTS.
HYDRAULIC GRAVEL ELEVATORS, WATER LIFTERS, DOUBLE JOINTED BALL
BEARING axp SINGLE JOINTED GIANTS, HYDRAULIC DERRICKS,
RESERVOIR GATES, WATER GATES, WATER WHEELS,
RIVETED HYDRAULIC PIPE.
ORE CRUSHERS, ORE FEEDERS ano CONCENTRATORS,
ORE BUCKETS, MINING CARS aNpD GENERAL MINING SUPPLIES.
“DAVIS” HORSE POWER HOISTING WHIMS.

o~ PLANS, SPECIFICATIONS and ESTIMATES FURNISHED. I Catalogues on Application.

FHMR AR
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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 Three Roller Ore Mill is
therefore a Mill of great strength, and has few wearing parts. We construct these Mills,
with extreme care, using only the best of raw materials, which are most carefully worked
by men who are specialists as mill builders. We sell the Griffin Ore Mill on its determined
merits, and will gladly supply full information regarding it to any one.

8end for free illustrated and descriptive catalogue to

Bradley Pulverizer Co. &
eew

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmow

GATES IRON WORKS

$ |
i The Gates Gyratory Rock and Ore
Breaker, a cut of which is presented, is
the most perfect machine of its kind that
mechanical science has been able to pro-
duce. Itscrushing product is cubiform, its
capacity is greater than that of any similar
machine, and it is operated at less cost.

We have manufactured Mining Machinery
longer than any other house in busiess.
Our machines are used in every mining
district in the world. Our sales during the
current year have been unparalled, the in-
y crease in business being greater than in

. > any other year of our existence.
WE MANUFACTURE ROCK CRUSHING, ORE CRUSHING, MINING AND CEMENT MACHINERY. .

GATES IRON WORKS, Department 5, 650 ELSTON AVENUE, CHICAGO, ILL.

LOAALLLALLLLLLLLL ALALLLLLLLLLLLLLLLLLLE.
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WM HAMILTON MERR”‘T F-G.S- J. B. TYRRELL, M.A., F.G.S. T. D. GREEN, C.E., D.L.8
JohnE.Hardman,S.B.| Wi HAMILTON MERRITT, F

CONSULTING
MINING ENGINEER,

Room 2, Hontreal, Que.

Windsor Hotel.
20. Years’ Experience in the Mining and Reduc-
‘tion of Gold, Silver, Lead and Copper.
13 Years as a Specialiat in Gold Mining and
Milling,

ERNST A, SJOSTEDT, MEE.

Metallurgical Engineer and Assayer.

Graduate School of Mines, Stockholm,

Twenty-une years experience as (hemist and Manager of Iron and
Steel Works.

Assaying of ores, metals, fuels and furnace products.
Consultation re furnace charges and cupola mixtures.
Designing and constn. of roasting kilns and gas producers, etc.
Reports on mines and processes. -

210 or 214 St. James St., MONTREAL.

Cable and Telegraph address :—*¢ Sjostedt, Montreal.”

MONTREAL TESTING LABORATORY.

MiLToN L. HERSEY, M.A.SG. ovesiny

CONSULTING CHEMIST OF THE
CanaDIAN PaciFic RalLWAY COMPANY,

(6 ST. SACRAMENT ST., MONTREAL.

ASSAYS-ORES

ANALYSES of all materials made with greatest accuracy.

SAMPLES BY MAI|L—I cent per 4 ozs.; limit 24 ozs.

INSTRUCTION IN ASSAYING, Etc., to Prospectors
al

nd others,

MINERAL PROPERTIES EXAMINED.

]J. T. DONALD,

Assayer and Mining Geologist,
112 St. Francois-Xavier St., MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace Pro-
ducts, Waters, ete. Mines and Mining Properties
examined and valued.

F. H MASON

Fellow of the Chemical Society, London.

Late Chemist and Assayer to the Newbery
Vautin Patents Gold Extraction Co., Limited.

Consulting Metallurgist and Chemist
Analytical Chemist and Assayer

Chemical and Metallurgical Processes investigated.
Metallurgical Plants designed.

Specialty-Refractory Ores, Goncentrates & Tailings

LABORATORY, QUEEN BUILDINC,

Halifax, N.8.

J. W. EVANS

CIVIL AND MINING ENCINEER
AND ASSAYER.

SUDBURY, ONTARIO, CANADA

Mining properties and mines examined and reported on.
Assays and analyses made of ores, minerals and metals.

Specialty—NICKEL.

A. H. HOLDICH

REVELSTOKE, B.C.

ANALYTICAL CHEMIST AND ASSAYER,

FROM ROYAL SCHOOL OF MINES,
LONDON.

Seven years at Morfa Works, Swansea; seventeen
years Chief Chemist to Wigan Coal and Iron Company,
England, is now prepared to undertake every descrip-
tion of Analyses or Assays.

Mining Engineer and Metallurgist

Will report on Mines and Mineral Properties.
ADDRESS:
15 TORONTO ST., TORONTO, ONT.

F. HILLE,

MINING ENGINEER

Mines and Mineral Lands examined and re-
ported on. Plans and Estimates on Concen-
trating Mills after the Krupp-Bilharz system.

PORT ARTHUR, ONT. CANADA.
E. E. BURLINGAME & CO.,

ASSAY OFFICE s FX83RaTs

LABORA1ORY

Establishedin Colorado,1866. Samples by mailor
expresswillreceive promptand careful attention

Gold & Siiver Bullion g et mes oas oo
ﬂoncenh’aﬂon Tesls—“"’ 1bs. or car load lots.

Write for terms.
1736-1738 Lawrence St., Denver, Colo.

J. BURLEY SMITH

Civil and Mining Engineer.
30 YEARS EXPERIENCE.
RAT PORTAGE - ONTARIO

Undertakes the Prospecting of
Mines and Mineral Lunds . . .,

Diamond Drill Borings made by contract for all min-
erals (earthy and metalliferous), Artesian Wells and
Oil Springs, also Deep Soundings for Harbors, Rivers,
Canals, Tunnels and Bridge Foundations.

Quarry Sites and Clay Fields tested.

Plans and Sections made showing result of Borings
—Gold Drifts tested to Ledge by the new Pneumatic
and Hydraulic Tube System and the yield ascertained
—Flumes, Ditches, Monitors and Placer Mining Plant
generally designed and constructed.

Properties Examined and Reported on and Assays
made.

JOHN McAREE, B. A. Se,,

Graduate School of Practical Science,
Toronto University.

MINING ENGINEER AND ASSAYER.

Ontario and Dominion Land Surveyor.
Surveys, Reports, Prospeeting, Development.
Three years experience in the Rainy River District

RAT PORTAGE, ONT.
DIVIDEND PAYING

Mining Stocks and
Other Investments.

ALL REPRESENTATIONS GUARANTEED.

J- M. HARRIS, SANDON.

Tyrrell & Green,

MINING AND CIVIL ENGINEERS

DOMINION LAND SURVEYORS.

Mining Properties Examined valued and reported
upon. Surveys made. Money invested, Etc.

DAWSON, Y.T.

L. F. WARNER, Jr.
Hydraulic and Min. Eng.

HOBSON & WARNER

Mining Engineers.

Twenty Years Practical Experience in California

12 Harper Street,
In rear of Klondike Hotel,

JOHN B. HOBSON,
Min. Eng. and Metallurgist

Will examine and report on mining properties
in Canada and the United States.

The Equipment and Opening of Deep Gravel
Drift, Hydraulic and Gold Qnartz
Mines a Specialty.,

QUESNELLE FORKS, BRITISH COLUMBIA.

Agents for the Joshua Hendy Machine Works,
Hydraulic and Mining Machinery, and the Well's
Lights, for use in Hydraulic Mines.

REPRESENTED AT VANCOUVER BY

J. M. BROWNING.

Corner Granville and George Streets,
Vancouver, British Columbia.

JOHN ASHWORTH

Consulting
Mining Engineer
OF THE FIRM OF

ASHWORTH & MORRIS

Civil and Mining Surveyors and
Engineers. Valuers.

8—KING STREET—8
Manchester, England.

HOWARD WEST

(Associate of Royal School of Mines, London)

Mining Engineer, Analytical Chemist and Assayer

THREE YEARS IN THE KOOTENAY.

Properties Examined and Reported on for intending
Purchasers.

BELLVUE AVE., NEW DENVER, B.C.
A B C CODE.

d. H. Cheweit, B.R. Sc.

(Honor Graduate in Applied Science, Toronto Universiy)
Assoc. Mem. Can. Soc. C.E.

Mining Engineer

Consultation. Reports.

87 YORK ST., ROSSIN BLOCK, TORONTO.

Development.

FRANK C. LORING

MINING ENGINEER

No. 45 Broadway New York

Office, Room 83.
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HENRY BATH & SON,| LICENSES TO PROSPECT LABORATORY
9 | or work Minerals on any of their Lands and Reserva- OF
i ti i 1 t f illi i "nys ..
London, Liverpool and Swansea, Eastern Ontario, and_ principally within the belss con. || THE Ottawa Gold Milling and Mining Co,
BROKERS. Mica. Marble, Building Stone, and eiher vatmin KEEWATIN, ONT.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.

Cable Address: - BATHOTA. LONDON.

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTABLISHED 1878.

Miners and Shippers of Minerals, &c.

58 Canada Life Building, Montreal, Can.

Asbestos, Crude and Manufactured, Mica,
Plumbago, Soapstone, Etc.

MICA

BUYERS
EUGENE MUNSELL & Co.

218 WATER STREET
NEW YORK.

Canadian Branch:

332 WELLINGTON ST. OTTAWA, ONT.

ZINC MATTE
LEAD DROSS
SILVER ASHES
IRON SKIMMINGS
COPPER DUST
Etc. Etec.

Sellers of above are specially requested to
communicate with

L. Le PERSONNE & CO.

99 Cannon St. London, E.C. (ALSO IN ANTWERP.)

Telegraphic Address: ** LEPERSONNF, LONDON.”
Telephone No. 5,144, Bank.

MINERAL and METAL BROKERS.

Contracts Negotiated. Selling wnd Buying Agencies
undertaken, Consignments Recelved, Weighed,
Sampled, Assayed, and Advances made.

Orders executed and Buying Agencies undertaken for
Colonial Firms of good standing for

Machinery, Tools, Steel for Miners’ Drills.
IRON & STEEL FALLSJOLSTS, BARS.
SERFTN B WIRE. NAILS.

BOLTS AND NUTS.

Galvanised Sheets and Hoops, Tin Plates, Zinc
Sheets and Discs, Spelter, White Lead.

WINDOW AND PLATE GLASS.

Bole Agents for the Sale of STEEL JOISTS, RAILS,
BILLETS from the Micheville Steel Works Co.
CAST IRON PIPES and CASTINGS from the
Aubrives and Villerupt Metallurgic Co.
8ole Agents for from Messrs. AUGUSTE
the agale of FIRE ARMS FRANCOTTE & CO.
Established 1810. Contractors to the British
and other Governments.

Patenteesand Manufacturers of the “Martini-Francotte”
Detachable Rifle Action, fitted with ‘* Francotte
‘Indicators,” showing when the rifle is ready for
firing and also when a loaded cartridge Is in the
chamber. Thisaction can be easily removed withowt
the ald of a tool, giving greater facllity to clean the
barrel, ete. than In the ordinary Martini-Henry rifles

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,

(&)
Q)

Mica, (¢ Cobalt Ore,
Barytes, “\(7,, Cerium, and
Graphite, \ 4 €¢ all Ores
Blende, . €y, ?

Corundum, ' Minerals
Fluorspar,

Feldspar.

LARCEST BUYERS. BEST FlCURES..

ADVANCES ON SHIPMENTS.
CORRESPONDENCE SOLICITED.

Zantes—Blackwell, Liverpool, ABC Code, Moreing N
& Neal, Mining and General Code, Licbers
Code and Muliers Code.

ESTABLISHED 1869.

NICKEL ...

BEST QUALITY FOR ANODES
GERMAN SILVER AND NICKEL STEEL.

The CANADIAN COPPER G0,

12 Wade Building

CLEVELAND, OHIO, U.S.A.

Cable Address : “CUNICKLE.”

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

BAKER & CO.

PLATINUM
REFINERS.

Material of all kinds containing Gold,
Silver or Platinum either refined
or purchased.
Manufacturers of Platinum Apparatus
of all kinds for Laboratory and
Chemical purposes.

000000

NEWARK, N.J.
New York Office: 121 LIBERTY STREET.

Send for Pamphlet—PLATINUM-—containing
notes of interest to miners and prospectors

Sampling, Assaying and Analysis
Of ORES, MATTES and
MINERAL PRODUCTS

In lots from hand samples to one thousand tons.
Any size—laboratory working tests or mill runs
—any process.

High Accuracy Determinations a Specialty

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 and—Kssay
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.

OrRForD CopPPER Co.

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

Copper and Nickel Smelters

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

Copper Ore, Mattes, or Bullion Purchased. Advances
made cn Consignments for Refining and Sale.

Specialty made of Silver-bearing Ores and Mattes—
Cogper Ingots, Wire Bars and Cakes—Ferro-Nickel
and Ferro-Nickel Oxides for use in preparing Nickel
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.
BALBACH
Smelting and Refining
COMPANY

EDWARD BALBACH, Jr. - - President
J. LANGELOTH, « - - Vice-President

NEWARK, NEW JERSEY.

Smelters and Refiners of Gold, Siiver,
Lead and Copper Ores.

Bullion and Argentiferous Copper Matte
received on Consignment or Purchase.
Smelting ani Refining Works:
Electrolytic Copper Works:

—— NEWARK, N.J.

Buena Fe Sampling Works:
Agency, SABINAS COAHULLA.
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STAMP MILLS

a0 CONCENTRATING MACHINERY

Wl
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kind.

in the
Prices 27 LANSDOWNE ST. Princlpal
on Request. Cities.

SHERBROOKE, QUE.
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E contract for the equipment of Complete

Mining Plants, including Power Machinery.

Stamp Mill Supplies carried in stock, in standard
sizes, and of best material and workmanship.

A western mill Supt. writes us :—

““With regard to the Stamp Shoes and Dies,
‘Cams, and Cam Shaft Boxes, they are the best
“1 have ever seen.
‘“hold fast to them without change of any kind.”

Write us, if you.are in the market for a new
mill, if you wish to enlarge your present plant, or
if you need supplies, or duplicate parts of any
We can design and build a complete plant
to suit your location, or fill your smallest order.

- The Janckes Machine Co,

I would suggest that you

Branch Offices
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M. BEATTY & SONS,

Welland, Ontario.

MANUFACTURERS OF

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

MINE HOISTS, HOISTING ENGINES,
HORSE POWER HOISTERS,
SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS.
Submarine Rock Drilling Machinery.
Ceatrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,
Contractor’s Use, &c.

WIRE ROPE AT MARKET PRICES.

AGENTS :

E. LEONARD & SONS

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

w w
o 0
o 0.0
0 0 0
0_0_0

.'
o:«
o

®

B.GREENING WIRE CO.

(LIMITED)

WIRE MANUFACTURERS
( & METAL PERFORATORS 1

® HAMILTON
® & MONTREAL.

| m!

B

1. N Bl Y |

Wire Screens

FOR EVERY CLASS

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

MINERS’ REQUIREMENTS,

[N |

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

Catalogues, Plans and Specifications
Surnished on 1equest.

THE NORTHEY CO,,

Pumps for Mine Wr

Triplex Power
Pump ......

We illustrate in this advertise-
ment a typical Pump for Mine
Work. This is our Triplex Power
Pump, fitted with tight and loose
pulleys as shown in cut. 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
all details carefully worked out.
This Pump is especially adapted
for service with Electricity as the
motor power.

Limited, Toronto, Ont,
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The Late James King.

With profound sorrow we chronicle in these columns the death of
our good friend Mr. James King, of Quebec, in a deplorable boating
accident on the afternoon of the zoth inst. It appears that while visit-
ing his extensive timber hmits at Cedar Hall Mr. King went fishing on
Lake Metapedia, and that a sudden squall upset the boat, drowning
Mr. King and the five other persons who comprised the party. Mr.
King, who was the senior partner of the well-known firm of King Bros.,
large timber merchants, and the owners of the King asbestos mines at
Thetford and Black Lake, was the youngest son of the late Charles
King, of Sylvester, Megantic County, Que. He was born in St
Antoine de Tilley, on 18th February, 1848, and educated at Bishop’s
College University, where he took his M.A degree in 1873. In 1892,
Mr. King was elected to the local Legislature for the county of
Megantic, but at the last election he refused to be a candidate, and has
since devoted his entire time to his extensive mining and timber in-
terests He was one of the founders and a vice-president of the
Quebec Mining Association. A gentleman in every sense, Mr. King
was greatly liked and respected, and his unfortunate death is greatly
deplored by a very wide circle of friends in Canada, and by none more
deeply than by the editor of the Reviev.

In our May issue we discussed Mr. Pearce’s paper on mill sampling,
which leads to our offering its natural complement, a review of methods
of mine sampling Two very distinct cases arise here, the methods to
be pursued varying accordingly. One case is that of regular daily
sampling of 2 mine in operation, and the other is that of sampling a
whole mine at once as part of a mine examination.

In the first case, if a mine is being properly conducted, the bulk
of the samples will come from those workings which are being driven
for development of new ground in advance of the producing blocks or
stopes. Thus the new ore bodies revealed will leave their values deter-
mined, so that the average metailiferous contents of any block which is
being worked will be approximately known without extensive sampling
at the time of production. We say approximately, for it is rare indeed
that any ore body will be so uniform in value that the results obtained
from sampling can be regarded as absolute. It isagood practice totake
samples from every working face daily, and, after instruction of the miners
in regard to the importance of taking samples at random so as to avoid s¢-
lecting rich specimens, to allow them to do this woik, turning in their

sample after each shift. Though such samples may not be taken with great
care, their relatively large number, and the elimination of the error due
to the ““ perconal equation,” are so largely compensatory that they serve
as a valuable check on the original samples taken during Jevelopment
work. Any one who has not tried this system will be surprised at the
uniformly correct results obtained on taking weekly averages. The
practice of saving drillings is of doubtful importance. Their chief
merit is that they rarely give excessive values, due in part to the
relatively large proportion of steel chippings which they contain. On
the other hand, unless all the drillings from each hole are saved, which
rarely can be accomplished, the sample is no more representative of the
whole cut from a blast than fragments taken from the rock after
blasting.

The ore reserves shown up by development work should receive
the special attention of the manager, or of the mine superintendent if
he happens to be competent for so delicate a task, since the future
prospects of the mine are here at stake. Daily samples of rock broken
should be taken from each breast or working face. These may be
saved by the miners themselves, or by the foremen. They ave only
taken as indices of the value of the new ground being entered, but will
not vary to any great extent from the truth after the men have received
some drilling in the proper method of sampling. This will be quickly
learnd, since in well managed mines the best and most intelligent
miners are put upon the development work, where costs may otherwise
soon prove excessive. After each block of ore has been opened up so
as to reveal three dimensions, the superintendent or manager should
personally sample it with care. The average value of the whole block
will be pretty well known from the miners’ samples. The point now to
be determined is the proportion of pay ore to low grade or waste rock,
if the vein yields grades of such different values as to render sorting
profitable. Trial samples must first be taken of the various parts of the
vein, where there is any marked difference in its character, or on
opposite sides of any seam or persistent joint through ore of the same
structure and mineralogical composition. Wide differences in value
often occur on the opposite sides of a2 seam in ore having the same
general appearance Having thus determined and marked out the
boundaries of pay ore and lean rock, which for future reference should
be sketched with appropriate designations on a separate mine map pre-
pared for a permanent record of valuation, it is only necessary to sample
each of these exposed areas separately. This is precisely theprocedure
required for the valuation of ore bodies in min: examination.

In regard to the method of taking the samples it must be insisted
upon that no royal road exists. It is laborious and difficult, and
entails preparation and scrupulous care which to the average miner
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seems the “eight of foolishness. We believe that it is fear of the
derision of the common miner that restrains many a man who knows
better than to go through a mine with a sack, knockmg off chunks into
it from roof and walls, from taking the pains necessary to secure
accuracy. But thereare only two ways to reach a reliable result, either
to take relatively large samples in the way to be described, or to take
such a huge number of small samples (which must be assayed separate-
ly to obtain figures for a correct average) as to practically swamp his
assay office. ‘The large sample is best, if properly taken.

Mark off the several areas into portions of approximately equal
size, as nearly rectangular in form as possible, Then take the sample
on a single diagonal across each parallelogram, where the ore is soft
enough to enable a V cut to be made. Even where the ore is hard the
V cut may prove the best, because most reliable, in which case a series
of %4 inch drill holes are bored about 18 inches long with a line of
least resistance of not more than 7 inches. It is best to blast these
with black powder, using expansion tamping. A large canvas, specially
made for this purpose, should be placed underneath the V cut so as to
catch every fragment. Loose boards laid over the canvas will protect
it from injury in either case. The volume of such a sample is not ex-
cessive. Inarectangle 4 ft. x 6 ft. 2 V cut 6 inches deep on the
diagonal will yield about 170 lbs. of rock of the specific gravity of
quartz. If this method is not employed, the alternative is to take very
much larger samples, blasting out a portion, with a deeper set charge,
from each parallelogram. This will soon run into tons and will become
costly to reduce. It can not be caught on canvas, and hence is not as
accurate as the other. Only in very difficult cases, where quantities of
25 to 50 tons are taken, is this procedure to be recommended. The
sample should be cru.hed and reduced by the ordinary methods, for
assay.

‘I'he V cut is to be preferfed when carefully done. The material
from groups of parallelograms may be combined into single samples for
assai-. if the area represented by each group has its longest dimension
less than 25 ft.  This is arbitrary, and is only offered as a guide. Of
course this sampling must be carried out over the whole exposed sur-
face on three sides of an ore block, if accuracy is required. Special
care is requisite in winzes to secure close contact of the canvas against
the wall to prevent the loss of fine particles, and the ore should be
caught on tempqrary stagings, and not allowed to fall to the level at
the bottom of the winze as losses will occur by lodgment of particles
on irregularities of the walls.

Samples from the floor of a level are usually of very little value,
being in most cases enriched. Where such samples are taken, the floor
should be scrupulously cleaned, and blasted to a depth of 2 to 3 feet.
After all, these are not true simples, but are more properly indicators

of probable values underfoot. .

For the benefit of those who wish to investigate mine sampling
methods further we would suggest the perusal of a paper on **The
Sampling and Measurement of Bodies in Mine Examinations” by
Edmund B. Kirby, read before the Colorado Scientific Society in
Denver, Dec. 3, 1895. While we differ from him in many important
patticulars, we know of no more exhaustive discussion on this subject,
nor one which more fully emphasizes the need of elaborate care and
caution in determining the value of a mine.

The. Dufferin Gold Mine owned by the Montreal and London
Gold and Silver Dev. Co. has been acquired and is being worked on
on a two- ycar option by an Englxsb syndicate,

Reservattons for the excursion to Nova Scotia and Newfoundland
of The Canadian Mining Institiite are rapidly being taken up,

The Progress of Mining in British Columbia.

The Annuat Report of the Minister of Mines for British Columbia,
covering the year 1899, is to hand, somewhat later than usual, but con-
taining a mass of serviceable information respecting the progress of
mining and the operations of the various companies, Mr. Robertson’s
summary reviews the work done in the various industries so well that
we quote it in full. - He says:—

In reviewihg the progress that has been made in the mining
inddstry of the Province during the past year, in order to fully realize
the advance that has been made it is necessary to look at the question
from several standpoints,

The first, and probably the most important to the investing
public, is the increase that has been made in the actual output of the
mines, ,

‘This is shown in the preceding tables, and is conclusive evidence
of our actual growth being in a certain sense a measure of the same.

These figures speak for themselves, and they speak the truth as
far as they go, but on certain points they are silent. What they leave
unsaid requires to be said for them, and possibly they need some
interpretation and explanation. They say nothing of the preparations
for shipment, of the development work done, nor of the shutting
down of many of those mines—for no cause inherent to themselves—
which in previous years have been our largest producers.

The total mineral output of the Province for the year 1899
amounts to $12,393,1 131, as against $10,906,861 for the previous year,
an increase of $1,486, z7o, equivalent to an increase of 1324 per cent.
over last yezr.

This is in itself a very creditable showing, but is much more so
when it is taken into consideration that it is made in spite of the fact
that the temporary shutting down of certain of the mines caused a
deficit of $910,844 in silver and lead values alone, There is every
reason to believe that but for this shutting down we would have had
from these same mines an increase of $500,000 in place of the present
deficit, which would have brought our year’s increase to $2,863,1 59, o
about 27 per cent. over last year.

CoOAL.

The coal mines of the Province have again this year, as they did
last, broken all previous records, with an output of 1,306,324 tons of
coal and 34,251 tons of coke, an increase in coal production over last
year'’s of 170,459 tons with 2 small decrease of some 750 tons in the
production of coke, occasioned by slackness of work at the smelters.

The Vancouver Island Collieries alone broke all the past records,
without the assistance of the Crow’s Nest Colliery, with a total output
of 1,203,200 tons of coal, but the greater part of the coke trade, i ¢,
some 29,600 tons, has gone to the Crow’s Nest, which is so much
nearer to the points of consumption as to command the business.

Coal this year again holds the first place in our table of produc:
tion—if we regard gold placer and lode mining as separate branches
of the industry—with a total valuation of 4,090,727, a large percent-
age of which represents coal and coke exported.

As a by-product the Wellington Colliery Co. of Union, V.I., pro-
duces from its coal mines a very fair quality of fire-clay, for which a
good market is found, as it is the only deposit of fire-clay worked on
the coast, and the increasing demand for fire-brick seems to insure a
regular and growing market.

The company has already entered into the manufacture of ﬁre-
brick at Union Bay, burning the brick with the waste gases from the
coke ovens. So far, practically, all the output has been used at the
Company’s various plants. '
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The gold production for the year 18g99-—including both placer
and lode gold—amounts to the large sum of $4,202,473, thoroughly
substantiating the claim of British Columbia to the title of the Golden
Province. Never before in the history of the Province has the gold
production reached the four million mark. The nearest approach
thereto was in 1863, when the production was $3,913,563, and this
year consequently leads any previous year by $288,g10.

The yield of placer gold was $1,344,900, an amount not equalled
within the last twelve years. This increase is due to the Atlin District,
which this year first enters the lists as a serious producer, and, despite
the disadvantage of a late first season and innumerable disputes as to
the ownership of claims, has yielded about $800,000 in gold.

Placer mining in other parts of the Province has, on the whole,
not been very successful this past year, largely owing to an excessively
wet season, which kept the rivers so constantly in flood that but few
of them could be worked by the usual placer methods.

Gold obtained by hydraulicing has been iicluded under placer
gold, and forms the chief part of the product of the Cariboo District.

Dredging for gold has not as yet become a factor in the yield.
Many companies are at work building and experimenting with different
classes of dredges and machinery, but the problem of aving the fine
flake gold, which unquestionably exists in the bed of th Fraser and
other rivers, is a complicated one and requires time to solv=.

The output of gold obtained from lode mining was $2,857,573,
an increase over last year of some $656,356. ‘This increase is due
chiefly to the greatly increased tonnage of the Rossland Camp and the
operations of the Ymir mines in the Nelson Mining Division.

Lillooet Mining Division this year has also contributed some
$27,000 worth of gold, the product of stamp mills, whereas in the
Osoyoos District there has been a decrease of about 30 per cent. from
the previous year’s production, which is accounted for by the fact that
most of the producing mines confined themselves largely to develop-
ment work, in anticipation of the railway facilities expected in the
near future and the consequent cheapening of freigins and supplies.

The production of gold from lode mining has been obtained ap-
proximately as follows :—

From direct smelting........ seeassstieeaasiieenaes $3,156,000

From combined amalgamation and concentrating 600,000

From cyanide Process ......cccecuvacrreanarenecene oen 91,000

Total........ + setsreeresarseretserennas sevnass $2,857,000
CorpER.

The amount of fine copper produced in the Province during 1899
was 7,723,591 lbs., an increase of about 6 per cent. over last year.
While this increase in the actual output is comparatively slight, the
exceedingly good market prices ruling throughout the year caused the
value of such production to amount to an increase of about 55 per
cent. over that of 1898. As yet the copper producing districts are
practically limited to three—Rossland, Nelson and the Coast.

Rossland produced about 75 per cent. of our total copper output
this past year, with a tonnage of 172,665 tons, an increase of some
55 per cent, over 1898, The increase in the amount of fine copper
produced was about g per cent,, but the increase in the value of such
production was about 58 per cent.

The copper production of the Nelson camp fell off this year some
Goo,000 1bs. in fine copper; however, the increase in the market price
obtained brought the value of the 1899 product up to about the same
as that of 1898; '

Relatively, the copper production of the Coast District has not
as yet reached any very important figure. The output this year was

some 654,972 lbs. fine copper produced from some §,200 tons of ore
the product of mines on Texada Island on Mt. Sicker on the east coast
and near Alberni on the west coast of Vancouver Island.

SiLvER-LEAD.

While it is a pleasure to note the material increase in other
quarters, it is with regret that I have to report so poor a showing from
our silver-lead producers, chiefly of the Slocan. If taken as they
stand, the statistical figures in themselves are not encouraging as to
the growth of the industry, so I feel obliged to offer an explanation of
our poor showing in this quarter.

The fact is, that many of our largest producers in the Slocan have
been shut down, either pantially or entirely, for the greater part of the
producing year, i.c,, since June or July, owing to a question between
owners of the mines and their workmen,

The list of producing mines in the Slocan has altered very little
since last year, a few new names only appearing on the list, But the
total yearly tonnage of the district has dropped from 30,691 tons in
1898 to 21,507 tons in 1899, according to the returns of ore treated
or shipped. The tonnage of ore actually mined in 1899 would be
somewhat less, as some of the mines having concentrators utilized the
period of enforced idleness underground in running through their mills
dumps of second grade ore which had accumulated, which has helped
to swell the tonnage of ore shipped, and accounts for the greater pro-
portionate decrease in the silver and lead contents of the ore, there
having been no appreciable decrease in the value of the ores mined.
This decrease in production is in no way attributable to any failure or
depreciation in the mines themselves, but solely to the fact that they
have been worked only a portion of the year.

The total silver production for the year amounts to 2,939,413
ounces, valued at $1,663,708, a decrease from the production in 1898
of 1,357,619 ounces fine silver and of $712,133. -

The total lead production for 1899 amounts to 21,862,436 lbs.,
valued at $878,870, as against 31,693,559 lbs., valued at $1,077,581,
for 1898, a decrease of 9,831,123 'Ibs. of lead and of $198,711 in
value,

IroN ORE.

Some 2,000 tons of iron ore was mined in the Province last
year—near Kamloops and on Texada Island- —which was used for
fluxing purposes by the smelters. Whereas several extensive deposits
of good iron ore (magnetite) are known to exist, it does not appear
that the time has yet come when they can be treated for the manu-
facture of iron.

PratiNum.

The returns of platinum produced are very incomplete, It is
known that some has been secured at Quesnelle at North Bend and
other places, of which no record has been obtained. The only return
of production we have is from the Similkameen Mining Division, and
that is only 55 ounces. It appears that many of the placer miners do
not know its value, and throw it away as so much ¢ black sand.” I
might state that the valne of the crude platinum sand, as washed out,
will vary from $12 to $15 per ounce Troy. It must be further re-
membered by placer miners that this sand is often highly magnetic and
consequently that the maguet will not effect a separation between this
and the iron sand.

In confirmation of this statement, I would quote-from a paper in
the Report of the Geological Survey of Canada by G. C. Hoffman,.
chemist to the Survey. Mr. Hoffman investigated a sample of 17.89
grammes of native platinum from Granite Creek, a branch of North
Fork of Similkameen. ¢The ore was separated by means of a2 magnet
into two distinct portions, 2 non-magnetic and a magnetic; the latter
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constituted 37.88 per cent., by weight of the whole.” The following

analyses were obtained by him on these portions :—

(1) Non-Magnetic. (a) Magnetic.

Platinum ...oooviiiiiiinniinnans 68.19 78 43
Palladium ..... .occoovenins venens .26 .09
Rhodium .....c.ocveniiiieninnnns 3.10 1.70
Iridium ..o ol NTUPN 1.21 1.04
OsmillM ..oeviiinrinierinrnnininnnn —_—
COPPer «.euvvve viiiienniiinnnininee 3.09 3.89
Iron ..... Cesetisetitesierserereanias 7.87 9.78
Osmiridium..........cc.coevvinnens 14.62 311
Gangue (imbedded chromite).. 1.95 1.27

100.29 99.97

While actual production must be the ultimate measure of the value
of a mine or mineral district, still with a Province such as ours only
beginning to be developed, where lode mining has been prosecuted for
practically less than ten years, and where railways are only commenc-
ing to give those transportation facilities necessary for the mining of
all except unusually high grade ores, it is not to be expected that pro-
duction alone will as yet give the full measure of our progress in
mining,

This last year there has been an exceedingly large amount of de-
velopment done in several districts, notably in Cariboo, the Boundary
District, and on tne West Coast of Vancouver Island.

For the particulars of such development, attention is ther ‘ore
directed to the detailed reports of the various districts,

The Canadian Copper Company.

In our illustrated supplement this month we reproduce some very
excellent views of the extensive plant and works of 'I'he Canadian Copper
Company at Sudbury, Ontario, and in this connection the following notes
on the operations of the Company give an intelligent idea of the large
nickel miming and smelting industry carried on in that district :—

The properties owned and controlled by the Canadian Copper Co.
stretch across the Sudbury nickel district from Lake Wahnapitae to the
mouth of the Vermillion river and cover some 17,000 acres of the
richest mineral lands in the province of Ontario.

Since the organization of the company in 1886, its history has
been one of continuous progress. At the present time there are seven
mines in active operation, producing, during the hoisting season, ahout
six hundred tons of ore per day. To consume this ore eight furnaces
are continuously in blast, making on an average 70 tons of ccpper
nickel matte per day.

The ore consists of a mixture of nickeliferous pyrrhotite, pentlan-
dite, chalcopyrite and diorite. The nickel occurs in two forms; first,
as the true nickel ore, pentlandite, a bronze colored mineral carrying
about 35 per cent. nickel, 35 per cent. sulphur, and 30 per cent. iron,
This constitutes the larger portion of the nickel ore. The second form
of nickel is as an impurity or foreign element in pyrrhotite, in which
mineral nickel often replaces about 3 per cent of the iron. Copper
occurs in the form of copper pyrites. The ore contains no arsenic or
antimony and but small traces of gold, platinum and palladium.

Owing to the fact that the pentlandite is non-magnetic, it is impos-
sible to separate these minerals by magnetic concentration. Also
owing to the fact that sulphide of iron or pyrrhotite is present in much
greater amount than diorite, it follows, that no hydraulic classification
can be used to separate the copper-nickel mineral from the pyrrhotite,
which really constitutes the gangue. The ore must therefore be treated
in mass as it comes from the mines. This precludes the use of the
mechanical roasters and open hearth smelters, which form so conspicuous
a feature of the metallurgy of western copper ores.

As the ore is mixed from the various mines it contains about 2.10
per cent. copper and 2.24 per cent. nickel. The ore does not occur in .
true veins, but rather in pockets, if such large masses can be termed
pockets, in which the mineral has concentrated out of the diorite matrix,
which iy everywhere penetrated by spots and stringers of ore. The
distinction between ore and rock is theiefore more an economic than
a geologic problem.

The ore is broken down by overhead stoping, no timbering being
necessary, on account of the extraordinary solidity of the surrounding
rock. After blockholing to a convenient size the ore is hoisted to ‘he
rockhouse, where each mine crushes and screens its own ore.

At the rockhouses the ore is broken in Blake crushers to fragments
about three inches in diameter,  After passing through rotary screeners,
where the fine dust and small fragments are placed in separate bins, the
coarse ore is run over picking tables on which the rock is sorted out,
while the ore passes forward to pockets, from which it falls on to flat
cars for delivery to the roastyards.

These roastyards constitute a very important, though very dis-
agreeable feature, of the metallurgy of nickel. The yards are about
half a mile long and one hundred to one hundred aad fifty feet wide,
On a previously prepared bed of cordwood about eighteen inches thick
the ore is unloaded from the cars and built up in rectangular beds
about 100 ft. long, 20 ft. wide and 8 ft. high. These beds are then
covered with small broken and fine ore from the crusher screen, and
and the cordwood is ignited in several places. An ore pile will, if well
covered, burn for nine months; but three months is perhaps the
average time allowed for roasting. During this period sulphur burns
to sulphurous acid, giving off dense white clouds of smoke, which make
the work of roasting difficult, if not dangerous.

If the character of the ore permitted magnetic or hydraulic class.
ification, it would be quite feasible to concentrate the ores and use
rotating calciners to remove the sulphur.

Numerous plans have been considered by the company for utiliz-
ing the sulphur fumes for making sulphuric acid; but owing to the
peculiar mineralogical composition of the ore, this does not seem
possible; and the use of the present system of roast heaps seems
destined to remain a nuisance until some fortunate inventor discovers
an available method of abatement. )

‘The roasted ore contains about 7 per cent. of sulphur ; and a large
amount of the iron present has been changed from sulphide to oxide, in
which form it can combine with the rock present to form a fluid slag.
This ore is broken down and taken to the smelters to be separated into
matte and slag.

The smelters are of the Hereshoff' pattern; of boiler iron, water-
jacketted, of oval section, 6 ft. 6 in. by 3 ft. 3 in. at the tuyeres, with
a 3 in. water space; and are about ¢ ft. in height. The ore requires
about one-sixth its weight in coke for smelting The melted mass
flows intoa forechearth where the matte sinks to the bottom and 1s
tapped off into conical iron pots, holding about soo lbs.; while the
slag flows continuously over a lip into a stream of water, whereby it 1s
broken up and carried away to the slag elevators.

The slag thus broken to pea size is piled in large stock piles, from
which it is taken by the Canadian Pacific Railway for baliast.

The matte contains about 1734 per cent. coppct, 17% nickel, 25
to 35 per cent, iron and 20 to 3o per cent. sulphur. After cooling in
pots, this is dumped upon the shipping docks, broken to convenient size
for handling, and loaded in box cars for shipment.

All the matte produced by the Canadian Copper Co. is bought by
the Orford Copper Co. of New York, which owns the patent for the only
method of separation of copper and nickel which has thus far been
feasible.

For the last ten vears the Canadian Copper Co. has been seeking
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a process which was practicable, economical and capable of being
worked in Ontario, and during that time has expended at least $250,000
for that purpose. To this end they have purchased a large water power
at Nickel City, with the intention to use this power in the refining of
nickel

In 1891, this company brought from France, M. Jules Garnier,
the eminent metallurgist, who has established the nickel industry of
France. Mr. Garnier assured the Company that he could refine this
metal. He was given carte blanche in the matter of expense. He
erected a lurge refinery at Copper Cliff to remove the iron from the
matte, and a corresponding refinery in Cleveland to remove the sulphur
and make a saleable metal. He and his assistants worked for two years
and the Canadian Copper Co. spent over $150,000 on this problem,
but without sucess. M. Garnier could treat the nickel ores of New
Caledonia, which contain simply a silicate of nickel uncontaminated
with any deleterious ingredients, but he could not eliminate the copper,
sulphur and iron which render the Sudbury ores one of the most diffi-
cult smelting problems of modern times.

In 1893 Dr. Hoepfner, the well known German inventor, represent-
ed to the Canadian Copper Co. that he had solved this riddle, He
also came to Cleveland. For his process the company built a refinery
where he and his assistants worked during a part of the years 1893 and
1894, and spent about $15,000 of the company’s money, and at last
retired baffled.

1r 1896, Dr. Mond, of I.ondon, endeavored to reach an agree-
ment with the Canadian Copper Co. for the use of the Mond process
for refining nickel. The company’s representative went in 18g6 to
examine this process, and in order to make a thorough test, returned to
England in 1897 with 60 tons of matte, which was treated in Mond’s
plant in Birmingham during the years 1897 and 1898, ‘T'his process
proved more satisfactory than any yet tried, but the fact that the sum
of $2,000,000 would be required to purchase the patents and e:ccta
tefinery on this plan, as well as the point that this process could not
economically be worked in Ontario, caused the Canadian Copper Co.
to break off negotiations with Dr Mond. The Mond process calculates
to use coal costing $1.50 and acid costing $6.50 per ton in England.
These items would cost $5.40 and $35.00 per ton respectively at
Sudbury. Furthur, the Mond process makes all the copper into copper
sulphate, which has a very limited market in Canada, and on which
there is a duty of one half cent per pound on going into the United
States.

Dr. Mond has since purchased nickel land at Sudbury, and is
preparing to erect furnaces to produce matte for shipment to England.

Notwithstanding the fact that the Canadian Copper Co. has ex-
pended at least $250,000 in unsuccessful attempts to acquire a refining
process, it does not propose to give up the struggle unless its invest.
ment at Sadbuty be destroyed by legislation. It will never discontinue
its efforts in this line until it reaches its goal : a process for refining the
Sudbury matte which can be successfully and economically worked in
Canada. To this end it is now erecting a fourth experimental plant in
Cleveland at the cost of about $235,000, to test another process on a
commercial scale. The location of this experimental plant at Cleve-
land was necessary in order that its erection and trial should be under
constant personal supervision of the officers of the company. It is the
intention of the Canadian Copper Co. when it shall have found a suit-
able process, to refine in the United States only that portion of its
matte which is necessary to supply tte American market, and to refine
in Canada the rest of its matte for the European trade.

Nickel is the chief ingredient in German silver, which forms the
base of all plated silverware. As an electrical deposit, impervious to
moisture and rust, nickel furnishes a valuable coating for innumerable
<mall articles in brass and iron. Nickel forms also, when alloyed with

copper, a silver white atloy largely used in Europe and in the "United
States for subsidiary coins. Finally as an alloy with stesl and iron,
nickel furnishes a metal so superior in toughness and ductility to
ordinary steel, that it is rapidly displacing the latter metal in every pos-
ition where extraordinary strength and reliability are demanded. The
once despised * Kupfer nickel” or * Devil's copper,” which gave the
Gerwan miners so much trouble at the beginning of the nineteenth
century, has at the beginning of the twentieth century become one of
the' chief sources of Canada's wealth and one of the largest industries
in the province of Ontario,

Arrested Rust and Decay.*

In coal pits it is often found that wood rapidly decays, even a year
or two may see the strength of the timbers gone ; and as for tools, if
left unused for a time, they are soon coated with rust. A year or two
ago specimens of what once were metal rails in the Hub pit at Glace
Bay were carried over the country as curiosities, immersion for some
20 years had rusted them through but left the form only of the rail in
iron oxide, carbon and silica. To find an exception to this all but
universal experience occasions comment and it may be even surprise
when the conditions underground are not fully considered. The cir-
cumstances that appear now of equal interest reverse this experience, and
20 years disuse of some tools in the Cage pit at the Albion Mines dis-
close them not only serviceable but in working order for immediate
use.

A few days ago, on the jth inst, small openings were made near
the face of levels that were lost when the Cage pit took fire in 1880—a
scale of air was admitted and as the foul gases were replaced by fresh
air exploration followed and entrance effected to a distance of ten
chains. The usuat effects of blackdamp were experienced by those of
the party that ventured ahead of the air but not to a serious extent.
safety lamps of several makes were carried and it was noted that some
lost their light more readily than others, the make that gave the best
light in the various mixtures that were entered was Ashworth’s Hipple-
white Gray.

On entering it was soon seen that all the old timbers were sound,
even the 54" brattice boards were good ; brattice cloth that hung as doors
would not tear, nor indeed would a piece that was found on the road-
way ; a bunch of hay was still springy under foot ; a set of picks still
had their points and their handles being sound they were at once put
in use. Mine cars were in order and a set of harness was found
pliable ; but what occasioned most surprise was finding a crosscut saw
which on being wiped showed a semi-bright surface in parts the rest of
its surface being only stained. It must have been nearly new at the
time the pit was closed.

In this exploratory work as in previous instances at the same col-
liery, a portable electric lamp proved a valuable adjunct to the ordinary
safety lamps. The latter, as we all know, cannot be dont without, as
they gauge the limit of black damp that can be safely breathed. The
lamp used was Davis’ primary battery miners’ lamp and experience has
shewn that with careful handling an excellent light can be maintained
for about 4 hours, when it becomes necessary to renew the solution.

In workings entered on this occasion, originally 13 feet high, now
in places very materially increased by falls of roof and sides, no
difficulty was experienced in throwing a good light on the ground
ahead for a distance of about 40 to 30 feet; at the latter distance a set
of picks was observed at a working face, while with the ordinary lamp
the scope of vision would be reduced {ully one-half.

But perhaps in the confidence created in the explorers lies its
greatest merit. When the ordinary lawp is suddenly extinguished, as
frequently happens, men ave naturally inclined to become panicky and

in the confusion timber, overhanging rock und coal may be disturbed
to the imminent danger of the party

*Contributed by H. S. Poole, M.A., Assoc. R.S.M., and J. G. Rutherford, M.E.
to the proceedings of the April Meeting of The Mining Society.
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The Gold Graveis of the Yukon,
By R. G. l\!cCo;rqxar.r.. OTTAWA.*

Gold in paying quantities occurs in the stream-gravels, the terrace
gravels and the quartz-drift, but so far has not been found in the old
valley-gravels overlying the quartz-drift or in the gravels here desig-
nated as river-gravels. '

Gold is found in the stream-gravels everywhere, but in productive
quantities only along portions of the valleys. The richest stretches
usually occur about midway in the length of the streams. ‘The distri-
bution is, however, irregular, and no fixed rule can be formulated in
regard to it. The total length of the paying portions of the different
creeks, including some intervening barren parts, aggregate about fifty
miles. It is impossible to give even an approximate estimate of the
value of this great stretch of pay-gravels, owing to the irregularity of
the concentration and the difficulty in obtaining trustworthy returns
from most of the mines. It may be stated, however, that the product
of a few of the 5oo-foot claims on Eldorado and Bonanza Creeks will
exceed a million dollars each; while a considerable number on the
same two creeks (in fact, the majority of the lower Eldorado claims
and a few on Hunker Creek) will yield over half a million each, and
claims running from a quarter to half-a-millionare common on all these
c-~eks, .ud also on Dominion and Sulphur Creeks. Assuming a
qu...>r of a million as the average, and that three-quarters of the
claims in the distance given above are rich enough to work, the total
value approaches $95,000,000, a figure which is well within the mark.
In this rough estimate, no account has been taken of long stretches of
gravel on all the creeks, that is too low in grade to work at present,
but will eventually become payable with improved conditions and
cheaper methods of working, nor does it include probable further dis-
coveries along the numerous gulches and small streams of the district,
few of which have so far been carefully prospected,

The terrace-gravels on Eldorado, Bonanza, Hunker and Dominion
Creeks include a few rich claims, and a large number that pay fairly
well, but statistics of production are entirely wanting.

The extensive deposits of quartz-drift along Bonanza, Hunker,
Eldorado and Quartz Creeks almost rival in importance the creek
gravels themselves. They are everywhere more or less auriferous, and
are very rich over wide stretches. They suffer, however, from the
scarcity of water on the hill-sides, and the ruinous methods the miners
are forced to adopt, when operating on a small scale, prevent any but
rich claims from being worked.

MerHoDS oF WORKING.

Creek claims are worked either by sinking and drifting, or by
opencuts. The former method was the one first employed, and is still
very generally used, as operations can thus be carried on during the
winter. The ground is frozen everywhere, and, except where the niuck
is free from sand or gravel and can be picked out, thawing is always
necessary. This is done either by wood fires, heating the water at the
bottom of the shafts with hot stones, or by steam thawers. The latter
method is gradually superseding the two former, and is a very simple
one. A small boiler is generally used, from which the steam is passed
through rubber hose, to the ends of which Lointed steel tubes about
four feet in length are affixed. The latter are driven into the frozen
gravel, and steam is forced through them for six or eight hours. They
are then withdrawn, and the thawed material removed. The points
require steam equal to about one horse power each, and thaw from
one to three cubic yards of gravel at a shift. The introduction of the
steam thawer is of recent date, and marks a great advance in the
mining methods of the district. It thaws more rapidly than wood
-‘_Fr:;the Summary Report of the Geological Survey of Canada, 1899,

fires, requires at least a third less wood to do the same work, and can
be used in summer as well as in winter. It has also the further great
advantage over wood fires of purifying the air in place of fouling it

T. material drifted out from around the foot of the shaft is piled
up in dumps, when the work is done in winter, and washed during the
spring floods. In summer work the two operations of drifting and
washing the excavated pay-gravels are carried on at the same time, if
water can be obtained.

Timbering is seldom required in summer and never in winter, as
the bed of frozen muck that overlies the gravel forms an extremely
tenacious roof, and chambers of astonishing size can be excavated
beneath it in winter without danger. In one case on Dominion Creek,
a muck roof, unsupported by pillars, covered a vanlt said to measure
140 feet by 230 feet which remained unbroken until midsummer. It
then sank slowly down in one block, until it rested on some piles of
waste material which had been heaped up to prevent accidents in case
of a collapse. ' Examples of muck roofs spanning vaults over a
hundred feet in width are common cn all the principal creeks.

In working claims by the second method, that of opencuts, the
first object is to get rid of tl-. muck covering. This is easily donein
early spring by taking advantage of ‘he spring floods and leading the
water by several channels across the claim. The muck thaws readily,
the streams soon cut down to the gravel, and the channels then
gradually widen until they meet. In some cases the process is hastened
by blowing the walls of the channel down into the stream with powder.
When the muck covering is removed, the gravels soon thaw to bed.
rock. The upper portion, if barren, is then removed, usually by hand,
and the underlying ‘pay-grave! is sluiced in the ordinary way.

The open-cut method of working claims leads to a more complete
extraction of the gold, and is the one generally preferred whenever the
muck covering does not exceed ten or fifteen feet in thickness, a con-
dition which obtains along the greater part of the principal producing
creeks, with the exception of Sulphur Creek.

The terrace-gravels are usually comparatively thin, and where
uncovered by muck, are worked by open-cuts, where covered, by drifts.
‘The pay-gravels in a few cases are sluiced in the valley-bottom, but as
a rule are washed in rockers. )

The quartz-drift, like the terrace-gravels, suffers from the scarcity
of water, and rockers are employed for washing the pay-gravel at
nearly all the working claims. A few of the principal mines have
gravity trams, and when arrangements can be made with the ownerns
of the creek claims, the creek water is used for sluicing purposes. The
extent and richness of this great deposit appears to fully warrant
capital in undertaking the construction of some comprehensive scheme
for delivering water along the principal hills, and until this is done the
greater part of the deposit must remain unworked,

MACHINERY,

The employment of machinery in the working of Klondyke claims
is gradually increasing, but is still insignificant, a fact due largely to
the absence of roads and the consequent impossibility of transporting
heavy pieces up the creeks. Steam thawers are largely used, and steam
pumps are gradually replacing hand pumps, Chinese pumps and
water-wheels for draining the pits. Steam hoists are employed at a few
mines, but are not in general use. The greater part of the work of the
camp is still done by hand, and this, notwithstanding the fact that,
taking into consideration the high price of labor, nowhere in the world
could machinery be more profitably employed.

PropucTION OoF DISTRICT.

The gold production of the district can only be given approxi-
mately, but the following figures are probably nearly correct.
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1897 rvnerieninnnen o reernens Creeererearivenes cevreeaes $2,500,000
1898 iiieiiiinnnn. Ceeveees teenres Creresres terescranns 10,000,000
1899 tuveeere evrienns oen creesiarees RPN ¢ errnienn 16,000,000

$28,500,000
1t is nlikely that the rapid increase in production of the last two
years will be continued, as serious inroads have already been made on
the rich portions of Eldorado and Bonanza Creeks, and to a less ex-
tent on Hunker and Dominion Creeks, but the amounts remaining,
with the long stretches of medium and low grade gravels still un-
touched on all the creeks, ensure a high production for a number of

vears.

The Treatment of Low Grade Silicoous Ore of the Ross-
land Camp, by Cyanide of Potassium.

By Geratb V. Hopkiss, M. Inst. North of England, etc.

Under this rather pretentious heading, I will endeavor to describe
a process fo: the treatment of the low grade siliceous ore of the Ross-
land Camp, containing only a low percentage of sulphide, as carried
out at the British Columbia Bullion Extracting Works, at Silica, B.C.

‘I'he mill was built to treat this class of ore by the Pelatan Clerici
process, and is situated at Silica, B. C., on the Red Mountain railway,
some three miles southwest of the town of Rossland. The mill is in
many respects admirably adapted for the treatment of ore gravimetri-
cally with a minimum amount of hand labor, so I consider it would be
interesting to describe it somewhat in detail.

The mill, for description, may be divided into two sections,
namely, the upper or crushing and sampling section, and the lower or
treatment section, The general arrangement will be seen by accom-
panying tracings, showing a sectional and plan view. The ore is de-
livered at the works in cars which are side tracked, passing over a
Guernsey track scale where they are weighed, to the receiving bins
which are under cover. The cars, returning, are again weighed. This
is necessary, as in the winter months the snow on the cars alters the
jight weight to an appreciable extent.

"The motive power at this mill is electric and is obtained from the
West Kootenay Power & Light Company. The current, as delivered,
is 2080 volts to two motors A. 50 h.p. An induction motor drives the
crushing and sampling machine in the upper section. A 75 K. W.
Synchronous motor, furnishing power for the lower or treatment sec-
tion. ‘The mill is lighted throughout with electricity by the use of two
lighting transformers taking the current from the power mains. All
current consumed at the mill is paid for on the meter basis.

‘The treatment the ore receives in the first section is dry crushing.
It is fed gravimetrically toa g by 15 Blake’s crusher, thence by means
of a carrying belt to a 30 x 16 Cornish roll belted, thence it is carried
by a second carrying belt to another 30 x 16 Comish roll geared,
thence by a third carrying belt to a bucket elevator, where it is raised
4o feet for sampling. The material leaving the last set of rolls will all
pass a }{-inch mesh screen, and a third of it a 30 mesh screen.
The elevator delivers the material direct to a Constant sampler, which
is so sct that one-sixteenth of the whole is retained. This is further
reduced by passing it through a Brunton sampler, where one-sixth is
cut out, giving a sample of exactly one-ninety-sixth of the whole. This
is designated the floor sample, which is quartered down by what is
known as a corno, This method, I find, is quicker and equally exact,
as the method of heaping the ore in form of a cone, converting it into
alow frustrum of a cone, and then quartering.

The ore rejected from the Constant and Brunton samplers falls
gravimetrically from a hopper through three 6-inch iron pipes to three
storage bins by a simple service fitted to the hopper. The whole of
the ore is easily cenverted to either of the three bins. The ore from

the storage bins now enters what I have christened the treatment sec-
tion of the mill, and is fed by two James automatic feeders to iwo 6.
foot Bradley Chilian Mills driven from underneath. This pulverizer
performs good work where fine crushing is required without the forma-
tion of excessive slimes. I will mention the principal parts, the crush-
ing taking place on a steel ring inside, diameter 4 feet and 6 inches,
outside 5 feet and 10 inches with three rotary wheels, diameter 4 feet
7 inches, face surface 8 feet, weight 6,475 lbs,, making 30 revolutions
per minute. Depth of discharge 5 inches, screen area 2,730 square
inches, the tires being of prepared steel. The crushed product discharged
varies considerably, depending not only on the character of the ore,
but also on the ratio of water to ore during crushing, when using a 6o
mesh screen and crushing a siliceous ore containing from 4 to 6
per cent. of sulphide with such a quantity of water that the resulting
sludge shall contain 50 per cent. of water. Ninety per cent. of the ore
will pass a 150 mesh screen, the remaining 1o per cent. a 100 mesh
screen, but on the other hand increasing the quantity of water used so
that the sludge shall contain 4 times of water, 17 per cent. passed
the 150 mesh screen, 12 per cent. the 100 mesh screenand 40 per cent,
the 8o mesh screen, the remaining 31 per cent, remaining on the 8o
mesh screen. I am aware that generally, in stamp mill practice, all
that passes the 120 mesh screen is considered slimes; this, however,
I find not to be the case with ore crushed by this mill, as when a re-
source to wet separation is had, 40 per cent. of the product passing
the 1oo mesh seive is a good leachable product. ‘The crushed matesial
from the Chili mill passes direct to the four vats g x 15, where it was
kept agitated until the P. C. vats were ready to receive a charge
which consisted of 234 tons of dry material with 33{ tons of water
which gave fairly thin pulp. The current for electrolysis used in the
Pelatan Clerici vats is a direct current generated by two dynamos,
each having a capacity of 12 volts by 750 amperes. The switch board
was so arranged that every one of the 12 vats was on its own indepen-
dent circuit, and in such a2 manner that the current generated by
either of the dynamos could be connected with anyone of the 12 vats.
For the erection of the Pelatan Clerici vats no care was exercised to
insulate the vats, they simply stood on a dry floor.

To determine if there was any loss of current in the vat, I placed
an ammeter at various points of the circuit of the different vats, which
are situated in two parallel lines, at right angles to the switch board,
and found the ammeter invariably checked with the ammeter on the
switch board, which is on the positive wire. There was, as is to be
expected, a slight drop in the E. M. F., 5, the voltage at the board is
from 2 to 3 volts higher than at the vat farthest away, and slightly
higher than at the vat nearest the board, the drop being proportional
to distance.

The particulars of a 9ft.by 4 ft. 6 in. vat with a simple and efiec-
tive device for lowering or raising the agitator will be easily seen in
accompanying tracing.

The electrical chemical process which takes place in the vat, was
fully described by Major-General C. E. Webber, C.B. (Ret.) R.E.M,,
C. E., published in the journal of the Proceedings of the Institute
of Electrical Engineers, Part 132, Vol. XXVII, of which I give
a few extracts. The relative degree of the pulverisation the
ore has been carried to varies, the chemically, electrical and their
combined effects, especially when dealing with refractory ores. During
the whole time of treatment agitation is kept up with the accompany-
ment of an electric current. To the sludge salt is added varying be-
tween 5 per cent. to 1 per cent. of the weight of ore in the sludge by
degrees, the effect of the sodium chloride being first to increase the con-
ductivity of the solution. This expression is scientifically inaccurare.
The effect that takes place on the addition of sodium chloride to water
brought between an anode and a cathode is the sodium chloride in
solution is disintegrated and reformed, and thus it becomes the inter-
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mediary by which at the instant that chlorine gas and sodium are
set free, the current isenabled to communicate between the electrodes.

During electrolysis, when the liquid contains only sodium chloride,
the primary decomposition will be sodium at the cathode, and chloride
at the anode. Now, to consider the action of* these products of elec-
trolysis as the sodium comes in contact with the mercury, a small por-
tion will be dissolved by the mercury as amalgum, a portion with the
water, giving N a O H, and H. The chlorine liberated at the anode,
a small portion will attack the metal of the anode, the greater part
be dissolved in the solution, some of which will reform with the NaO H
sodium chloride, another portion, sodium hypochlorite Na C1 O
and water. The action of the chloride liberated and not engaged as
above, will to seme extent attack free gold, and form AuC13 whick s
readily-deposited by electrolysis on the mercury, the rest will attack
the base metallic ore’ present in a finely divided state, when present
uniting with the metallic bases, the sulphur and arsenic being oxydized by
the combined action of the chlorine and sodium hypochlorite into
sulphuric and arsenic acids. These will again form with the sodium,
sdlphate and arsenate with the consequent formation of free acids,
which must be neutralized with lime, before potassium cyanide is added.

With the addition of potassium cyanide, it is advisable to have it
in excess, not only to allow for oxydation, if any hypochlorite is pre-
sent, but to allow of the formation of cyanogen at the anode, which, being
dissolved in the solution, will readily unite with the minutest particles
of gold to form with the excess of potassium, cyanide, the double
cyanide of gold and potassium. At the same time chlorine and cyano-
gen buth yielded: at the anode, would form cyanogen chloride, which,
in the presence of potassium cyanide, is effective in dissolving gold.

Ovwing to the high specific gravity of the sludge, arising from the
character or the Rossland ore, this process, without some modifications,
was not found to be an economical success, the process finally adopted
was close classification of the ore before treating with cyanide. For
this purpose Wilfley tables were placed before the Chili mills; the
sludge leaving these tables contain an excess of water. This is con-
centrated by the use of large vats of conical form, fitted with a valve
at the apex of the cone. In these a concentration is effected, the
ratio of water to ore as « is to 1.

The concentrated sludge flows direct to the agitation vats, and on
its way encounters a solution of KCx flowing in the opposite direction,
and in this manner the sludge becomes well mixed with the KCx solu-
tion, of such a strength that, dilu.ed with the water contained in the
sludge, it will give, depending on the ore, a solution in the aggregation
of a value of .08 per cent. to .15 per cent.

After the charge has been agitated the required number of hours,
fresh slacked lime is added, the agitation being continued from 5 to 10
minutes.

The exhausted sludge, together with the gold solution, flows into
concentrating vats, and on its passage it is diluted to such an extent
that the sludge entering the concentrating vats is of a consistence as 3
is to 1. The discharge valve at the apex of these vats is kept shut
until clear solution commences to flow into the discharge landers.
The concentrated pulp is now allowed to flow to a second similar vat.

In this manner tvvo-thirds of the gold solution is separated from
the exhausted sludge by the first vat, and a further two-thirds by the
second, according to the dilution that takes place between, respective-
ly, the agitation vat and the first and second settling vats. Any desired
quantity of the gola in the more or less diluted solution can be
separated from the pulp. )

The gold bearing solution now flows to the Pelatan Clerici vats.
The time to effect this is dependent on current and richness of solu-
tion. Six hours suffices to reduce a $4.00 solution to seven cents per
ton, with a current of 5 to 7 volts and 70 to 8o amperes.

The treatment of a siliceous ore assaying iron 4.3 per cent, cop-*
per.7 per cent, a trace of lime and magnesia, .3 ounces of gold, 5
ounces of silver, gave a theoretical extraction of g4 per cent. of goid
and 73 per cent. of silver. A pyritic ore, gold .8 ounces, silver 1.3
ounces, copper 1.8 per cent, and iron 22 per cent., resulted in an e\
traction of 89.87 per cent gold and 72 per cent. silver.

The accompanying drawings, which are the property of the British
Columbia Bullion Extracting Co., are kindly lent by Mr. Webber, the
General Manager.

COAL MINING AND TRADE.

Trhe Iron and Coal Trades' Review in a leading article discusses
the subject of the importation of American coal into Europe, and after
a brief review of the chief factors in the case dismisses the subject as
not “ within the range of practical politics.”

Whilst arriving at the same conclusion as that canvassed by our.
selves, our esteemed contemporary leaves untouched one of the must
important features of the case, viz., that although it may be true that
with trade in a normal condition on both sides of the Atlantic, the
difference in price at the pit’s mouth is only from 25 to 35 cents, and
therefore insufficient to cover the cost of transportation to Enrope, yet
for a considerable period in each decade, certainly not less than two
to three years, or nearly 30 per cent. of the time, normal conditions
do not prevail, and prices in the Old Country have been so inflated
that if transportation facilities had been available large quantities of
American coal could have been sold in Europe at higher prices than
have been realized hcr‘e, and at lower prices than are being paid now
on the other side. The question is whether it would pay to establish
a special transport line for a trade which only exists for a third of the
time. Probably it would for two reasons: the profit while it lasts
would be large, and the vessels could be used for other purposes when
not required for coal carrying, or possibly diverted to other routes for
the same traffic.

At the present moment good semi-bituminous coal is worth in
London $5 to $5.50 a ton. American coal f.o.b. is worth $2. 1fa
regular line of suitable steamers carried this coal to Europe $2 would
be a liberal allowance for freight which with dock and other charges
would leave a margin of 50 cents to $1.  If, however, we make the
comparison with Canadian coal from Cape Breton this latter can be
put on board at a cost of $1, which would leave a margin on present
prices of 1.30 to $2.00. The matter may, however, be pursued
further with profit. Whilst prices are abnormally high in Europe just
now, it is equally true that demand is abnormally great on this side.
When both conditions pass, what would be the chances of retaining
any share of the European market? In a dull time of trade Cape
Breton coal would yield a good profit at $1.50 f.o.b.; freight by
special steamers need not exceed $1.50, allowing 25 cents for other
charges this would give a total of $3.25 for the coal laid down in
British ports, or say 13s. 6d.

Now, the average price for the last twenty years which English
coal has realized, including the inflated peiiods, at the pit’s mouth
is 6s. 4d. ; and leaving out the periods for high prices, gs. 6d. Welsh
coal is carried to the seaboard for 1s. to 1s. 6d.. which gives a
minimum price f.o.b. of 7s., or only about half what Canadian coal
would cost. If, however, we take the London market, which is un-
doubtedly the only one we could look to in ordinary times, we find
that the average price in the Thames for North Country or Midland
coa! with which we should have to compete is 13s. to 14s., or about
the same as it would cost to lay down Canadian coal. We are, there-
fore, confirmed in our conclusion that whilst it would pay, and pay
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handsomely to export Canadian coal to Europe at such times as the
present, competition with English coal would be impossible under the
ordinary conditions which prevail two-thirds of the time,

There is, however, a market which is open to us, and in which
we should have no serious competitor, if we adapted both coal and
transportation arrangements to the case. Last year Edgland exported
in all 41,180,300 tons of coal; of this Brazil, Uruguay and the Argen-
tine Republic took 2,263,193 tons, and British North America, the
United States, British West Indies, Mexico, Central America, Columbia
and Venezuela took 248,403 tons, making a total of 2,511,596 tons.

‘This coal realized an average of $6.00 to $8.00. With proper
facilities, Cape Breton coal could have reached any of these points at
$2 a ton less, and we still believe that when the requirements of mam-
moth steel works and gigantic gas combines have been satisfied, this
important market will receive attention. ‘The exportation of English
coal to South American ports is not increasing, and the connection in
this, as in so many other instances, has been retained through the
return cargoes. The distance of American coal from the coast will
give Canada the advantage, and we have no doubt that in a few years
a large slice of this trade will come our way.

In view of the widespread interest in the development of coal
resources which now exists, it is interesting to note that in 1898 the
British Colonies and Dependencies produced 14,639,102 tons, the
chief contributions being:—

New South Wales ....... .coooovveiiiens oeeees 4,000,000 tons.
India .o i e e e 4,136,813 tons.
Canada .o i e aeaeas 3,725,683 tons.

According to the latest returns, there are in the United Kingdom
no less than 73 collieries using coal cutting machinery. This shows a
surprising increase, when the strong opposition of the miners and the
conservatism of the owners is borne in mind, and indicates a rapid de-
velopment towards the adoption of American and Canadian methods.

Whilst on the subject of coal production, it may be interesting to
note how greatly the tonnage per man employed varies in different
coal producing countries, and also to note the uniform increase per
head during the last decade; in every instance except the United
Kingdom where there is a decrease from 326 to 29t tons “per capita’;
this is undoubtedly due to the slowness with which mine owners in the
Old Country have hitherto adopted coal cutting machinery combined
with the greater difficulties of production at increasing depths.

TONS PRODUCED IER EMPLOYVEE

1889 1898
United Kingdom ....c.cooeviiniiiniiiiane 326 291
United States ....ooeviuviiiiviiiiiienianen.. 421 490
Canada ... ool v —_— 398
New South Wales ....ooooviininis ciieie 350 459
VICIOMIA eiiiiiiiiieeeiee cerees eeeninnas $7 274
New Zealand ...oeieviiiiiiniiiioiiinieninnan. 342 453

From this table it will be seen that the United States easily leads,
but this is not surprising, and after making due allowance for easy
access and cheap production in the Southern States, when we bear in
mind that nearly !{ of the total production of soft coal was cat by
mining machinery instead of by hand. The most productive State in
this respect is lllinois which produced last year 23,434,445 tons, of
which no less than 6,032,902 tons was cut by machinery, being nearly
30 per cent.

How this affected the production per head may be easily cal-
culated as thirty-seven thousand persons were employed, this gives a

yield for the State of 632 per head, and 1370 per machine actually in
use, and the extent to which the cost was affected may be gathered
from the fact that the average rate paid last year for hand mining was
41 cents, and for machine mining 33{ cents. This is the key to the
whole situation so far as cheap coal in the South is concerned, as this
economical method of production enables coal proprietors to sell theic
product at an average price of 78c. per ton at the mine and yet
realize a handsome profit. This also explains why Southern coal is
likely to become an important factor in common with British exports.

In a recent issue we referred to the institution of a chair of prac-
tical mining in connection with the new University at Birmingham.
We now find that this has been decided upon largely in consequence
of representations made by Mr. W. A. Kenrick and his confreres who
last year visited the principal Universities in Canada and the States
for the purpose of getting pointers. North Wales has now resolved to
follow suit. Why does not Canada, which has the finest University
for the teaching of practical sciences in the world take the lead in this
vital matter, and be the first to give the right kind of practical instruc-
tion, by means of a professor, who is not merely college trained, but
has had experience in conducting the operations of mining?

The suggestion to tax coal exported from Britain has evoked the
strongest opposition, especially from the principal coal owners associa-
tions. Itis claimed that such a policy would seriously hamper trade
in ordinary times and cause labor to beidle. Whi'st there is no need
of such a drastic course with only 6 per cent. of the proved coal
resources of the country yet exhausted, clea:ly the Mother Country is
not disposed to help competitors to secure her markets even when
these competitors may be her own colonists.

The British Admiralty hasissued instructions for a gev..ral increase
in the stores of coal at all naval bases. This should mean stocking
Halifax yards from Nova Scotia and Esquimalt from the Crow’s Nest
Pass. There is no reason why these coals, which have passed the
severest tests, should not displace Welsh steam, which has hitherto
been imported for the purpose at double the cost.

For more than a quarter of a century Warrington Smythe’s ¢ Coal
Mines and Coal Mining" has been the leading work on the subject
and has been the recognized text book for all mining students. In
revising and extending the Sth edition, Mr. T. Forster Brown has
rendered a real service to the industry. No living coal mining engi-
neer is more com:2ctent to perform the task and to bring this standard
work up to date. Few men have had a wider or a more practical
experience, and none have attained a higher or more honorable position
in the profession. Whilst on technical points other special treatises
may be consulted. Warrington Smyth’s colossal work will, thanks tn
*4r. Brown’s wise editing, remain the one authority on the principles
of coal mining.

The published accounts of the Lackawanna and Western Co.
and of the Delaware and Hudson Co. shew that the profits from
anthracite coal is almost entirely in the transportation and distribution,
the price on cars at mine leaving practically no margin above cost.
Whilst we do not believe in companies working for nothing, it is cer-
tain that the policy of our enterprising neighbors to the south is the
right one and has done more than could have been effected by any
other means to develop local industries. The raw material is produced
at the lowest cost by the aid of the greatest possible use of mechanical
appliances, and is then sold to the manufacturer at a bare fraction
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above cost.  In this way coal produced 450 to 500 miles from the
coast is carried there by rail and placed f.o.b. for $2 a ton. This
leaves 75 cents at the mine for Virginia coal. When it is possible for
mine owners to produce, and for railway companies to carry, Canadian
coal at those figures, we may look for similar results to these enjoyed
by our neighbors in the growth of permanent industries and the
peopling of the country,

Whilst prospecting for manganese in the section of country lying
to the east of Truro, N.S., some excellent samples of bituminous coal
have been found. As this is a carboniferous district, there is nothing
against the existence of workable seams. We have seen small speci-
mens of the coal, which closely resembles the Springhill deposits in
appearance. The property is in the hands of a Montreal firm and
will probably be developed.

There is great activity in the coal trade in the Maritime Provinces.
In addition to the very extensive new works of the Dominion Coal
Co., coal is now being produced at the Port Hood Mines, and the
Newcastle Co. expect to be shipping next month from their Gowrie
and Blockhouse mine. We do not attach much importance to the
discovery of coal near Antigonish.

Everything points to an output of 2,000,000 tons by the D. C.Co.
this year. Montreal claims 850,000 and the Everett Gas Co. 500,000.
This is a tonnage which we have always maintained would place the
common stock in a healthy position, but there is no reason, in view of
the greatly increased possibilities of the market, why it should not be
exceeded. The supply of coal is almost inexhaustible, and we hope

to ste the day when Cape Breton will be inhabited by a thriving and
prosperous community with a population of at least 200,000 and an

annual output of 10,000,000 tons of coal.

‘The enterprise of the Dominion Coal Company in Cape Breton
is stimulating investors to make a more thorough examination as to
the resources of the Island and of the Province of Nova Scotia, and
in the near future we are not unlikely to see important developments.
The acquisition of the General Mining Association’s property by the
Nova Scotia Steel Co. isnow reported to be an assured fact, the deposit
of $100,000 having been paid since our last issue. Messts. Burchell
have bonded their Campbelltown mines together with large areas
adjoining to the representative of a New York firm. It is claimed
that recent explorations have resulted in identifying their principal
seam with the well known Lingan seam, which outcrops at Lingan
Head. If this should prove to be correct it will have an important
bearing upon the future of these areas.

‘The announcement made this month by the Duasmuir people
that it is their intention to exclude Mongolian labor from their mine is
one uf great importance and will no doubt resul{ in the final settle-
ment of a much vexed question. The competition of Mongolian and
white labor on the coast has been a fruitful source of agitation and
fricton for some years past, in response to long continued pressure
from the labor market the Government had legislated against the
employment of Mongolians; every effort has been made by the
empluyers to retain what was supposed to be a cheap and profitable
class of labor without avail. The New Vancouver Coal Company
came into line with this legislation some time ago, and now that the
large interest of the Dumsmuirs has followed suit we have probably
heard the last of this much vexed question. We must confess to sur-
prisc at the statement made by Mr. James Dunsmuir that this class of
labor has been paid as highly as white labor, especially in face of the

continuous complaint from the other side that one of the chief evils
attendant upon its employment was the adverse influence it had upon
the wages of white men. If, however, they have been receiving as
much, it is a greater mystery than ever there should have been any
objection to giving them their conge.

, Last year the United States exported 1,000,000 tons of coal to
Mexico, South America, and the West Indies. It cost more to put
this f.0.b. than Nova Scotia coal would have cost.

Apropos of the impending introduction of liquid oxygen as an
explosive in mines, it is interesting to note that none of the *high"
explosives are yielding satisfactory results, and new ones are con-
tinually coming to the front. The Secretary of State for Great
Britain has just licensed *Pit-ite " and “Stowmarket Gelignite” as per-
mitted explosives, at the same time imposing severe restrictions.
There is still room for a high explosive which is really * safe.”

The most important recent event, and that which overshadows
every other in interest for the mining community, is the terrible catas-
trophe at Schofield, Utah, by which at least 250 lives were lost. As
the facts are well known, we need only refer to the lesson. It is one
which will have to be learnt, and, however slowly, it will at last be
mastered. We commenced by calling attention to it sixteen years ago,
and to-day it will bear repeating. Here we have a mine in which gas
had not been found, believed therefore to be free from it, and yet there
is an explosion so terrific that one boy is blown goo feet along the
roadway. The mine was “dry and dusty,” the explosion may have
been caused either by a shot or by firing a little gas, but that the
greater explosion and the consequences were entirely due to the dust
cannot be doubted. How many of the great explosions of the past
have been the result of the same agency will never be known, but we
believe that if the significance of this were fully understood the future
would know few calamities of this nature. Canadian mines on the
whole are not “gaseous,” although there are some notable exceptions,
and unfortunately both the Atlantic and the Pacific mines have paid
dread tribute to the holocaust—but many of our mines are both “dry”
and “dusty,” especially those in the cretaceous formation of the West,
owing to the extreme dryness and friability of the coal. Dust must
now be watched as at least as great a danger as gas. Systematic,
and we would like to say automaiic, sprinkling should be resorted to,
and no shots should be fired whilst the workmen, or indeed any but
the shot firers are in the mine. This would put dust on the same level
as gas so far as precautions are concerned.

By Jous KirkUP, Gold Commissioner,*

The most noteworthy features connected with the mining industry
of last year are the increased productions over 18g%, when the output
was 111,282 tors, valued at $2,470,811, the increase in 1899 being
69,018 tons and an increase of $740,589 in value, amounting to 62
and nearly 30 per cent., respectively ; the largeamount of development
work done, especially in the regular producing mines; the varied, ex-
tensive and modern character of the machinery employed; the success-
ful flotation of the Centre Star Mining Company, its progress as a
producing mine and dividend payer; and the large amount of work
outlined for the future. .

‘The amount of ore shipped by the various producers, regular and

® Report Minister of Mincs, 159).
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occasional, together with its value, for the year 1899, given in a sep-
arate table, the value of the ore for December being estimated, in the
absence of complete smelter returns.

‘The ore shipments from Trail Creek mines for the year ending
December 31st, 1899, amounting to 180,300 tons, is made up as
follows, odd figures having been dispensed with:—

LeRoi.........oooovviiiiii it 92,250 tons.
War Eagle .............. ... ..., 63,250
Centre Star .....oovvviee vvunnn 16,700 ¢
Iron Mask  ................. ... §400
EveningStar ... ............... 1,000
Monte Christo. .... .............. 400 ¢
Columbia and Kootenay........... 1to ¢
Virginia . ..o..iii0 ciiiiiie e 100 ¢
LXL. 100
Miscellaneous .................... 990 “
Total................ 180,300 tons.

Statement showing the amount of ore shipped from the various
producing mines, regular and occasional, together with the value
thereof; also the amount of work done on properties which are not
shipping, and the average number of men employed :—

Le Roi Mine : British America Corporation—Mr. Bernard Mac-
Donald, General Manager.

Tons of ore shipped .............. 92,300
Gross value. ... $1.250,000
Average number of men employed. . .. 350
Columbia and Kootenay :
Tons of ore shipped .... ......... 110
Grossvalue ................. .... $1,600
Development work—driving, 4,300 ft.;
sinking, 750 ft.. ... ..... ... .. .. 5,050 ft.
Average number of men employed. . .. 10
Nickel 1late -
Development worh—driving, 1,930 ft.;
sinking, 440 ft........... ... 2,370 ft.
Average number of men employed. . .. 23

Great IWestern :
Development work—driving, 300 fi.;

sinking, 200 ft...... .......... 300 {1,
Average number of men employed. . .. 20
Josie :
Development work—driving, 6350 ft.;
sinking, 480 ft. . ........... .- 1,130 ft.
Average number of men employed. . .. 20

Number One :

Development work—driving, 1,900 ft.;

raising and sinking, 430 ft....... 2,330 {t.

Average number of men employed. . .. 35
Black Eagle -

Development work done, cost ...... $2350
War Eagle -

Tons of ore shipped ...... ...... 63,250

Gross value..............coo.oen. $1,138,500

Average number of men employed. . .. 250
Centre Star: ’

Tons of ore shipped .............. 16,700

Grossvalue ..... .... .......... $225,950

Average number of men employed. . .. 75
Iron Mask -

Development work done............ - 2,8s2ft

Tons of ore shipped ........... ..

Grossvalue ............ooeinan. $70,268.81
Average number of men employed...... 40
St Eilmo :
Development work done. . .......... 296 ft
Average number of men employed. . .. 8
Gertrude :
Buildings, including plant and machin-
€Y, COSL «vve vnvvnnennnennn $3,380
Dcvelopment work, shafting, drifting,
&c,430fte oot oL ..., 10,564
Prospecting, &c. ..... ...l 190
Total cost.............. $14,134
Coxey -
Development work, 415 ft.; cost . ... $7,995
Prospecting, &c. .................. 300
$8,205
Jumbo :
Tunnelling ............... ..t 500 ft.
Average number of men employed. ... g
Big Four Group :
Drifting, 32 ft.; cost .............. $500
Prospecting .... ............. ... 200
Total.................. $700
lion Colt -
‘Tunnelling in 18¢9....... ... . ... 30 ft
Total amoun: of work todate ...... 1,400 &
Average number of men employed. . .. 20
California -
Work resumed Sept. 5th, 1899.
Drifting .........coiiiiiiiiinn. 78 ft.
Waggonroad built ................ 1,600 ft
Building improvements, cost ........ $4,300
Average number of men employed.... 23
Sunset No. 2 :
Shafting ..... ........ i, 235 ft
Drifting ...............o oLl 1,175 ¢
Average number of men employed. . .. 22
Homestake :
Sinking main Shaft ................ 110 ft.
Drifting .......... ... ... o.. 630 *
Cross-cuts  ..........ccooeennnn. 29 ¢
Average number of men employed.. .. 19
Curlew & Parrot :
Shafting ........... ..ot 61 ft.
Velzet:
Drifting ...... ..o, 564 ft.
Cross-cutting ........cocoeeven oo 460 «
Sinking...... .. ...l 585 ¢
Raising . ........... .... ..... 75 ¢
Average number of men employed. ... 25 ¢«
Portland :
Drifting ....... cooiiiiiiiiiis ol 250 ft.
Sinking......ooiiiiiiiiiiiiiiae.. 147 ¢
Average number of men employed. . .. 12 «
Mascot :
Development work done during 18¢g.. 2,698 ft.
Average number of men employed ... 12
Southern Bellc :
Development work done during 1899.. 38t .
Average number of men employed. . .. 10
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Heather Bell -

Qunael ool Ll e 60 ft.

Average numuer of men employed. ... 5
White Bear :

Main shaft ............. e 368 ft

Drifting .......... PN 750 ¢

Average number of men employed. ... 10

In addition to the foregoing, a large amount of work has been
done on small properties in excess of the amount required for the
purpose of obtaining the annual certificates of work.

OuTtrur of Trail Creek Mines from 1894 to 18gg.

| )
. Tous of | Ounces, | Ounces,
Vear. Ore. Gold,” | Value f gjiyer,’ | Value.

—_ | f
1598 . .nen . 1,856 3723 ' $59,568 5,357 $3,214 20
895 vieeniann | 19,.93 31,497 : 602,957 46,702 27,021 20
1896 ... | 38,075 55,275 i 1,104,500 89,285 50,830 o0
189;  ....... | 68, 97,024 ’ 1,940,480 110,068 65,821 oo
1898 ... ... | 111,282 87,343 | 1,746,861 170,304 94,539 00
1899 ........; 180,300 { 101,500 { 1,928 000 { 272,300 169,000 00
' 420,010 | 376,362 : $7.382,361 694,016 | $110,425 40

i
!
Year. Copper. Value, i Total Value.

106,229 $12,738 64 $75,520 64
840,429 72,385 8o 702,359 00
1,580,635 79,030 00 1,243,360 00
1,819,586 90,079 00 ! 2,007,280 €0
5 5,232,011 629,411 00 | 2,470,811 oo
1999 ceeennninneiennnan 7,785,000 1,114,400 00 | 3,211,400 OO
17,363,800 | $1,99%,044 44 $9,710,730 64

Dominion Coat Co.

DIRECTOR’S RETORT SHOWS A LARGELY INCREASED TONNAGE IN 1899.

The following report, covering the operations of this company duting the year
ended 28th February, 31900, was submitted to the shareholders tf: the 7th fnslant’ —

The sales of the company have increased during the past year to the extent of
400,000 tons.  Notwithstanding this gratifying increase in output, the net results
were sumewhat unfavorably affected Ly an accideat in one of the more important
mines which increased the cost of production, and by delaying the steamers, added
to the cost of freights.

By reference to the Treasurer’s Report it will be seen that your Board has pur-
sued its usual policy of writing off from the current earnings very considerable
amounts, which might justly be charged to Capital Account.

Shipments in the coming year will be much larger and at 2 much higher average
price than ever before known 1n the history of the company. A large increase in the
net sevenue may therefore be anticipated ;3 and the directors feel that in the near
futuse xhi company will be able to commence paying regular dividends on the com.
mon <tnck.

The requirements for the year beginning May 1st, 1901, will be not less than
3,000,000 tons, all of which is under contract, or can be sold, at very satisfactory
prices.  To supply these increased requirements, three new mines are being opened.
To pay for these and to provide for the larger working capital made necessary by the
increased business, it may be deemed advisable toissue duting the year the one million
of I'referred Stock held in the treasury for such purposes.

Since the close of the fir a1 year, Fel 28, 1900, $81.500 of the bonds have
been tetired through the sinkiog fund. leaving a bhonded indebtedness of $2,795,000.

HENRY M. WHITNEY,

President.
REPORT OF THE TREASURER.
Net T'roceeds from Sales of Coal and Net Income
from Steamships, Railroads, Barges, Real Estate,
L P eee $746,926 97
Lecs
Kenewals and Extensions st Mines during year. .. 89,741 96
L $557,185 o1
Interest on Bonds.ooouee..o.. . $172,575 00
Dividend on Preferred Stock.. ... 160,000 00
Misccllan~tais Interest and Pre- .
miums on Bondszetired. . ..... 48,119 15 380,694 15
Surplus of Net Income...... $276.490 86

C—— — ——— -

Less
Sinking Fund for 1899.......... 86,351 S5
Balance .. . ...ooiiieen . $190,139 31
Disposed of as {ollows =
Charged Off :
New Cars and Locomotives. .. .. $68,842 22
Completion of Central Banking
Station ....ciiieieiine.. .. 12,645 39
Twouisburg Pier ....... ..oouue 11,260 78
New Pumping Shaft, Caledonia. 7,184 49
New Steam Shove? .......... . 7.100 §7
International Piers Nos. 1 and 2. 6,910 14
New Laboratory. .. ........... 3,039 02
New Warchouse.....ooivennnn. 2,271 65
New Coal Cutting Machinery 2,045 00
New Dwellings .. ...ooiine.. 1,994 96
Miscellancous New Construction. 1,884 60
— 125,178 82
Balance to General Surplus...... 64,960 49
- $190,139 31
Balance February 28, 1goo.
ASSETS :
Property Account as follows :
Amount as per last Report...... %$20,108,108 39
Less credits during year. ... . §7,391 69
- —— 20,050,716 70
Additional Real Estate Purchased 15,195 oo
New Construction as Follows:
Opening Dominion Mine No. 2.. $35,423 89
N . .t [ 3. 10,710 §1
€« Y3 4" . 3.. ‘6’7‘5 62
New Low Level Pierat Louisburg 20,560 70
NewCoalLoading Plant, Louvisburg 10,900 45
Railway Extensions ............ 18,628 99
NewDischargingPlant at Montreal 70,001 33
On Account of New Coal Washing
plant....ooiiiiaiiiiiaanl, 868 6o 183,810 29
. 20,249,721 99
Cash in Banks and Offices ...... 171,417 95
Accounts Receivable ........... 122,668 o1
Balance Due from Agents and
Coalon Hand.............00 448,631 12
New Supplies in \Varchouse and
SlOFES e eneieinnenrenrennnns 178,282 33
Accident Suspense ..... ...... 18,574 84
Interest e 1,552 37
Steamship Hire Advanced ... ... 15,102 35
Cash in New England Trust Com-
pany for Outsianding Coupons. 87,690 oo
Cash in New England Trust Com-
pany for Sinking Fund........ 130,835 07
Cash in American Loan & Trust
Co.—Uncalled for Dividends.. 2,332 00
- l'177»(‘86 74
Total coviienenanen cannn $21,426,808 73
LiasiLities:
Capital Stock, Common ........ $15,000,000 00
« *¢  Preferred ... .... 2,000,000 CO
First Mortgage Bonds ..... .... 2,876,500 ©0 ,
— 19,876,300 0O
Dividend Preferred Stock, Jan. &
Feb.ovii vovrniiemenconnnns 26,666 67
Unpaid Coupons......... ..... 87.690 oo
Unpaid Dividends .......... .. 2,322 00
Unpaid Royalty .....c.oo0ieees 78,682 358
Accounts Payable.............. 168,407 46
Bills Payable....cooevinis oo 752,867 47
— 1,116,646218
Balance General Surplus........ 433.662 535
Total ceieiinianiann cnne $21,426,808 73
Genmeral Surplus Account.
Surplus as perlast Report ..oeeeieiiiiiniiiiiie ciiiiieaiias $368,702 06
Surplus from 1899 a5 per this Report. ... ...ccoivuiienaiirannnnns 64:960 49
Total Surplus. ..o oeiiiieraiiiiiiiiiiiieieiiiiaaieanaaes $433.662 S5
Sinking Fund on April 17, 1g00.
$111,800 United States 4s, costing............... $124,817 62
Uninvested Fands. ... ccoeeiiciiiiiaenniaians 6,032 70
Cash Deposited April 16th.... «.ooveeinnnnnn.nnn 86,351 55-
217,201 87
For
Retirement of $83,500 Bonds ....ccovvvevenennn.s 92.20t 87
Balance Reserve Sinking Fand .................. 125,000 00
. — $217,201 87
Balance, Reserve Sinking Fund................ .. $125,000 0O
J- S. MCLENNAN, .
Bosten, June 1st, 1900. Treasurer.
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MINING IN EASTERN ONTARIO.

By J. Warter \WenLs, Belleville, Ont,

The industry of iron ore mining in Eastern Ontario is making considerable pro-
gress owing 1o the increase i market values of good quality pres, and the fact that
the honus paid by the Ontario Government is based directly upon the utilizatior of
Ontario ores,

The ores now being mined in the district are Loth hematite and magnetite, the
former being worth an average price of $4.50 and the latter $3.50 per ton, delivered
at the nearest railway stauon, Al of the known deposits of hematite running
sufficiently lugh in wmetallic iron are being worked, but there are several deposits of
magetite more or less eatensne which comam Hhjectionable quantity of sulphur,
although free fiom other impurities and aning high in aetallic iron. Most of
these deposits are lying untouched, and offer a field for experimental work n
magnetic concentration or roasting for the climination of the sulphides of iron.
There are also known deposits more or less extensive of magnetic ores which are at
present too far removed from shipping facilities to be commercially valuable.

WORKING MINES ALONG THE CENTRAL ONTARIO RAILWAY.

The following mines me being worked at present along the Central Ontario
railway :—

WALLBRIDGE MINE —tHematite of first grade.  Located in Madoc town.
~hip, 2 miles south of Eldorado station, where the ore is taken and freighted to
Hamilion fron and Steel Co,, Hamilton, Ont. Owned by Mr. T. C. Wallbridge,
and wothed uader contract by James Gunn 3 employing 14 to 28 men in all capaci-
tics according to season.  Shipments are irregular, sunning as high as 50 tons per
day.  The nune is an open pit, ore being raised by steam degrick.  Sometimes the
ore runs almost pure, but often requires cutting out of soft decomposed rock matter.

COLE MINE—Hematite of good quality. 300 yards west of C.O.R. track and
i mile souwth of Eldorado station. Owned and worked by A. \W. Coe, of Madoc,
A. WL Hawley, of Trenton, ez al.  Employing 28 men in all, with James West as
foreman.  Shipments are said to average 23 tons per day, sent to Hamilton Stecl
and Iron Co.

DUFFERIN MINE-—Magnetite. Located !4 mile south cast of Malone
station in Mammora Township. Owaed and worked by ‘Thomas Barnes, employing
about 12 men.  Shipmients are «aid 10 average 13 tons per day, sent to Hamilton
Iron and Steel Co.

WELLINGTON MINE—Magnetite, being continuation of the Dufferin mine.
Worked by 8. Wellington, of Madoc, employing six men. Recently opened up and
a small shipment has been made to Hamilton Iron and Steel Co.

SEVMOUR MINE—Magnetite, carrying small quantity of sulphides. \Worked
irregularly by S. Wellington, of Madoc. A large quantity of ore has been tahen
out of this mine several years ago and shipped to Peansylvania furnaces.

ST. CHARLES MINE—>Magnctite, Located 1 mile west of McDonald's
Siding, C.O.R. Owned and worked by L. Meyer, of Madoc, C. R. Daniells, of
Ottawa, ¢ al., cmploying 30 men. The daily output averages 50 tons per day,
shipped to Hamilton swelter.

COE HILL MINE--Magnetite, carrying from 2 to 3 per cent. of sulphur.
Located at Coe Hill village, Wollaston Township. Woiked under lease by A. J.
Longnecker, employing 35 men sorting over the dump, which contains over 30,000
tons of ore.  Shipments to Hamilton smelter are small and irregular.

PROSPECIS BEING DEVELOIED—The Jenkins propesty, west of Coe
Hill, being a magnetic ore carrying large quantitics of sulphur, is being opened up
by L. Meyer, of Madoc, ¢t a/. =C. H. Farnum, of Detroit, and S. Wellington, of
Madoc, own a good sutface showing of excellent quality magnetic ore, located near
Hegmon, Mayo Township, North Hastings, which is being tested by diamond drill.
The property is located near the extension of the Central Ontario Railway, and has
every prospect of becoming a shipping mine.— Sevesar promising prospects of
magactite are being opened up in the vicinity of Bancroft, in view of the extension
of the C.O.R. 10 Bancroft.

WORKING MINES ALONG THE KINGSTON AND PEMBROKE
RAILWAY.

BEDFORD MINE—Magnetite, carrying more or less sulphides. lLocated 4
miles cast of Bedford station. Owned by Kingston & Pembroke Railway and
worked itregulasly by William Edgar, of Shasbot Lake. Large quantity of ore has
been shipped from this and the adjouining property, known as the Janesville mine.
Diamond drill at present testing the deposit.

ROBERTSVILLE MINE -Magnetite.  Located 214 miles from Clar¢ndon
station, in Ninth Conce:sion of Palmerston Township, Frontenac county. Owned
by K. and . Railway, and worked under contract by Thos. Barnes, of Hamilton,
and W. F. Schwendman, of Clarendon, cmploying 33 men in all.  Supplicd with
steamn hoists, drills, pumps, etc.  Shipments averaging 30 tons per day or more are
made regulatly to Hamilton simclter.

CALABOGIE MINES—Magnetite of good quality. located ¥ mile west of
Calabogic Station. Owned by W. C. Caldwell, M.1.P., of Lanark, and worked
under contract by C. M. Dolitile, of Hamilton, for the Hamilton Iron and Steel Co.
Large quantity of oze has been shipped.  Present average shipment is So tons per
day.  Mine i< well supplied with steam hoists, drills, cte.

WILBUR MINE—Magnetic. l.ocated near Wilbur, Frontenac county.
Owned by W. C. Caldwell, of Lanark, with Samucl Jackson, of Lavant, as fote-
man, employing 21 mcn on the average. A large quantity of orc is on the dumipand
mining progressing steadily, but no shipments have been made.

TITANIFEROUS TRON ORES.

The most important deposits of magnetic ores with regard to extent only are
thase carrying more or leys titanium, which usually run high in metaliic iron free from
sulphur, but are of no commercial value, as the iron masters in Ontario and the
United States steadily scfuce to utilize these ores.  The objections to titaniferous
ores are (1) that they are difficult 10 fuce or flux down in the furnace, using up con.
siderable fuel: (2) formation of pasty masses at itrcgular intervals in the burden of
the furnace 5 (3} that complex chemical combinations are formed casrying titanium
which attach the lining of the furnace.

Prabably the chief objection is the cost of the necessary fuel in fusing the titana|
teis of iron and lime with reduction of iron in 1he furnace, these compounds alihe ugh
resembling silicates in many particulars being eateemely hard to make into a hyul
wmielt with ordinary tluxes.

Mr. A. . Rossi of New York city, who has heen experimenting on the com.
mercial smelting of titaniferous iron ores for several years past, claims to be able 1y
smelt these ores on an economical bases by the proper combination of fluxes.

Mr. F. I. Pope late instructor in chemistry 22 Kingston School of Mines, spent
two years imestigating the smelting and concentrativn of titanifcrous ores in the
Metallurgical Laboratory of Columbia School of Mines, New York city, using the
Wetherill Magnetic Separator, the most successful magnetic concentrator in commer.
cial operation for the concentrating tests,

The results of the evperiments showed that increase in per centage of mietalle
iron also included increase in per centage of titanium with partial elimination o
sulphur, phosphorus and silicious matter.  This proves conclusively that titanium
occurs in chemical combination in iron ores probably as a titanate of iron.

Mr. Pope’s eaperiments show an important fact of interest specially to won
masters that titaniferous ores being leached from gabbro or norite rocL masses invan.
ably carry nickel, vanadium, etc., often running high in nickel. In fluxing these ures
and reducing to metallic iron all of the nickel goes down in the pig, probably account.
ing for the fact that pig iron made from titaniferous ores has many propertics of
nickel steel.

It is not probabde that the numerous and large bodies of titaniferous iron ore
occurring in Fastern Ontario, will come into commercial use till supplies of cheaps
fluxing ores show signs of diminution.

MICA MINING.

There are seven mica mines in the district being worked on an extensive scaleat
present, the most important being in Loughboro Township, Addingten County.

The mica, whicli may be white, amber or black mica, occurs in six-sided cigar
shaped crystals running in size from the almost microscopic crystal to huge mases
often six feet long and four feet diameter at the widest portion. The crystals are
found in pyroxene rock masses, usually in veins or pockets, more or less extensite,
and often running to considerable depihs before pinching out.  Each pocket or lens
is usually fullowed at greater depihs by a similar pocket.

There is found in assciation with the mica crystals such minerals as apatite,
calcite, tluor spar, hornblende, tourmaline, scapolite, quanz, etc. At one mine g2
(fferent minerals were found well-defined and separated out being a splendid tield
for mineralogists.

METHODS OF MINING MICA.—The mica is usually mined by making
open cuts or pits, as often considerable dead work is required on both sides to sccure
the crystals intact.  1)ead work is the most expensive item in the mining, as the rock
tequires only crude culling, simple hoisting and pumping machinery, although steam
or air drills are employed to advantage in place of hand drills.

The quality of mica depends on the case with which it cleaves into uniform plaes
and its flexibility. It should be without holes, cracks, and containing no traces of
magnetic iron ore, which spoils it entirely for electrical purposes. Most of the dealers
cater to demands for clectrical purposes. The color or transparency is no critetion
in electrical uses, as biotite, or black mica, free from iron, answers the same purposts
as t‘l:c white or muscovite varicty, both being of same flexibility and frec from
cracks.

The mica is put on the market as “thumb trimmed,” being split in sheets abau
1-16 inch thick, and sorted into different sizes or grades

The average prices obtained are :—

tinch by 3 inch scils for about 7 cents per pound.
L) 44 s .t

2 . 3 . 1
2 [ 4 (1] . 32 4"
3 1) s (1) " 75 4" .
4 (X} 6 4" $L 'S 1]
s " 8 LT3 L 1.40 "
s " 10 ¢ ‘s '-so (13

The 7.ude mica is dressed in factories near the mines, sorted into different sizes
and shipped in barrels, averaging about 400 pounds, to Ottawa, which is the dis
ributing point for Ontario,

The principal dealers being : —

W. H. sills Mica Co., 398 Wellington Street, Ottawa.
"

Fugene Munsell & Co., 332 o i

Webster Mica Co , 274-276 Stewart Strest 4
T. J. Watters, 49 Metcalfe Strect “
Mica Manufactuiing Co., 213 Dalhousie St. i

The principal working mines are:—

GOULD LAKE MINES.—Amber mica, located in gth concession of Lough-
boro Township, Addington Co., about § miles north-west of Sydenham Viilage.
Owaned and worked by \Webster Mica Co., with J. E. Chown, of Sydenham, as mune
manager : employing about 335 men in all. Operations consist of three large pits 1%,
140 and go fect «deep, from which 2 good grade of mica is being 1aken out.

Theaverage output from all of the pitsis said 10 be 2% tons per day.

The rough mica is hanled to Sydenham Village, where the Webster Co. mamtan
a dressing and sorting factory, employing on the average 25 hands.  The sorted e
is shipped in barrels 1o Ottawa,  The Webster Co. also operate scveral smalles ée-
posits in the ncighbothood, and purchase from desultory miners in the district. Ths
company has been working steadily for several years, the manager, Mr. Chown, Ixing
probably the most experienced mica miner in Ontario.

FOXTON MINE.—Amber Mica, located in 7th concession of Loughbato
Township, 3 miles north of Sydenham Village.  Workings con .. of two pits, 120
feet and So feet deep, in a vein from 6 to 8 feet wide.  Supplied with steam hoiv,
pump, drills, etc., for economical working. Owned and worked by James Fasion of
Sydenham, the product being hauled to Foxton factory in Sydenham, whese it is
dressed, sorted and cut by dies into shapes and sizes required for electrical demands.
The product during busy scason is said to average one ton per day, und employs
about 20 men at the mine and factory.

.GRANT MINE. -Amber mica, located near Gould Lake mines, Loughlow
Township. Owned and worked by Dr. Grant, of Napance, and T. Mcl.atchy, of
Brllevitle; cmploying about 25 men in busy scasons.  Workings consist of two open:
cuts ar pits.  Product is sold in the open market.

*(Engincering and Mining Journal, Feb. soth, 1900.)

*Paper read at California meeting of A. I, M. E.. 185%-



CANADIAN GOLD FIELDS, LINATED, DELORO, ON'T.

STAFF AT DELORO GOLD MINE.

Mr. G. McQueen, Mr. S, B Wright, Mr E. E. Johnsen. Mr. AL Brown,
Cocnntin? Motailur -1, Clorn, done,

Mr. P Kirkgaard, Superintoniont.

ARSENIC WORKS—TELORO GOLD MINE.

111 Revolving Roaster (2) Converter. 131 Condensir ¢ Chaunber, 14) Refining Chambers.,



CANADIAN GOLD FIELDS, LIMITED, DELORO, ONT.

Bued's Ere Vtew of Swiface Woiks—Deloro Gold Mine,

CEPRINN

DELORO GOLD MINE,

{1 Gatling Shaft 2 Hedsing Plant. £33 Tuttle Shafy,



CANADIAN GOLD FIELDS, LIMITED, DELORO, ONI.

Labortatory.
(S. B. Wright, wrast, AL HL Rrown, T s

200 ft. level (showing Mr. Kirkgaard standing i Interior of Battery. £to; €, 300 ft. level,
on ledge of ore body.  Shows dip and width of vein,

Crosscut on 300 ft. level,

Bullion Room.

Ore sorting.




CANADIAN GOLD FIKLDS, LIMITED, DELORO, ON'T.

General View of Arsenic Refining Works—Deloro Gold Mine.

TR O AN CRIC I e £ ]

General View of thie Milling and Refining Works—Deloro Gold Mine, Ont.




CANADIAN GOLD FIELDS,

LIMITED, DELORO, ON'T.

Another view showing portion of Surface Works—Deloro Gold e, Ont.

Atlas Arsenic Company's Batter , Hastings County, Ontario.
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MINING IN CENTRAL ONTARIO.

Unloading Pier—Deseronto Iron Co., Deseronto, Ont.

Charcoal Furnace of the Deseronto Iron Co., Deseronto, Ont.



CANADIAN NICKEL INDUSTRY

MINES AND WORKS OF TIE CANADIAN COPPER CO AT St DBURY,JQONT,
Club House at Copper Chiff.

Copper ClttT Sidug,
Cinder Dump at old Smclter.
Compressor No. 6 Mine Old Smelting Works,
Roast Heaps,

No 2 Shait House. Tresile New Smielters.,




CANADIAN NICKEL INDUSTRY.

Canadian Copper Co —Pile of Nickel Matte at Copper Chiff. Sudbury, Ont.
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CANADIAN NICKEL "NDUSTRY. ’

General View of 0ld Smelting Works—~Canadian Copper Co. at Sudbury Ont.

New Smelting Plant at Sudbury —Canadian Copper Co.




SUCCESSKFUL GOLD MINING IN NOVA SCOTIA.

Concentrating Plamt of the Brookfield Mining Co., North Brookfield, Nova Scotia

Batteries and 14-foot Pates—Brookfield Mining Co., North Brookfield, Nova Scotia.
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One Ton Chlorination Barrels + Thies' process) at the Brookfield Mine, Nova Scotia.



SUCCESSFUIL GOLD MINING IN NOVA SCOTIA,

The Filters—Brookfield Chlorination Works.
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Settling Tanks—Brookfield Chlorination Works



SUCCESSFUL GOLD MINING IN NOVA SCOTIA.

I

i

Chlorinati>n House. Furnace. sShed for Chlorination. New 20-Stamp Mill, Old Mill,

Brookfield Mining Co.—Milling and Chlcrination Plant at North Brookfield, Queens Co., N.S.

Elevator Floor for Roasted Concentrates—Brookfield Chlorination Works, Nova Scotia.



MINING IN EASTERN ONTARIO,

Heasting plant at Calabogie Iron Mine, Mouth of Shaft—Robertswille Iron Mine,
Workmgs  Stoness Kent Mica Mine.
Miners at Wilbur Iron Mine Group of Miners—Robertsville Iron Ore Mine.
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STONESS —KENT MINE, —Amber mica—located in  14th concession of
Loughboro township, 14 males north east of Sydenhan: village.  Owned aad worked
by J. Stoness, R E. Kent, of Kingston, ec al. employing 18 to 20 men steadily,
A shaft s down about 450 teet wath consuderable dufing, being one of the mwst -
teasive d prcyet workesd in Ciaade. The mine is well equipped with mac sinery for
cconomical working, hving steam hoists, pumps, «drills, cte,, vader very energetic
wanagement,  The product is hanled to Kingston Factory where it is dressedd, sorted
amd sold in the open market. 16 hands are employed steadily in King ton Factory.
According to reports the mine 1s working on the secomd pocket now as the st
pucket was pinched out by a mass of diorite rock which required removal before the
deposit was uncovered.

TELTS MINE. —Amber mica—located in Bedford township, near Bedfonl
mills,  Owned and worked estenavely by the Webster Mica Ca of Sydenham,  Eme
ploying 18 men  Shalt down 140 fuet, discluses a very extensive deposit, which gives
promise of being one ol the best mica deposits in Canada yet worked. Product hau ed
to Sydenham Factory.

Besides the regulw working mines there are several deposiis in the di trict
worked irregularly by owners, the product being sohl to dealers.  The business 1s
profitable as it requires bt hittle outlay of capital, simple mining machinery, no
expense in concentrating except culling and the praduct finds a ready cash sale.

A novel use of the scrap niica and the low grades is that adopted by the Mica
Boiler Covernge Co., 9 Jordan street, Toronto, which makes the simall seraps into
coverings for boilers, steam-pipes, ete., answering all requirements for retaing heat
and being very wuch cheaper than asbestos or mineral woul cosering.  The scrap is
also made use of s Jubricants, wali paper manufacture, as a binding matenal, rooting
material, for annealing steel, etc.

GOLD MINING IN EASTERN ONTARIO.

Gold has been known to oceur in Eastern Ontario since 1863, when the excite.
ment following the discovery of rich wriferous pockets at Richandson’s Hill, lot 18,
4th_concession of Maduc township, Hastings county, brought to light several other
awriferous veins,

Many desuhory attempts have been made to work the auriferous deposits,
mostly by men handicapped by lack ot necessary capital aml eaperience, with results
which could not be otherwise than complete failures.

There are at present four wnking ol mines in the distriet, treating ores
which have been tried 'pr'e\'i anly by one process and anuther, and comdemned as
re ractory. A nmable fact in this connection 1s that alihough 1he ores are calied
*refractory ™ the gold contents are being suceessfully extracted by modem stamp-
amalgamation mills, over 70 per cent ul assay values being canght 'on amdgamation
plates, showing that the gold ocears free in the ores as well as chemically or
mechanical’y combined with the sulphides or sulphearseni les of iron, which ase
always found i association,

Atone mine ~the Deloro Gold Mine —the brone gyande pracess {Subman.
Teed patent) is employed to advantage in estracting goll Jrom arscineal pyres
comprising the concentrates saved in milling.

Madern methanls of concentrating by the use of improved frue vanners, Wiitley
tables, e1c,, are used to save gold values found in pyrites.

‘The ores of the district may De divided into “two classes . =(1) oshinary whi.c
quniz carrying free gold, often vis ble as small nuguets with more or ks pyiite,
pyrrhotite, or even copper pyrites, alsy carrying gold values 3 (2) arsenical ores,
cansisting of white quartz associated with wispickel or arscnical iron pyrites and
ofien calcite. These cany gold running from $2 to $60 per tm of ore un the
average.  Very rich specimens carrying native nuggety gold embedded m the
crvsralline mispichel are sometimes found, proving the occur ence of free pold i the
ore and accounting for its free witing qualities.  Quartz may be absenn, the ore
franing 10 almost pure mispickel, often beamifully crystallised as metallic sibvery
orthorhombic prisms.

With regard o the geological formaiion of the gold ore depusits it may be said
that the auriferous veins ocour at or near the contact of ign-ous rock nasses with
meramarphic rocky, di fite hetng invarialdy found in close assaciation, esther as a
wall rock or as cross dykes entting the veins.  In all probabitity the gold has heen
leached from the dumte rach masses.  Wath regard to the depth of the deposits the
decpest shaft at the Deloro mine—g60 feet down ~discloses a 6-foot vein, and the
gold values show o signs of diminishing at that depth At the Belmont mine the
decpest shaft, about 148 feet down, shows a well detined ore deposat caurymy paying
values of gold.

The working gold mines are: =

GATLING MINE=Located on the Gatling INive Acres, said to be the richest
portion of the vein upon which the Teloro Gold Mme is working. 1t is owned and
worked by the Adas Arsenic Co., Lid., capital heing £730.000, the directors A.
Coe and C. S, Britton, ¢2 al., of Cleveland, Ohio, with W A, Hungerford, of
Belleville, as mine superintendent  The ore iy quanz, with a large percentage of
arsenteal pyntes, asay values varying with percentage of mispickel present.  The
pure misp ckel often carry gmod salues, as bigh as $300 perton, The mine is in
close provinity 1o the ieloro mines, hetein desaribed, both mines working on
diterent parts of the same are deprsit. Two shafis have been sunk on the vein,
which runs from 4 to 12 feet in wadth, and sufficiens diifting has been dane to hlock
out aver 12,000 tans of ore in <ight. The mine i well equepped with steam hoist,
pumps, air compressor for dalls, ete A tramway carsies the ore from mouth of the
shaft to the top of the mull, whete it s passed on by gravitation 1o crushers and
stamj.

The unlling plant cons v1s of a ten stamp battery, Blahe crusher, large amalga.
mating plates, ran by a 6o h.p. engine.

Two Fine vanners and ane Witlley table are useid 1o «ave the concenirates, which
carry Iagh vatues  The miit and ‘machinery were supplied Ly the Hamilton
Manufactunng Co., of Peterboro.

Arcarding 1o authentie separts values in gold averaging $8 per ton of ore are
crwphtin the phies, while the remaining valaes in concentrates averaging $6 per
ton of ore are being saved in the eorcentrates for far her treatment.  The directors
are apparently satificd with the amonnt of ore an sight, and acting on the recom.
m-ndation of the superintendent arrange vents are being nade to put in a cyanide
leaching plant a< well as an arsenic refining plant, in order to seenre the toll values
of gold and arsenic contained in the ore.

The mine employs 54 hands, and ore has Lean mulled for the past five months.
The amalzamarion and concontraring taldes are in charge of 1, W. Spotiiswuode, of
Kingston Sehool of Mines,

This wmine bids fair to hecome a mval of ats nehbour, the Deloro Mine, toth
in extent of workings amd value of gold recovered.  Tlurty tons of ore are heing
daily trevied, wi b a probalality of an early increase i the nall.ag capacity.

CRESCENT MINE. =Lucated on lots 16 and 17, in t1th Concession of Mar.
wora Fownship, Hastings Co., near the silloge of Malone, It is owned antl worked
by the Suvereign Gobi Mimng and De elopment Co, of Omtativ, Limited, with
R Spragne of Toranto, as general manager, and Geo  Wilson of Malone, as superin.
teident. The vte 15 quartz carsying considerable iron pyrites and shows of free
nagpety gold ate ofien Hun b Assays on e ore being rased made ot the Goven
ment laboratory at Belleville, show tugh valu « on samples carrying consideralile
pytites, bat probably assay values of the whole deposit will not average more than
$10.00 per ton of are,

The deposit occurs indrregular pockets more or less extensive at the contact of
red grante with dark dioritic ros ' niasses, the later being ovetlaid Ly limestones of
Loer formaion. Comsiderable d velopment has been done.  The dedpest shaflt being
140 icet down, with drifuny to block out milling ore. The ore is s entially fice
mnl ing, the concentra esal o carrying good values Several years oo the deposnt
was wurked for theee years steadily by John Melice of Belleville, under tease tsom she
owners,

The pres nt company took over the property about two years sgo, and although
tinding ditliculty to raise adequate funds by the sale of the company’s stocks, th e anll
is now in firly good w ek ng shape. :

The to-stamp amalgamation-mill made by Fraser & Chalmers of Chicago, was
overhauled and now treats the ore with €. Utlyut of 8 racuse, NoV., as amalpamarme
and 1 F. Huwan, student at Kingston Schoul of Mines, as assayer.

The concentrating plant consists of thiee different sizes of frue vanners.

Hand drilling is ., several Nova Scotia drillers beirg employed. At the
drillng contest bickn Marmora on May 241k, a team consisting of T, Ganley and E,
Croft made th+ remarkable record of drilling a 3{-inch hole in solid country rock
(Treaton limestone) 283 inchesin depih, during the short interval allowed of 12';
uiinutos,

The are is raised by a steam hoist and teansferred to the mill by gravity,  This
mine employs 36 men 1n all,  Its future success no doub: depends on the continuance
of the dep sit, as the mill seems to be in the honds of practical men, and according
1o reports the full assay values of gold are being swved. The management is seriously
handicapped by lack of capital. -

BOERTI MINE. ~Lozated in Clarendon township, Addington county, 13
miles west of Mdock village. It is owned and worked by the Boerth Gold Mining
Comj any of Omario, L, tre directors of the company being—]. Hoerth, resiau-
ramear 3 W, | Mary eont, brewer; A L. Uw:sbccfl, sliciter 3 W, W, Glass,
broker, of Detruit, Mich. § §. W, Cook of Marmora, the ongut owner of the pro.
perty.

The ure is qaartz, more or 1ss interspersed with disvitic rock matter separated
out from une of the walis and contamns 2 small quantuy of iron pysites, calcite, hom-
blende, tourmalme, and pysrhoti e

Assay values un samples selecied by M. Arch. Blue, Director of Ontario Burean
of Mines. andd asnyed at the Guiesiment assay laboravory at belteville, ran liom
$4 00 14 385 00 per ton el urcin polds The swface ore was i places very rich, but
the average salues in gord of the w hole deposit d s not run over $8.00 per ton of ore.

The vre is ficcounilang, amd should te worhed at a small ot by a 20-stamp
mill as water 1 atwmdant, aned tu 1 and labor are cheap in the disiner.

The compy was serivusly erippled at the vutset Ly investing $20.000 or more
a plant built to eatract the gold by the Eanes process, which was claimed to etract
more than the assay values of gold from the ore,

The ** process” consisted i roasting, or rather trying to roast, ore (crushed to
the size of x walnut) (carrying nut more than four per cent concentrates), tn a senies
of ten upright cist iran cyhnders,

The “roasted” ve, which was supposed to be dead sweet after passing through
1his process, was then transferied 10 pulverizers and amalgamators t extract the gold
freed from combination in the ore by raasting.

Expensive brick condensing chambers were erected in connect’on with the roaut-
ing cylinders to catch the arsenical fumes (white arsenic, As 203) to be oliaiied
from the oie which carries anly traces of arsen cal pyrites.

‘The cylinders, which canna be called furnaces, refused ta entirely desulphucize
the ore, and after a few trials the iron casing was found to be honey-comlied w.1h
holes as nnght be eapected.

The pulverizers were torn to pieces on the first trial at crushing the ** roasted ”
ore, which was supposed to be partia ly disintegeated by heating.

This plant 15 now dismantled, and the inventor, ** Professor” Eames, is in parts
unknown.

The ore was found to be free-milling, and the owners, not dismayed by the
fashure of the 19vmes process, erected the present plant, which cons sts of a 10 stamp
amalgamation sl put up by Jenckes Machine Co. of Sherbrooke, Queliee, with two
Wildley concentrating 1ables.

According to recent reports the mill, under supervision of G, 11, Pattersa,
mining engineer, and G W, Yorke, amalgamatar, is giving fair resubis, bt the - re
ar the lowest levels—148 fect—is low grade, requiring more milling capacity and
cheaper methods of winning are in order to be worked at a profit,

The mine is at present fairly well cquipped with steam hoists, pumps, drills,
eic., and employs 25 men.

A mare recent report states that the mill is temporarily shut down till compres or
plant is installed and stamping capacity increased.

BFLMONT GOLD MINE.—-Owned and operated by the Cordova Explaa-
tion Compary of Newcastle-on-Tyne, England.  The property compriscs 12§ acres
in the west '3 1ot 20, 18t con. of Marmora, tastings County ; 300 acres, lots 20 and
21, st con of Be'won Township, Courty of 1etethorough 1 160 acres, west hilf
lots 24 and 235, 2ad con. Belmont Fowaship, with water power an Deer Rives at the
nutlet of Duer Lake, whereat is intended to sastall in the near future o 700 hp
compressing phnt, to deliver ¢ mressed air to the mne, a distance of 21 noles,
south east of power station, The mine location is 10 miles N.W. of the village of
Marmora, and 12 miles N.E. of the village of Havelock.  There are 10 veins on this
property.  The north vein is near the north boundary of the property and runnmg
parallel with main vein, Main vein rons nemly east and west with a dipio e
south of aheut 8o degrees.  The centre vein is south of the main vein and alne st
parallel 10 it

South vein drikes diagonally across the S. W. portion of property, with a N.W,
and S, E. strike, and a dip 1o S.\W.

DECFLOrVENT WORKS—

No. 1 Skof .- -Hlas a denth of 300 feet and is being sunk to:\grmfcr dey h
This shaft is equiprel with a 30 hn haist, 2 pumnps, one with a capacity «f . 50
gallons per menwe, and one with a capacity of 100 gallons per minute ; two 3
rock drills, self-dumpung <kip of 17 cubic feet with rail trach te the ottom, and h d
gear on the mouth of shaft 23 feet high to sheave pulley.,
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No. 2 Shaft,—Depth 95 feet, and there is at present a raise coming from a lower
level of No. 3 Shafi to cut the hottum of this shaft ; to operate the drifts of this shaft
there is one 20 h.p. hoist, one pump, capacity 100 gallons per minute ; two 3 in. rock
diills, with head gear and cars and tracks in the drifts. From this shaft there has
been about 10,000 tons of ore stoped out.

No. 7 Shaft.—Depth 185 feet, with levels at the go ft. and the 185 ft. ; 850
ft. of drifting.  This is a three compartment shaft, two self-dumping skips, tracks and
ladder way, un a dip of 80 degrees. There are at work on this shalt, tive 3 in, rock
drills, one pump, 100 gallons capacity, one large double drum hoist, pithead frame
32 ft. to shea:e pulley, with a 30 ton ore bin beneath floor. :

 No. 4 Shaft.—Depth 35 ft. ; this is a prospecting shaft on a spur of the main
vein. : .
No. 5 Shaft.—Depth 103 ft:, equipped with 1§ h.p., hoist, pump, 50 gallons
capacity, and rock drill. :
q ‘"No. 6 Shaft.—Depth 8 ft., equipped with small hoist, and pump, and rock
rill.

No. 7 Shaft.—Depth 75 ft., with level at this depth. This is a three compart-
ment shaft sunk vertically on the vein ; at present this shaft is being completed with a
35 ft. pithead frame house, and large double dium house.

No. 8 Shaft.—Located and sunk a few feet.

No. g Shaft.—Located and sunk a few feet. :

No. ro Shaft.—Depth 4o fi., is being equipped with a 15 h.p. hoist, pump,
and rock drill, to start sinking operations when ever the weather conditions will
permit. - :

Plant and Buildings.—One 40 x 60 ft. frame building, containing a cross com-
pound air compressor with inter-cooler, after-cooler and condenser, 185 h.p. with air
receivers and air line from air receiver to the various shafts.

High pressure steam cylinder, 125 Ibs.

Low 25
Iligh ¢ air ‘e 85 ¢
Low 13 e £ 20 (13

Two return tubular boilers in separate room, with electric damper regultors, and
large water tank of 7,000 gallons capacity for covlers.

One ten stamp mill with ball pulverizer for re-grinding the tails then repassing
over copper plates.

Explosive magazine, 10 x 12 ft., sealed inside and banked with sand.

Machine shop, 45 x 45 ft., frame building, with 5 h.p. engine, lathe, drilling
machine, emery wheels, etc.

Blacksmiths’ shops, one at No. 1 Shaft, and one between No. 2 and 3 Shaft
houses, one at No. 10 Shaft.

Carpenters’ shop, 2 storey frame building, 24 x 40 ft. No power as yet.

Offize.-—Two storey office, of 6 apartments connected by phone with Marmora,
with brick material storehouse behind it, 24 x 40 ft., with basement floor for oils, etc.

Assay Ofhce, 20 x 20 ft., two apariments, built of brick, with basement,

Residence for staff, one large 12 roomed house, 600 ft. north of office.

Manager’s residence, south-west from mill, with stables behind it.

Mechanics’ house, north east of offices, with barn behind it.

Workmen’s houses in construction towards the west of property.

CANADIAN GOLD FIELDS, LIMITED.--The largest gold mining enter-
prise in Hastii gs county, is undoubtedly, that of the Canadian Gold Fields, Limited,
an English syndicate formed in 1898, with a capital of £150,000. It controls about
2,500 acres in the township of Marmora, but the principal works are at the well known
Deloro mine, four niiles east of the town of Marfhora. Here it is operating under
the able administration of Mr. T. P. Kirkgaard, an extensive plant, niining mispickel
ores and extracting gold and arsenic, also buying mispickel ores from outsiders. The
process employed is crushing by gravity stamps, amalganation, concentration, and
leaching by bromo-cyanide ; the concentrates after leaching are tieated for arsenic.
Many diffieulties have been encountered in former years, and a vast amount of money
has been expended in vain attempts to ireat these ores. The mine is now being
worked very successfully.

DIAMOND MINE.—Located in Elziver township, Hastings county, near the
village of Queensboro. It is owned and worked by a company consisting of L.
Meyer, M.E., and D. E. K. Stewart, Barrister, of Madoc ; Hon. A. G. Blair, and
C. L. Magee, of Ottawa, ef al.

The ore is a quartz with a large quantity of iron pyrites and mispickel.

The development, so far, discloses an eight foot vein running nearly two miles
in length, and is the largest body of auriferous vein quartz in the district. A dyke of
diorite crosses the vein and at the contact is found mispickel which carries $120.00
per ton of ore as gold values, according to assays ma.e at the Government assay office
in Belleville.

Where the mispickel runs ou! the ore is lower grade. Free gold is found both
in the quartz and the pure mispickel showing the ore is free-milling.

Over 1,500 tons of milling ore is now on the dump.

The company is erecting a 10-stamp amalgamation mill made by the Wm. Hamil-
ton Co. of Peterboro, with latest improved machinery for concentration. The mill
will probably be working within one month’s time.

CRAIG MINE.—Located in Tudor township, North Hastings.
by S. Maitland of Bannockburn, efal.

A vein of quariz averaging § feet in idth has been stripped for 400 yards, and a
shaft is down 60 feet.

The property is under option to the Warren Exploration Co. of Warren, Pa.
Assay vnlues are said to run from $4.00 1o $7.00 on average samples.

LANDENBERGER MINE —Located in Grunsthorpe Township, North Hast-
ings. Owned and worked by F. Landenberger, of Belleville, ez a/. A vein of
white quartz, averaging § feet in width, has been stripped for 200 yards, and a shaft put
down 45 feet. Samples selected by the owner gave values in gold from $2 to $300
per ton of ore at the Government Assay Office, Belleville.

COOK MINE—Located in Marmon Township, heing a continuation of the
Deloro and Gatling mines on the same vein. The property is owned and being
developed by Cook Bros., Lambermen, Toronto. A shaft has been put down 65 feet
some years ago, and is now being deepened. The ore is a quartz, with mispickel,
and is said to carry paying values of gold.

TALC—Silicate of magnesia. A deposit one and a half miles south-east of
Madoc village. Is being worked by A. A. Robins, of New York City, who pur-
chased recently from J. B. Harrison, of Actinolite. The deposit is 18 ft. wide, of
first grade, and continues at depth of 60 feet. Shipments are being made via Belle-
ville to Governeur, N. Y., the centre of the talc industry in the United States.
The pulverised talc finds a ready market, being used in the manufacture of paper,
crayons, cosmetics, etc. Other deposits in Madoc county are being prospected.

It is owned

HELENA MINE—Located in Barry Township, Addington Co., near Cligue.
It is owned and developed by W. W. Chisholm, R. Kreussler, ez a/, of New Yok
City. The ore is a quartz mixed with chlorite and calcite, and heavily impregnated
by copper pyrites, tetrahedrite (fahl ore), pyrite, etc.. in spots. The poitions of
ore carrying fahl ores are rich in gold, silver, copper. The whole ore dwnp is pro-
bably low grade. Some shipments «f sorted ore have been sent 1o Eastern smelters.
The mine is supplied with steam hoists, pumps, drills, etc., and employs about 23
men.  Work has been in progress for nearly two years.

RICHARDSON HILL—This old working. at Eldorado, Madoc Township,
Hastings Co., is being pumped out by S. P. Barnum, ¢/ a ., of Madoc, who intend
to prospect for another aurif rous pocket, such as have been found. The hill is a
mass of quartz stringers carrying more or less gold values, but the richest parts are
at the contact with a dyke of diorite which crosses the hill.

O’'IIARA PROPERTY.—Located near Malone, Marmora Township,
Hastings Co.  Several prospect workings have shown a large quartz vein heavily
ch:ll(li'ged with iron pyrites and mispickel and carrying more or less paying values of
gotd.

At present under option to Glass and Groesbeck, mining brokers, Majestic
Bnilding, Detroit, who propose to develop turther.

CORUNDUM-—Depesits of this important mineral are found scattered over the
counties of Peterboro’, North Ilastings, South Renfrew, North Froutenac, being
found in a matrix of pegmatite. free from quartz and in nepheline syenite.

The corundiferous areas have been explored and mapped out during the last two
years by Professor W. G. Muller, of Kingston School of Mines, under commission
from the Ontario Government. (See Bureau of Mines Report, 1898.)

It has been satisfactority proved by practical mill tests that the corundum can
be successfully concentrated from the matrix of felspar, mica, magnetite. a product
analyzing 99.60 Al203 being attained.  The concentrated product has been made
into wheels at several emery wheel manufactories and pronounced satisfactory as to
abrasive quality. (See Bureau of Mines Report, 1899.)

The Canada Corundum Co. of Toronto (John Shenstone, B. A. C. Craig, et a/)
has purchased several deposits from private owners and obtained concessions from
the Ontario Government.

They are now erecting a concentrating plant at James’ Mill, York branch of
Madawaska River, near Cambermere P.O., to be run by water power adjacent.

GRAPHITE. —This important lubricating mineral is known to exist in many
places in Eastern Ontario.  Only one deposit in Brougham Township, Lanark Co.,
is being worked, the product shipped after being subjected to a washing process via
Calabogie. :

This offers inducements for investors, as concentrating machinery for treating low
grade graphite is now on the market.

ONTARIO GOVERNMENT ASSAY OFFICE.—This office, located in
Belleville, was started July, 1898, as an experiment on the part of the Bureau of
Mines to aid prospectors by giving an opportunity to secure reliable returns on
samples for assay at a nominal fee.

The office has a well equipped assay and analytical laboratory, which has met
with some success, since during the last year 1680 determinations were made, each
being in duplicate, and 370 samples for qualitative examination or identification were
reported on.

The office is also prepared to give reliable information regarding developments
in Fastern Ontario.

Fastern Ontario is a producer of gold, arsenic, mica, graphite, iron ore.

The district still offers inducements to capital combined with technical skill and
experience, although most of the deposits known to be valuable are held in fee simple
by interested parties for speculative purposes.

The North Star Mining Company.

INTERIM DIVIDEND OF 3 PER CENT.

Your directors beg to submit a statement of the company’s business from the date
of incorporation to the close of the financial year, the 31st May, 1900, being a period
of eleven (11) months.

The development of the company’s property has proceeded with most satisfactory
results during the above mentioned period, establishing that on the 1st of April, 1900,
there were blocked out and ready for shipment, ore to the value of $1,923,390.00.
The value of these ore bodies has been ascertained by elaborate system of develop-
ment, enabling careful and exact surveys to be made and values obtaided by many
hundreds of assays.

The total values mentioned ahove does not include several other ore bodies
known to exist ; for the reason that the contents not yet having been determined,
your directors consider it advisable not to estimate them among the ascertained ore
reserves.

Shipments of ore commenced on the completion of the branch line of railway,
and the aerial tramway on 18th February, 1900; and to date 4,562 tons have been
shipped, yielding a sum of $184,132.92.

The Canadian Pacific Railway has built a branch of their track from Cranbrooke
to Kimberly. Towards the expense of this work your company has deposited the
sum of $50,000.00, which is being repaid your company by rebate of thirty per cent.
on freight, in and out, from the mine.

Your company has also constructed from the mine to the track of the C. P. Ry.,
an aerial tramway of a cap1city of 100 tons per day; and it is now in satisfactory
operation. There are adequate ore bins at both ends.

Your directors, having declored and paid an interim dividend for the quarter
ending 31st of May, at the rate of three per cent. quarterly, respectfully request your
confirmation of the same.

Successful Gold Mining in Nova Scotia.

BROOKFIELD MINING COMPANY.

Among our illustrations this month we reproduce some recent photographs of the
chlorination and other plant installed and in successful operation at the property of
the Brookfield Mining Company at North Brookfield, Queen’s County, Nova Scotia.
Since this property was acquired by the present owners (a period of little over five
years) there has been extracted about 45,500 tons, which has yielded, up to 15th
May, 1900, about $381,000. The returns officially reported are as follows : —
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1895....2,975 ozs. i1 dwl. 15§ grs. from 4.242 tons rock milied.
1896....4,667 ** 10 ** 45 ¢ 535y o b

o800t 9712 (0 “
)9 “4 o0 o0 4 8,020 M .
1899....3,125 ** o6 ** o0 * ¢ 9,568 . .o

Generally the method of treating the ore is by stamping the ore wet, passing the
pulp over elecuto silver plated copper plates and then saving the sulphurets by means
of the Improved Triumph Concenteators.  The resulting concentrates are roasted in
single hearth reverhatory furnaces, and then subjected to harrel chlorination by the
‘Thies process—a process without pateats, which is used with many adaptations by a
large number of successful wines in the mining regions of the United States and other
parts of the world.

The will, with power and capacity for yo stamps, at present fited with 20, is
placed ditectly over the working shaft.  ‘The shaft is perpendiculat for 100 feet and
thea dips south 1o the depth of 400 feet at_an angle of 23, cutung the pay chute on
the fissure vein which has given to Brouktield its yield of gold.  “The shafi also dips
north, cutting a large main lead at about the same angle, thus enabling the products
of hoth leals to be hoisted to one dech on the top of the mill.  The ore s hoisted to
the iron-clad deck by « double eylinder steam hoisting engine placed on the ground
floor of the mill, the whole arrangement being such that the engine-man hoists and
dumps the sellaacting skip of one tan capacity without asstance from the deck-man.
The ore is shovelled from the deck into 2 10 2 15 Dodge rock breaker placed below
the level of the deck, whence it is fed through chutes into any desired ore bin, A
waste rock car tuns beneath the deck to take waste over a tramway elevated 50 feet
high. In fact, although this mill is in a low swampy place the most ample elevation
has been given, by means of a massive stone foundation, for the concentrators below
the stamps and for the deposit for years of botl waste rock and tailings. On the lower
floar are two sinty-horse power borlets, the main engine, the hoisting engine, 5 drill
air compressor, 20 stamps with 14 foot sifver plates and a large amalgamating room
fitted up with hot and cold water, panning tubs, iron sheathed tabie to handle amal.
gam set retort, smelting furnace, and clean-up barrel.

The whole building, including the large concentrator room, is heated with the
eahaust steams and is lighted by two r5 KW, dynamos, whicl likewise transmit
power for the chlurination and furnaces houses.  “Fhe stamps are 900 pounds stamps
run on a 5 to 6 inch drop, 92 to the minute 3 30 mesh wire screen is used. The mor-
tars are nargow, single discharge, the latter bang about 8 inches.  The concentration
is done on eight Improved Triumph Concentrators 4 & 12 feet with smooth abber
belts,  (Tins miachine was patented by Me. W, A, Sanders, late manager of the
Equitable Mining Co., at Caribou Gold Mines, Nova Scatia, and by him sold to the
Joshua Heady Machine Co. of San Francisco.) They are act at an inclination of 234
inches in 12 feet and receive 230 shakes per minute. . The load is distributed over
the endless rubber belt which taavels alout four feet per minute, at a depth of about
+3-16 of an inch and of about the consistency of paint. Great care is necessary to keep
even spred and not to allow pulp te become too thick ar tao thin,  These two paints,
added to the abisolate necessity for cleanliness, are the theee most important pointsin
runaing the machines, and, it may be added, most dificult 10 obtain.  From the con-
centrating roon the sulphurets are hauled on the traniways by clectric power to the
furnace house.  Here there are three single hearth reserlieratory furnaces each 8 x 50
feet, with a capacity of two tans ech per twenty-four hours. Each furnace is worked
by two men to a shift of twelve hours. These concentrates contain about 28 per cent.
of <ulphur and 16 per cent, of assenie, practicilly all of which is chiminated in roast.
ing.  The ore, when cooked, is run on 1o a brick cooling loar, whence, when cooled,
it is clevated by chain bucket elevator 1o the top of a3 storey frame building con-
taining tour chlorination larercls, 16 filtesing tanks, four sturage tanks, 16 precipitating
tanks, two scttling tanks, two acid tanks and one tank in which 10 make ferrous sul-
phate.  The ore s discharged from the elevators into cars containing one ton each,
whee'ed alung over the destred basrel and dumped thiough 2 hopper into the steel
barsel 0o inches long, 32 inches in diameter and lined with Tead 12 pounds to the
square foot.  The entire charge consists of 125 gallons water, 13 Ibs. chlorine of lime,
then the aze, and last 30 s, of sulphuric acid 66° Beawme.  The barrel is at once
hermetically closed and revolved at twenty revolutions per minnte for five hours, The
barrel is then dischareed through a lead-lined half-cirele in the floor to i filter tank
on the thor below, There are four of these lead-lined Slter tanks 1o cach batrel, cach
being 6 x § feet by 138 inches deep in front and 17 inches back. The bottoms are
cavered by specially made mineral tiles § « 12 inches, perforated, and having 1% inch
gatters uniderneath. On top of these isa rack 1% inch slats g inches high and 6
inches apant,  ‘Three sizes of quantz, fram !5 inch te ardinary gravel, are placed in
the rack for the ltes. Before cnptying the barrel, sutlicient clean water i< let into
the filter tn cover the gravel.  ‘This acts as a cushion to reccive the pulp.  Then the
barrel is dumped, the contents stribing on a wooden float to prevent disarranging the
filter bed  The pulp ic then washed three times with clear water, tests being made
with ferrous sulphate 1o Jdeterimine when the chlaride of gold is all out of the pulp.
The resulting solution is conveyed thiough lead pipes 10 the stock tanks on the floor
biclow, and there retained until it is desired to precipitate the gold. It may be here
remarkerd that all the anks in this hailding are leasd-lined, evcept the 16 precipitating
tanks, which are made of Florida cypress and coated <everal imes with an acid-ptoof
paint.  When it is desired 1o precipitate, the solution is deawn down to the tanks,
which are cight fect in diamcter and three feet high.  Each tank is provided with
three vatlets, one 18 3nches from the bottom, and another 3 inch, and the third in the
bottom.  About cight or ten buckets of the ferrous <ulphate is a lded to cach tank of
liquor and thoroughly stirzed, then the whole is allowed to scttle for theee of fous
day<, the pald heing precipitated in the form of a biown powder on the bottom of the
tank. The solution is drawn off thraugh the two upjcr autlets, opeaing one after the
uther 10 present stirring up.

The remainder s swept out through the battom hole and placed in a small set-
tling tank 2\ 2 1 3 fect and allwwed to sand 23 hours.  The supernatant liquor i<
then carclully <yphinned off and the precipitate filtered on paper, dricd, mised with
onc half ite weight of bicarhanate of senla andd glass baeax and then smelied 3 the re-
sulting linsck averaging .g8n fine.  The <olution drawa fiam the precipitating tank<
in every case is run through a sawdust filter, which cvery fow monthe is suljected to
chlarinatinn 1o et any gold that may be in it,

Sw far a< the Brooktich] mrec o chlorination i< a suceess, and there i< every
1eason o helieve that many, if not moct, Nava Scatia ores could be more profuably
warked if cancentrators were intrevluced with sulicequent chlorination in view. Afier
the characier ot an nre isdefinitely detenmined, and the amnunt of chemicals necessary
0 uze per ton of are is settled, the process i a very simple one, which is a special
advantage to a country lihe Nova Scotia, where there are no men in the line of
chlorination who combine theory and praciice.

Another suecessful company operating on 3 comparatively small seale is the

Blue Nose Gold Mining Company at Sherbrooke.  The returns from this Company s
mill last year as oflicially reported to the Mines Department were :—

Quartz CRUSHED. YLD or GoLb,
Moxrn. ‘Tons, Cwts. Ozs. Dwts. Grs.
Janwacy ool 1200 . . 472 12 ...
Febwuary ... ..., No ciear-up.
March.....oooeeoa.. ; 101 . . 425 .. ...
April oo il 1250 ... 440 ... ...
May covniiinnnen. ] 1173 ... 48 5 ..
Juoe L. Ll s 1050 . 336 . . ..
July ceeiiiian can cal Y 1003 ... 330 s ...
August. i i, 1080 ... 331 ... ...
September...oioieieal 1100 ... 327 6 ..
October oovveiiiiiion, 1200 ... 360 ... ...
November. oooveieveeen ... 1275 . . 409 10 .
December, ... .oovee cannid 1156 ... 368 ... .
Total. . ooiiiiiil 12,588 4,218 | S

RETURNS 1 kOM OTHER MINES.

(Zncomplete.)
Production for Quarter ended March 31, 1900.
Yield of | Average
< Gold. per tan.
Name of Company or Operator. District. gij *'T—_!'—"_—
w2l e g et e &g
v 4 | N 3 -
cao i oz
Tributers ..ooovvvvees oo, .[Oldham.. 189 120315 . 1 113
Blue Nose Gold Mining.Co.... |Sherbrocke. ... ! 3638 1192 11 .. 613
Crow’s Nest Gold Mining Co...|Dito ... . .......0 "360] 22 .. e 13
Gutly-Jennings Gold Mining Co.[Cazibou..... ..... 1138 | 26033 ..0 .. 41§
Andrew McGregor............[Carihou,MooscRiver 35571 57 5 . .. 1 21
Touquoy Gold Mining Co. ... JDitoditto.........’ 388 S1 322 . 4 4
Modstack Mining Co..........0v0m0ont oo.oovviee 530 f 212 0 L L 747
Hurricane Pt. Gold Mining CeDito...... .. .. 044|374 5 ... . 1113
Richardson Gold Mining Co.. .|Ditto............. 3486 | 903 .. . .og 2
South Mining Co.. ..........[dito.. ..ol 3001120 . .. .. § 9
Peter Cameronand Ce, ... . .Ditto.... .. ..... 2 20 10 10, .. 17 19
Imperial Gold Mining Co.... |Kempteille..... .. 30] 1310 .© . 716
Jo B Neilyooooeaia oo .-«..iNorth Brookficld. . 35 1414 .. . 8§ 9
J.W.Lhowe ....... ........\Wine Harhour.... 4238 S .. .. 1290
Guysborough Gold Mining Co. . [Ditto ditta... ... 701 63 .. . ..18 ..
M. L, Paate.... .. cieee weewuDittodinton. ol L 1987 23172 L .. 3 9
JoH. Townsend ... .. ... ... flaurencetown ..... 9 918 ..-1 20
Triluters ...ovoon.. Montagu ...... 781356 8 .. 1 10
F. W, Hanwriyl .Jlake Catcha... 127 92.. .. .. 131
E.H. Ohand ..., ... .......[Harrigan Cove..... g0 1S 1 2 q9 .
Totaleo oot ciiii e iiii i iee .. 13,88003169 17 10 ..

Mica Mining in Quebes.

By MR. J. Onatsky, INSPECIOR OF MINES.

In 1899 the ambier mica industry was very flourishing, owing chicfly ta the steady
demand and the good price paid for small mica of 1 by 3, which enabiled small opera.
tars 1o work without loss and to sealize without delay upon their outputs.  The work
done by the larger companies has been rather less than usual 3 but the great number
of small workings has largely made up the difierence, and the production this year
has been abiove that of Iast year.  As usual, [ visited the region in detail, but 1 shail
only mention the new paints or those presenting some new feature of special interest.

There were 35 companies or private individuals producing this year, besides some
20 others prospecting without producing.  During the year, 13 nuning licenses and
124 prospecling liccu. s were granied for mica alone.

According to the reports reccived from the companics, the output of ambicr nuca
during the year was as follows, and an equal quantity was shipped to the United
States or used in Canada.  This industry gave cmployment to 500 hands, includicg
those engaged in sorting and transportation, for periods of from 3 to 10 months, with-
out taking inte account many small prospects lasting for a fow days:

tin. x 3in. ..., .+ 284,036 pounds, worth............ $18,926
20 x 3i0. ..ol 136,054 o I (- X X1
2in. x gin. .. ceees 170,013 o Ceereeaeeeas 32,721
3in. a §in. ..., eeo 374284 s . cees 16,72
4in. x Gin. ... .. 17,937 “ R {: X s\
3in. x Sin.andover .... 7,767 . P X T 14
oIS eeonoeeenn.. 662,211 $108,063

Toual Intons ... ..... '311 ) e
Micanot prepared .. ...... 230 tons, worth ........ ... 28,800
Genenaltotal......... . 371 b cevsesness..$136,563
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Fhese figures seem to me to well reprasent the production and also the ship.
menits,

According to the Ottawa trac. and navigation returns, the eaport ol wica fur the
twchie months ending on the 3oth June, 1899, amounted to 1,186,185 1., worth
$115.239. as compared with 501,335 Wbs., worth $69,572 for the same period of 1898,
Accarding o the official reports, the United States in 1898 produced a total of
120 320 by, of mica in sheets, worth $103,534, and imported thereof to the value of
$130,082,

Mining in Kingston District.

Mica wining is pursed with considerable activity in the ‘Townships of Lough.
Lorough, Bedford, Hiinchinbrooke and Stoirington, It is stated confidently that much
thics ing groes on without any effort te detect it on the part of buyers who consider it none
of their husiness,  “The sutlerers are unable to protect themselves withoat police aid.

No representatinn appears to have been made (o the Government by the sufferers,
therefore, it is un'ikely the Govérnment will take the initiative,  Thus will grow up
a formidable amount of crime while mica mining is profitable.  Many of the pits are
in remo ¢ nooks aned glens litle known to any but the culprits, .

Iron mining is going on actively at the Robertseille Mine under I, W, Schwendi-

THOROUHGLY experienced and fully qualified Chemist and
Assayer, at present in B.C., will shortly be at liberty. Would
undertake whole or partial management of of a Reduction Works,
and keep books if required. Willing to start an independent Assay
Office and Laboratory in any new district if suflicient work was
guaranteed.  Address

Secretary Great Western Mines Limited, Revelstoke, B.C.

THE BA%COCK & WILCOX
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BABCOCK & WILCOX, LimITED,

WATER TUBE

STEAM. ..
BOILER. .

was first patented by Stephen Wilcox, in
1856. Nearly 2,000,000 H.P.now
in use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC
LIGHTING or other power purposes.

eteeves |

4 3T4T 2,

mi)

Large bLook “Steam™ sent free on

application.

ENGINEERS
AND BUILDERS.

Head Cffice for Canada: 202 ST. JAMES STREET, MONTREAL.

School of Practical Science, Toronto

ESTABLISHED 1878.
AFFILIATED TO THE UNIVERSITY OF TORONTO.

i

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

1—CIVIL ENGINEERING

2—MINING ENGINEERING

3—MECHANICAL & ELECTRICAJ. ENGINEERING
4—ARCHITECTURE

5—ANALYUICAL axp APPLIED CHEMISTRY

Special Attention is directed to the Facilities possessed by the School
for giving Instruction in Mining Enginecring. 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 collectionz uf 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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man. The Diamond Boring Diill of the Buffalo and Niagara Investment Company
is in operation on ot 3, 3rd con. of Bedfond,

The Graphite Mine of Messes. Brophy and others, is shij ping about three care
loads a week from Calabogie Station, Kigston and Pembroke Railway.

‘The Hamilton lron and Steel Company commenced operations at thiee points
up 1y Thowas Barnes at Rabensvalle, and wadl be tahon up by othier pastics at Cald @0 ™ 0 0™ Gt ™ Gt 0™ e 7 G 0 Uk ™ et O A PN Gk M N 00
logic and in Bedford “Township, I =A,

= SURVEYING, MINING

Palimerston Township, on luis Nos. 7 and 8, gth concession, also on lot No, 18 m y )
the 1.4th concession, Portland Fownship.
the attention of a pany from Scanton, Panna, Tho are is sand o be of conaderalile - . “',‘i»‘ - vos
value,  The work so fay does not amount to much. e . g ’ e

atang the Yne of the Kooamd 1) Kailway, bt have guiv wark. Their Jeases e tahen
A promising discorery of dron ore has been made on the Massissappn River in -
. . s T . " . X y 5 AND
Corundum minmg in Camphell’s Mine in Hhinchinbrooke Tawnship has engaged s o’ E“G EER G
’
INEERING

I B

INSTRUMENTS, : .

Lake of the Woods.

THE WENDIGO.
St

Complete Line of Engineers
Instruments and Sapplies.
Reasonable Prices.  Sexu
FOR CATALOGUE . ... ..

Heam & Hamson

NOTRE DAME ST.,
MONTREAL, QUE.

{ gl &

213 tons of the e has just been amlled at the Rat Postage Redaction Works,
‘Lhe yieki m treenulbing gold was sy dollars per ton, and the concentrates were
eaiimated to contam $7.23 per ton ol vre. The values in th- tubings bave not been
veported, any fusther than that they contained a consederable amount of sulphides.
The ote has about 1,60 per cent. of copper. Ay w40 per cent. of (e ofe is ke
phides, chictly fren and copper pyrites. Development work is bicing pushed.

TRIGGS,

MINING TRANSITS. ?

Over 300 feet of development warh has been done already, and it is being
increased at the rate of abouat four fect a day in shafis and deif s, The second shaft
will soon break through into the fist level beneath, thus affording a condiderable
amount of ventlation,

SULTANA,

A tich vein about five feet in width and carrying much galena has been cut in
the seeond Jevel 3 it assays hich in gold,
There is prospecting and surveying of locations guing on all the time, and quite
recently a rich find was reported from Sturgeon Lake country,
The svason is unprecedentedly dry, and the water is scarce in the bush, :
J. M.
Rat Portage, June 18ih, 1600,

FIRST QUALITY IN ALL LINES

ining Machinery and Supplies

 Engines
GASOlJNE lA‘g’“:écs;mpressors

Pumping Plants

Engines
STEAM | fosts

" | Boilers

Our Combined Gearcd Gasolino Engine and Moist,
and Combinod Gasolino Enginc and Alr Compres-
sor, ospecially adapted for Mining PUrposos «.... -

-~ S ~ N

- €l
MINING CARS SPIRAL RIVETED PIPE
CAR WHEELS PIPE AND FITTINGS

FAIRBANKS, MORSE & CO.

Chicago, Cleveland, Cincinnati, Louisville, Indianapolis, St. Paul, Minneapolis, St. Louis,
Kansas City, Omaha, Denver, San Francisco, Los Angeles, Portiand, Ore.
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MINE TRANSIT WANTED. 5. STAMP MILL

WANTED. Second hand mine transit for use New and complete ; built by a well known maker.
both on surface and underground. Please state Will be sold at a barg.ain‘. Apply '

condition of transit, how long it has been in use, and " A. R. WILLIAMS & CO., .

describe its equipment. Address, Mining Review. Montreal.

Chemical and ' Canada Atlantic Ry,
8 TRAINS DAILY 8
COMPLETE ASSAY OUTFITS. Close Connections at Montreal with Traias for

THE SHORT FAYORITE ROUTE
Assay Apparatu
EXCEPT SUNDAY
THE HAMILTON-MERRITT PROSPECTOR’S OUTFITS. .. .. Quebec’ Halifax’ Portland

BETWEEN
Ottawa and Montreal.
: And d th Di
ZINC, CYANIDE and SULPHURIC ACID nd Sunday Train Both Directions
FOR CYANIDE PROCESS. PU!.LMAN BUFFET PARLOR CARS

Becker’s Balances and Weights. And all Points EAST and SOUTH.
Battersea Crucibles and Muffles. FAST THROUGH SERVICE BETWEEN
Hoskins’ Gasoline Furnaces.
Kavalier’s Bohemian Glassware. Ottawa’ New York and BOStOH
Munktell’s Swedish Filters. And all NEW ENGLAND POINTS
OUR 1897 CATALOCUE ON APPLICATION Through Buffet Wagner Sleepers 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
l@y m a I) 9 @ o T) 5 8® @ o m p a ny agent of this company or connecting lines. v

E.J. CHAMBERLIN, J. E. WALSH,
380, 382, 384, and 386 ST. PAUL STREET, General Manager. Ass. Gen. Passenger Agt,
MONTREAL. C.J. SMITH, Gen. Traffic Manager.

Are You Confronted with a Difficult Ore-Separating Problem ? McPherson, Glark, Gamphell & Jarvis
THE WETHERILL MAGNETIC SEPARATING PROCESS 'y v Barvisters, Sollcitors, &c.

- APPLY TO...

WETHERILL SEPARATING CO. 52 Broadway, New York. OFFICES :

Manufacturing Agents for Canada, ROBERY GARDNER & SON, Montreal, P.Q. Trusts and Guarantee Bullding

. TH E WOOD . 16 King St. West, Toronto, Can.

STEAM STAMP—=——

IS DESIGNED FOR DURABILITY. For the ¢ Gentlemen in Khaki Ordered South’

It will wear as long as any vertical engine. WAR l AX
ON

It is simple in its operation.
It will save values equal to a gravity mill.

[
It has three large screen discharge openings. : SULPHUR MATGHES

The Wood Ore Feeder will feed wet or dry ore equally
well.

Until the South African war is énded we
shall volu-tarily 1ax oursclves half a cent
on every gross of Loxes of Sulphur Matches
we-sell from 1st instant and will give the
amount so raised to the Canadian Patriotic
Fund on behalf of the Canadian Volunteers
at the front or to help those whom any of
them may have left at home who may be
in ne ‘d of help or comfor's.

The E. B. EDDY (0. Lid.

We refer you to Dwight, Furness & Co., Guanajuato,
Mexico.
These parties are operating several of our mills.

Address all Communications to

H. A. NEWKIRK & CO

1442 Monadnock Block, CHICAGO, ILL.
THE E. P. ALLIS CO,, Builders,

Milwaukee, Wis.

(H. A. Newkirk & Co. having exclusive rights
to U.S. and foreign countries.)

HULL, CANADA,

With Branches at Montreal, Toronto, Ot-
tawa, Hamilton, Quebec, Halifax, St.
John, Winnipeg, London, Kingston,

Vancouver, Victoria, 8t. Johns, Nfld.

ky
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WALKER BROTHERS

| ENGINEERS AND IRONFOUNDERS
PATENT AIR-COMPRESSING ENGINES, GAS-GCOMPRESSING ENGINES Ann VENTILATING FANS

FISHER & WALKER'S PATENT FRICTION CLUTCHES, UNDERGROUND HAULAGE and GENERAL MINING MACHINERY.

WALKERS’ PATENT AIR-COMPRESSING ENGINES

Bingle or Compound Steam Cylindsrs with Corliss or Slide Valves, Air Cylinders arranged for the Single” or « Two Stage* system of compresslon, the latter
having an Intermediate Cooling Apparatus. [Engines constructed either with trunk frames or Lox girder plates.]

4 The sytem of compressing air by STAGEs effects a great economy in power and fuel, with a con- WALKER BROTHERS have had thirty years’ experience in the design and construc.

siderable reduction of temperature in the compressed air. The air is first compressed in the Low | tion of air and gas compressing machinery, and their attention has been constanty given to perfect-

Pressure Cylinder, then its temperature is reduced in the Intermediate Cooler, and afterwards it is | ing the details.

again compresscd in the High Pressure Cylinder. The Air Valves, as at present made (to their latest patents), are an immense improvement upon
WALKER BROTHERS have supplied a large number o. compressors on this principle | those supplied twenty years ago.

for Mining and other purposes, with the most satisfactory results. Nearly all they at present con- The aggregate Power of the Compressors at work, about 550 in number, exceeds 250,000 Indi-
struct are on the stage systein, both for Mining and Colliery purposes.

cated H P.
The latest form of their patent Valves, which is a great improvement on the earlier types, affords WALKER BROTHERS have re-modelled over 100 Air-Compressing Engines originally
special advantages for compressing air, or gas, by the stage system, constructed by other Engineering Firms.

=———=THE BLACKWALL TUNNEL=——

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

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

S. PEARSON & SON, CONTRACTORS. BrackwarL TUNNEL Works, East GREENwWICH, S.E.
Messks. WALKER BROTHERS, PAGEFIELD IRONWORKS, WIGAN, May roth, 1897.

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

One of your Engines ran for almost a year without stopplng, and it gives us great pleasure to thus testify to the good ﬁualities of the plant which
we purchased from you. We are, Dear Sirs, Yours faithfally, Signed) pro S. PEARSON & SON, E. W. Moz,

PAGEFIELD IRON WORKS, WIGAN, ENG.

RGNS " FRANCIS T. PEACOCK, M.E., 204 St. James St., Montreal




THE CANADIAN MINING REVIEW,

SCHOOL or MINING,

KINGSTON, ONTARIO.

AFFILIATED TO QUEEN’S UNIVERSITY.

The Following Courses are offered —a

G e S 8 K 4

1—Three Years’ Course for a Diploma in

(A) Mining Engineering.
(B) Analytical Chemistry and Assaying.

2—Four Years’ Course for a Degree B.Sc. in

(A) Mining Engineering.
(B) Chemistry and Mineralogy.
(C) Mineralogy and Geology.

3—Courses in Chemistry, Assaying, Mineralogy,

and Geology for degrees of Bachelor of Arts (B.A.) and Master of
Arts (ML.A.)
For further information see the Calendar of Queen’s University.

4—Post-Graduate Course for the Degree of -

Doctor of Science (D.Sc.)
For further information see the calendar of Queen’s University.
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Matriculation Examination held at Queen’s University, Sept. 20th.
Unmatriculated Students admitted to Special Courses.

The School is provided with well equipped Laboratories for the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. In the Mining Laboratory the operations of Crushing, Amalgamating, Concentrat-
ing, Chlorinating, Cyaniding, etc., can be studied on a large scale. :

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY T0 —=th>

Dr. W. L. GOODWIN,

DIRECTOR
SCHOOL OF MINING, KINGSTON. ONTARIO.
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PROVINCE OF NOVA SCOTIA.
Lieases for Mines of Gold, Silver, Goal, Iron, Copper, Lead, Tin

— AN D—

PRECIOUS STONES.

TITLES GIVEN ]]IBEGT FROM THE CBOWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1893, of Mines and Minerals, Licenses
ave lssued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are haid 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
aot exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually 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. om 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 Commissionss
of Public Works and Mines each week day from 10 a.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 discovers 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 1§ miles from Halifax in which to make application at
the Department for his ground.

MINES OTHER THAN

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
ender lease.  These leases are for four renewable terms of twenty years each. The
oost for the first year is fifty dollars, and an annual rental of thirty dollars secures
sach lease frem liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.
Al titles, transfers, etc., of minerals are registered by the Mines Department for a
‘ssminal fee, and provision is made for lessees and licensees whereby they can acquire
grouptly either by arrangement with the owner or by arbitration all land required for

The Government as a security for the payment of royaities, makes the royalties
Jest Hen on the plant and fixtures of the mine.

GOLD AND SILVER.

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 royslties on the remaining minerals are: Copper, four cents on every unit ;
Lead, two cents upon every unit; Irom, 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 eatire 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 ia the Counties of Cumberland, Colchester, Pictou and Antigonish, and at
aumerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are
met at numerous points, and are being rapidly secured by miners and investors.

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,
HALIFAX. NOVA SCOTIA.
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| The Man Behind the Books

| holds a responsible position. We guarantee to prepare
young men and women to fill the highest places in book-
keeping if they are anxious to advance and will study

“between times.” Thousands have prospered through
' our unequaled course of

EDUCATION BY MAIL

in Electrical, Mechanical, Steam, Mining and
Civil Engineering; Metallurgy, Art, Archi-
tecture, Practical Newspaper Work, English Branches,
Stenography, Machine Design and Mechanical Drawing.
Low price; easy terms. Sent free to those who enroll
now, a complete drawing outfit worth $11.10 or other pre-
miums. Mention subjects interested in when writing to

THE UNITED GORRESPONDENCE SCHOOLS

(54.56-58 Fifth Avenue, NEW YORK, for Catalogue No. (10.

Michigan Colleg_e of Mines.

a STATE TECHNICAL SCHOOL. Practical work. Particular attention to
practical men who wish to study Special Subjects. Elective System. College

year, 45 weeks. Tuition for residents $25, non-residents $150. Instruction in
Mathematics, Physics, Chemistry, Assaying, Metallurgy, Drawing, Ore Dressing,
Mineralogy, Petrography, Geology ; Mechanical, Electrical, Civil and Mining Engi-
aeering, etc. Summer work in Metal and Wood Working, Stamp Mill, Surveying,
‘Testing of Materials, Steam Engineering and Field Geology. For catalogues giving

-occupation of graduates, address
MRS. F. H. SCOTT, Sec'y,
Houghton, Mich,

J. Bertram & Sons
Canada Tool Works,

DUNDAS, ONT.
Bullders of lron

¢ ¢ « « WORKING MACHINERY

«ees FOR,,..

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

SHIP YARDS
ENGINE WORKS,
FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.
OUR LINE OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETE.

MONTREAL

...store: 321 St. JAMES STREET.

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

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

The Mining Journal

RAILWAY AND COMMERCIAL GAZETTE
ESTABLISHED 1835.

THE MINING JOURNAL circulates all over the world amongst
Miners, Engineers, Manufacturers, and Capitalists.

THE MINING JOURNAL offers unusual advantages for Advertising
Sales of Mineral Properties, Machinery, Commercial Notices, Inven-
tions, and all articles for the use of those engaged in Mining, Engineer-
ing, and Mechanical work.

THE MINING JOURNAL was established more than 65 years ago,
and still maintains its position as the leading organ of the world’s Press
devoted to mining and its allied interests.

Annual subscription, including postage, £71.8s.
Advertisements 1 inch, single column, $1 per insertion.

46, QUEEN VICTORIA STREET

LONDON,

ENGLAND

IMPULSE WATER WHEELS . .
STEAM AND POWER PUMPS .
GAS AND GASOLINE ENGINES
ELECTRIC LIGHT ENGINES . .
MILL ENGINES . . . . . . .
BOILERS. . . . . . . ..

e SMART-EBY MACHINE CO. umiren

191 Barton St. East,
Hamiiton,

Correspondence Solicited. —z—

The Office Specialty Mfg, Co, Limited

TORONTO, ONT.

Factories: Makers
NEWMARKET, ONT. of )

Vault and
Office

Furniture

In Metal and
Wood.

«

CARD
INDEX
OUTFITS.

 J

Shannon
. System..

FOR FILING
LETTERS, Etc.

———

SEND FOR CATALOGUE
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NOW IN PREPARATION READY ABOUT Ist JULY

..The..
(anadian Mining Manual

Oth A, 10th
Edition lgoo Edition

A COMPLETE, UP-TO-DATE, AND AUTHENTIC WORK OF REFERENCE TO ALL MINING, SMELTING AND
METALLURGICAL ENTERPRISES IN CANADA AND THE COLONY OF NEWFOUNDLAND.

Edited and Published by

B. T. A. BELL

Editor, The Canadian Mining Review; Secretary, Ontario Mining Protective Association ;
Secretary of the Canadian Mining Institute; Secretary, Quebec Mining Association ;
Hon. Sec., The Mining Society of Nova Scotia.
FROM THE PRESS W FROM THE PROFESSION

MRr. S. M. RoBINS, Superintendent, New Vancouver Coal

It has been a pleasure year by year to welcome the success- VR N . :
° p 3 vy sucees Mining and Land Co., Nanaimo.

ive issues of this valuable work, and to express our recognition
and appreciation of its increasing interest and value. The Cana-
dian Mining Manual and Mining Companies Year Book is the best
volume of its kind published either in the Canadian Dominion or
elsewhere. To all those, whether resident in Canada and imme-
diately interested in the mineral resources and works, or resident
elsewhere, but likely to have a personal and direct association
with with Industrial Canada, the book is simply invaluable, We
know no other man so competent as our friend, Mr. B. T. A.
Bell ; and we do not think that even he has ever given better
proof of his industrial Editorial talents than in this particular
publication. We shall have further opportunities of placing be-
fore our readers some of the fascinating information of which the
book is full ; we content ourselves at present with saying that
the present issue excels all its predecessors, and is a magnificent
four dollars worth.—Dr. C, M. Percy in the Science and Art of
Mining.

I take this opportunity of again expressing my appreciation
of your carefully prepared and valuable work. I really do not
know what we should do without it now, for one at once turns
instinctively to it when seeking mining information of all kinds.
In addition to the four copies ordered on enclosed slip, please
forward one copy to the Secretary of the Company in London.

S 2
THE INTERCOLONIAL COAL Co., Westville, N.S.

We are very much pleased with the Manual, and find it very

useful for reference. »
. >
Major R. G. LECKIE, M.E., Sudbury, Ont.

[ find it a réady and correct book of reference. It is of very
greot service, not only to those directly interested in mining, but
to business men throughout the Dominion, containing, as it does,
full information regarding all mining and metallurgical inter-
prises in Canada.

>
THE JaMEs CooPER MANF'G Co. Limited, Montreal.
The Manual is the most useful book in our office.
>
JaMES MacBETH & Co., New York.

>

Mr. B. T. A. Bell, the editor of the CANADIAN MINING REVIEW,
has forwarded me the new edition of his Canadian Mining
Manual, which has now attained its ninth Year of publication.
Authentic information regarding companies operating abroad or
in our Colonies is always difficult to obtain by the home investor;
and Mr. Bell's book is therefore doubly welcome. Indeed, in
some ways it sets a high example to our own reference books.
Even the admirable ¢ Skinner” cannot boast of so much detail
as its Canadian contemporary affords. In the case of the Hall
Mines, for instance, over twelve pages are devoted to an ex-
haustive account of the company and its property.—Zhe Critic,
London, England.

We appreciate the Manual very highly. It is just what we
want, and we consider it cheap at tén times the amount.

»
GEORGE E, DRUMMOND, Canada Iron Furnace Co., Montreal.

The Manual is an admirable production, and will prove a
standard book of reference for everyone interested in the devel-
opment of Canadian mining resources.

»

Dr. E. GILPIN, Deputy Commissioner and Inspector of
Mines for Nova Scotia.

>

A capital piece of work has been done by Mr. Bell in his

Mining Manual, a handsome octavo volume, which gives a full

" account of every incorporated mining company in Canada.— 7#e
Financial News, London.

It is found to be very convenient in our office, and is fre-
quently referred to.

>
SIR CHARLES HIBBERT TupPER, M.P., Victoria, B.C.

I find this a most useful book, and you must permit me to
congratulate you on the manner in which it has been prepared.

ALL PREVIOUS EDITIONS COMPLETELY SOLD OUT PRICE, FOUR DOLLARS

For Advertising

<=~ The @anadian Mining Review ==
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COAL MINING
SCREENING
ELEVATING
COAL HANDLING
COAL WASHING
GONVEYING ‘

Electric Chain GCoal Cutters.

Electric Long Wall Machines.

Electric Coal and Slate Drills.
Compressed Air Chain Coal Cutters.
Electric Shearing Machines.
Compressed Air Coal and Slate Drills.

INVESTIGATION
PAYS . . . | .

16-D—Compressed Air Chain Coal Cutter.

Coal Crushers
Coke Crushers

Dynamos Dump Cars
Motors Skip Cars
Electric Pumps )
Generators Pan
Drills Conveyors,
Estimates and Retarding
Special Mining Screen. :Lansf " Conveyors
. eerfu
Furnishedy. Steam Coal
Tipples
Chalins, Standard and Special
Sprocket Wheels Coal
Elevator Buckets, Handling

Boots—Bolts
Spiral Conveyors
Cable Conveyors
Screens

Dredges

Hoists

Machinery

Labor Saving
ppliances

Bucket Coveyors.

Plain Chain ®rags.

COAL WASHING EQUIPMENTS girie ano

CORRESPONDENCE SOLICITED.

Standard Spiral Conveyor.

ADDRESS:

ay-Eeb B=M THE JEFFREY MANUFACTURING CO.

handling Coal, &c. COLUMBUS, OHIO, V. S. A.
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- FLEXIBLE METALIC HOSE

HIS Hose is made entirely of metal; there is NO rubber in connection with it. It
will therefore stand ANY pressure of steam. It is at the same time as flexible as
rubber steam hose, and with proper care it will last many years.

This Hose is made in sizes from !4 inch to 8 inches inclusive, and can be made to
stand 2,000 (two thousand) pounds pressure to the square inch.

This Hose can be readily connected to Iron Pipe.

Screwed for Standard
[ Iron Pipe Thread.

We supply for this Hose the usual Rock Drill Hose Connections, or any other special
connections which may be required.

We have just introduced this Hose in this conntry, and miners who have seen it
are taking to it like a mouse to cheese.

Write to us for catalogue and particulars.

We carry stock to 2} inches diameter, and can import larger sizes:

A. R. WILLIAMS & CO.

320 St. James Street, MONTREAL, Que.



THE SNOW STEAM PUMP WORKS,

MANUFACT

URERS OF

Steam Pumps, Pumping Engines and Hydraulic Machinery.

_ General Agents for Canada, DRUMMOND, McCALL & CO., Montreal,

Local Agent F. R. MENDENHALL, Rossland, B. O.

"~ Pumps Kept in Stock at Montreal and Rossland.

MONTREAL...
PIPE FOUNDRY CO.

FFFFFFFFFFFFFFFFFFF

CAST IRON
WATER AND GAS

LIMITED.

PIPES

OF

FICES:

Canapa LiFe BUILDlNG
MONTREAL.

WORKS: LACHINE, QUE.

PRICES ON APPLICATION.

The Montreal Gar Whee Co.

AAAAAAAAAAAAAAA

... CHILLED -

LACHINE, CANADA |.|FE

WHEELS ™

For Railroad, Electric Car, Street Railway and
Lumber Truck Service, Etc.

THOMAS J. DRUMMOND General Manager.

MONTREAL.

CANADA IRON FURNACE CO. Limited

: MANUF‘ACTURERSj IOF

CHARGOAL PIG. IRON

ALSO MAKERS OF PRESSED AND REPRESSED BRICKS.

Brand:
“C.1.F.
Three Rivers.

EEEEEEEEEEEE

Canada Life Building

MONTERE.ATLX..

GEO. E. DRUMMOND, Managing Director and Treasurer.



THE DOMINION WIRE ROPE GO. Limreo

MONTREAL, CAN.
Manufacturers of ¢ LAN G’S » PATEN T WIRE ROPES

i

ThL L e L \\ - -9 1K)

FOR COLLIERY AND GENERAL ” éé%OAEES;U%T:%ESLEgNIRE ROPES

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

HAMILTON POWDER COMPANY.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

Office: 103 St. Francois Xavier St., Montreal.

FRASER & CHALMERS

Mining m H Hoisting
Machinery, 5 % Engines,
Stamp Mills, Frue
. o Vanners,
:ma:ers, E , 0 Sederbohm,
oc Adams and
Crushers, H ? Wood
Riedler o) Bollers,
~ Pumps a z gorl.iss
oo m ngines,

. Concen-
Air Q trating
Compressors E Machinery.

0 g

F- have the best manufacturing facilities for making anything in the
R AS E R & C H A I_ M E R S Perforated Metal line, Placer Grizzlys with Taper Holes, Stamp Mill

Screens, Trommels, Coal Screens, &c. Screen.Samples on Request.




