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STEELPOINTED COREDRILLS
that cut the hardest formation.

Davis Catyx DriL Co.

- CanadianRananl!@Ath.MONTREAL‘

ALl 1 CINDS OF

RUBBI:R GOODS forMINING

THF CUTTA PERCHA AND RUBBEP MFG. CO. OF TORONTO, -.-
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FRIED KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

MINING MACHINERY

ORE GRUSHING: AMALCAMATION :

Stone Breakars of y strong constrwe-  fiI' Amalgamation Tables and hns Larslo’s Gold
tion, Roller Miils, Chillan Mills. Amalgamnon Settlers, etc.

BALL MILLS SEPARATWII and CONCENTRATION :

for dry and wet crushing, more than 1,800 at Separators, Exhaustors, Hydraulic Classifiers,
work, Percussion Tables, Jiggers, Rotating Round

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

4
: ‘."EWT T )
: < | M. Complete Gold Ore Dressing Plant
P LY T 8. For traating by the Wet Method with Stamp Batteries, Amalgamation and Concentration.
Ry Uiy L ‘ ! %, For Dry gbyBlﬂMilllDutExtrudon.mdLuchmg
For Canada: JAS. W. PYKE & Co., 35 St. Francois Xaxier Street, MONTREAL.,
4 4

COAL WASHING PLANT

: "Large Testing Station for Crushing and Dressing Ores at the Works.

Age nts «  For the United States : THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
®  For Mexico: PABLO BERGNER, Apartado 540, MEXICO.
- For South Africa: UNITED ENGINEERING CO., Ltd., P.O. Box 1082, JOHANNESBURG, S.A.R.

““0.0.“0.0.00.0.000“‘00‘00.
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'.'.'.':‘3.‘.‘.;‘"".’,.':':'.',“...‘.'?nit'.':" THE CANADIAN MINING REVIEW, OTTAWA. ORDER NOW

THE WM. HAMILTON MANUFACTURING CO. mesn

ENGINEERS AND CONTRAOTORS

PETERBOROUGH _ NELSON  VANGOUVER

We are...

Sole Agents and
Manufacturers in
Canada for this
Table.

infringers will be prd.ocutod

THE Wi
GWWMWWE

We contract for the Design and Construction of Complete Stamp Mins,
coneentration, Chlorination, Cyanide and Smelter Equipments.
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Nova Scotia Steel Co. Ltd.

MANUFACTURERS OF

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

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel 1 A FULL STOCK OF MILD FLAT, RIVET-

Screen Bars, Forged Steel Stamper Shoes and Dies, Blued || ROUND and ANGLE STEELS ALWAYS ON
Machinery Steel 36’ to 31"’ Diameter, Steel Tub Axles Cut to ' ‘ HAND.2£#SPECIAL ATTENTION PAID TO

Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick )
Steel, Draw Bar Steel, Forgings of all kinds, Bright Compressed MINERS’ REQUIREMENTS. oo o o o o ot o o o b

Shafting 36’ to 5" true to ,2, part of One Inch.totst bttt ##*CORRESPONDENCE SOLICITED. o2 5t
°

Works and Office: NEW GLASGOW., N.S.
THOS. FIRTH & SONS, Ltd., Sheffield,
Tool Steel and Rock Drill Steel

ALWAYS CARRIED IN STOCK-

\‘ :

H. W. DeCOUF\’TENAY & CO.

476 ST. PAUL STREET

Agents for Canada. SE— MONTREAL.

g8 Adamantine Shoes and Dies and Chrome Cast Steel.

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

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

CHROME STEEL WORKS,
N St Ermeers BROOKLYN, N.Y., U.S.A.

Canda Cam. -
G P. HAUGHIAN, President. F. B CANDA, Vice-President. C. J. CANDA, Vice-President. F. MORA CANDA, Secretary. T. L JONES, Treasurer.

SHOES and DIES

of Superior quality and at
prices 20 to 30", lower than

any other maker.

MlN ING CARS :2::52’.“

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.

FURNISHED BY

ARTHUR KOPPEL,
66 Broad St., N.Y. City.
WRITE FOR PARTICULARS
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Adapted for Firing all kinds of Explosives used in Blasting.

Victor Electric Platinum Fuses.

Superior to all others for exploding any make of dynamite or blasting powder.
Each Fuse folded separately and packed in neat paper boxes of 50 each. All |j
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 1bs., adapted for prospecting, etc.

nsulated Wires and Tapes, « Blasting Caps, Fuse, Etc.
SEND FOR

~<> JAMES MACBETH & CO., 128 Maiden Lane, New York, U.S.A. AR

3 T F E I < MW “Black Diamond” Steel
FOR MINING CRILLS AND
ALL CTHER PURPOSES
IF YOUR DEALER DOES NOT CARRY IT, WRITE
PARK STEEL COMPANY

FRABLA AR
M‘M 377 ST. PAUL ST., MONTREAL, QUE.

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

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

Iron _and Steel Structures for Collieries,
Metal Mines and Smelting Works

Steel Brldges for Railways and Highways. Steel Piers and Trestles. Steel Water
l‘(mers and Tanks Steel Roofs, Girders, Beams, Columns, for Buildings.

. A LARGE STOCK OF .,

Wﬁs L BARS AND PLATES

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

| Dominion Bridge Co., Ltd., o oo

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. FLEGCK, - Vulcan Iron Works, - OTTAWA.
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President, s I \ORO b] / I ‘O A. BURDETT LEE, Vice-Pres. and Treas.

Picks, Shovels Dynamite Fuse
Wire Rope anda Cables Powder Bar lron
Chain Detonators Steel

DRILL STEEL in long and short lengths.

HARDWARE, STEAM AND COMPRESSED AIR HOSE,

VALVES, PIPE, FITTINGS, ETC.

THE BUCYRUS COMPANY

SOUTH MILWAUKEE, WISCONSIN.

STEAM SHOVELS AND DREDGES.

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

“wz... DYNAMITE AND EXPLOSIVES ez

. . . Manufacturers and Dealers in. ..

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
i ONTARID POWDER WORKS ™ “™imton ont.

This School is equipped and supported entirely by the Province of

School of Practical Science, Torontp v w'srEiindtii i

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

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

o ,_.,M,_l- —

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

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

FOR FULL INFORMATION SEE£ CALENDAR.

L. B. STEWART, Secretary.




iv THE CANADIAN MINING REVIEW

The Mumford Standard Boiler

Tests made with the same coal
and under the same conditions
show this boiler is more economical
than a well-known water twbe

boiler. ;
It is imternally fired, which |
. |
oo S prevents any heat being wasted,
OILER ) . 3
romocatos oo || B | and has perfect water circulation.

Two settling chambers are pro-
vided for catching deposits of scale
and all parts of the boiler are ac-
cessible for cleamning.

The cased boiler is wvery con-
venient for mining districts where
brick cannot be easily obtained or
where the boiler is likely to be
moved.

SOME USERS.

Alberta Ry. & Coal Co., Lethbridge (5)
Lethbridge W. W. & Elec. Co., Lethbridge (2)

EAEIAAY (bt
gl mmmwmmum i

McGill University, Montreal. " ; u‘-“%ﬂm'ﬂﬁﬁﬁ(ﬂ:fﬁﬁuﬁ"fii"F
o L u
Dominion Iron & Steel Co., Sydney, C.B. (I1) i

Electric Station, Neepawa, Man. (2)
Maritime Explosives Co., Dartmouth, N.S.
Ymir Gold Mines, Nelson, B.C. (3)
Arlington Mine, Erie, B.C.

Electric Station, Campbelliton, N.B.

J. P. Mott & Co., Dartmouth, N.S.
Gowans, Kent Co., Toronto.

Canadian Rubber Co., Montreal.

Electric Station, Fort William, Ont.
Sydney Gas & E. L. Co., Sydney, C.B.

i
il
Wiy

m

ROBB ENGINEERING CO., LIMITED.

AMHERST, N.S.
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I

FORL

& FiRiNG EXPLOSIVE CHARGES

USED IN

MINES, QUARRIES, COLLIERIES &¢

ADOPTED BY

THE LEADING CONTRACTORS

IN EXCAVATING WORKS FOR

RAILWAYS, DOCKS, CANALS. & .

_ IN ALL PARTS OF THE

1 Sole Manufacturers, - ~_ .Y I
WMBENNETT,S0NS &
ROSKEAR FUSE WORKS. T

1

o3
2
3
<
x
b

i

=

>

'CAMBORNE. CORNWALL, ‘%5

ACENTS IN CANADA:
Ontario Powder Works

Kingston, Ont.
Rowland Machin, GongralAeent No 3 Yates Street, Victoria, B. C.
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LE ROY RISERVOIR

LE ROI ORE BUNKERS
R S

&

| Four 40-Drill RAND Compressors

THEY

One 20-Drill RAND Compressor
Four 7-Drill RAND Compressors

(=
(74
m

and over 150 RAND Drills.

THE WAR EAGLE
VRS s DEVELOPMENT CO.Luwren.

AUTHORIZLD CAPITAL STOCN,$3 300000 PULLY PAID UP

RECISTIRED OFFICE ANR.
¥ soRGeu Lutma RS
€. KINGSTORE Secetvany

PRASCIAL OFRCE, NTD ONTANG
Lo e

COMURD B KIRBY. Masasen.
93416 sacotmu e

ADRIEES ALL COMMUNICATIONS TO THE COMPANY. MMM
October 22, 1900,
Messrs, Canadian Rand Drill Co.,
SHERBROOKE,. QUE,
Gentlemen. .

We are herewith pleased to enclose result of test run on omwr
new 40 DRILL COMPRESSOR, This test which was run under our own
supervision as per agreement entitles you to a bonus of $1500.00 on
results obtained from Intercooler, The COMPRESSOR delivered during
the run the GUARANTEED 3960 cubic feet of free air at 62,7 revolutions
per minute, while the maximum speed of the engine 1s 70 revolutions,

¥We wish to congratulate you upon your success in building a
COMPRESSOR which in every way has proved satisfactory.

Yours truly,

THE CENTRE STAR MINING CO.,. Limited,

A @Grad)

Ohief of Construction.

WHAT

IS SAID ABOUT

Compound Steam, Cross-Com-
pound Air Compressor Lately

One 40-Drill Class “BB3”’ Cross-
Installed.

il

LE ANt OLD WORKS

e A !
g £

CANADIAN RAND DRI

LL CoO.

MONTREAL .
SHERBROOKE



NNNNNNNNNNNNNNNNNNNNNNNN

OOOOOOOOOOOOOOOOOOO

Rotary and Side Dumping Ore Gars with McGaskil! Wheels and Boxes
Cages and all Hoisting Appliances .

Self Dumping Ore Buckets and Skips, Water Buckets .

HOISTING, WINDING and HAULAGE ENGINES

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
smmmmmmwmwmmmmmmﬂmwmmm

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

nmnnumnumnmumnmmmnumnmmum
STAMP MILL MAGHINERY ORE AND ROCK GRUSHING PLANTS.

JAMES COOPER MANFG (0. Limited

MONTREAL.
BRANCH OFFICES: 116 Hollis St., Halifax, N.S. Hilliard Opera House Block, Rat Portage, Ont. P.0. Building, Rossland, B.C.
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GATES IRON WORKS

650 Elston Ave., Chicago, U.S.A.

ORE BREAKER, since which time we have built nearly 5,000 of these machines and set

them at work in every quarter of the globe. The success attained by the introduction
of this wonderful invention has been equalled by few triumphs in mechanical arts. We have
constantly been improving the construction of the machine, and although in the lapse of time
many of the original patents have expired, the Gates Breakers are today covered by more
patents than ever before. We have continually been increasing the size of these machines
until we now offer the public our size 9, weighing 150,000 Ibs., having a capacity of 200
tons per hour, and receiving masses of rock or ore weighing more than half a ton.

lT IS now 20 years since we designed and began to build the GATES GYRATORY ROCK AND

There are more than 200 We build every class of

strictly modern
of these Breakers in the y

South African gold mines. MINING. ..

MACHINERY
The Homestake Mining Co. SRR

of South Dakota, one of the

largest mining properties on

For instance :-—

The Trail Smelters and
the Granby Consolidated Min-
ing and Smelting Co’s plant
were supplied by us, and

the North American GCon-
tinent, paying a dividend

every month, and having ore they are the model smelting

. plants of British Columbia.
1,000 Stamps busy for 50 | —— o B, | We guaranteed a capacity
years, uses ’"‘T‘?Im‘wﬁ; i . © | of 500 tons per day in the
GCAGCO USA . -4 Granby Co’s two furnaces,
‘ ' while they average 600 tons
per day, and have handled

enough in sight to keep its

15 CATES ORE

BREAKERS . . .

as much as 736 tons of

and buys Gates justly cele- copper ore in 24 hours,

Cates Mining Machinery
is always a little better than
it is guaranteed to be.

brated Stamp Shoes in lots
of 10,000.

WE BUILD THE FOLLOWING SPECIALTIES, BESIDES THOSE ABOVE MENTIONED:—

Stamp Mills, High Grade Rolls, Dryers, Roasting Furnaces, Hoists, Elevators, Screens, Concentrators of every
class, and, in short, every improved mechanical device for working and reducing the precious ores. We built the
first Stamp Mill ever set up in the Rocky Mountains. Our manufacturing history covers a period exceeding 60
years. We publish (7 booklets fully describing our

MINING MACHINERY
CEMENT MAKING MACHINERY
Rock & Ore Crushing Plants

INCLUDING BALLAST AND MACADAM PLANTS.
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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. v
SPECIALTIES OF PROSPECTING PLANTS.
HYDRAULIC GRAVEL ELEVATORS, WATER LIFTERS, DOUBLE JOINTED BALL
BEARING anp SINGLE JOINTED GIANTS, HYDRAULIC DERRICKS,
RESERVOIR GATES, WATER GATES, WATER WHEELS,
RIVETED HYDRAULIC PIPE.
ORE CRUSHERS, ORE FEEDERS axp CONCENTRATORS,
ORE BUCKETS, MINING CARS anp GENERAL MINING SUPPLIES.
“DAVIS” HORSE POWER HOISTING WHIMS.

& PLANS, SPECIFICATIONS and ESTIMATES FURNISHED. I3 Catalogues on Application.

ﬁiiikiiiikiiiiiiiiiiiiiiiii“kiiiiikmiiikm&iiiiiiiiiiiiikiikiiiiiiiiiiiiiiiikimmm
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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 jo degrees, the rollers themselves also being
inclined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as the
weight of the rollers themselves as a crushing agent. The Griffin Three Roller Ore Mill is
therefore a Mill of great strength, and has few wearing parts. We construct these Mills,
with extreme care, using only the best of raw materials, which are most carefully worked
by men who are specialists as mill builders. We sell the Griffin Ore Mill on its determined
merits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

Brad HASS.

One of our 8pecialties is....

(Of which we are the Sole Makers under the Hadfield System and Patents,)
—S8PECIALLY SUITABLE FOR—

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvi

Nos. 1 and 2, Nos. 3 and 4. whilst Nos. 1 and 2, which are of Ordinary Steel, are practically worn out.

STEEL CASTINGS AND FORGINGS=——

OO0 000000000 0000000000000000000000

yvyevveove

mmmmmmmmmmmmmmmmmmmmmmnommmmmmmm

STEEL F Go., Limifed
HADFIELD'S *% oo v o

HADFIELD’S MANGANESE STEEIé

Dredger Pins and Bushes, the Wearing Parts i
of Rock Crushing and Grinding Machinery, &c. z

The four Dredger Pins shown in the illustration were put to work at the i
same time and in the same Dredger. The two Pins Nos. 3 and 4 were made
of HADFIELD’S Manganese Steel, and scarcely any wear is perceptible, §

i
o
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Diamond Pointed

Core Drills

FOR PROSPECTING MINERAL LANDS

MACHINES OF ALL CAPACITIES.

HAND POWER, HORSE POWER
STEAM OR COMPRESSED AIR.
MOUNTED OR UNMOUNTED.

Send for new Catalogue.
‘dNJIo[rIV) MIU JOJ PHIG

American Diamond Rock Drill Co.

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

Cable Address, “ Occiduous,” New York.
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“SULLIVAN MACHINERY COMPANY

DIAMOND DRILLS

For Prospecting Mineral Lands.
QUARRYING MACHINERY

Of All Kinds.
,...;\

.\ MINING..
MACHINERY

OF ALL KINDS
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DIAMOND DRILLS

FOR ANY DEPTH.

S A
S

LQYE
ORIZON

Drills for Hand Power, Horse
! Power, Air, Steam or
Electricity.

STEAM OR AIR DRIVEN DIAMOND DRILL.
CONTRACTORS FOR PROSPECTING MINERAL LANDS WITH THE DIAMOND DRILL,

=2 SULLIVAN MACHINERY 0

New York—7| Broadway
Pittsburg—339 Fifth Avenue. H H .
Do R T b Main Office: 135 ADAMS STREET,

Spokane, Wash.—S. 10f Howard St

&
@
> .
2 New Glasgow, N.S.—1. Matheson & Son. C I I I CAG O l L L. y U S
QIR TR DU DT IS o492 TR 4N K04 D7 004 D4 0T DT 4 O O X SR R0 OF00 ) 2
53 1t > (s > l~
% RATRATIR HIRATRE 5 . ) X AT ARG B & & 3 A ST X 3R




Bullock
Diamond
Drills

RECEIVED

Gold Medal

Paris Exposition

1900

The ONLY DIAMOND DRILL to receive an Award at this Exposition

M. C. Bullock Mfg. Co., Chicago, U.S.A.
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JOHN DAVIS. & SON, Lt

-7 DERBY, ENGLAND.

."t:

MINING SURVEYING, ENGINEERING

AND

_ MATHEMATICAL INSTRUMENTS.

with SIGHTS and
HOFFMAN PATENT TRIPOD HEAD.

SOLE REPRESENTATIVE FOR CANADA

FRANCIS T. PEACOCK, 204 St. James St.,
MONTREAL.

Surveymg, Mining and Engineering Instruments
accurate ano MIINING TRANSITS vost improven

A COMPLETE LINE OF ENGINEER'S INSTRUMENTS AND SUPPLIES.

Reasonable Prices. Send for Catalogue. Repairs a Specialty.

HEARN & HARRISON roreesiui‘sreecr MONTREAL
A. LESCHEN & SONS ROPE CO.

\\\\\\\\ ———MANUFACTURERS OF ALL KINDS OF—

TR Round Strand Rope- & TRAMWAYS

FOR TRANSPORTATION OF ORE, TIMBER, &c.
Main Office : 920-522 North Main Street ST. LOUIS, MoO. Branch Offices : 92.Sgntre 8t., New York City,IN.v.

47-49 South Canal 8t., Chicago, Ill. 1

DAVIS’S IMPROVED HEDLEY DIAL

Impulse Water Wheels
Steam and Power Pumps
Gas and Gasoline Engines
Electric Light Engines
Mill Engines

Boilers

THE SMART-EBY MACHINE (o.

LIMITED
191 Barton Street East,

HAMILTON, ONT.

WESTERN OFFICE : 4(9 Hastings St., Vancouver, 8.0.

~ Correspondence Solicited.
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COAL MINING
SCREENING
ELEVATING
COAL HANDLING
COAL WASHING
CONVEYING

PARIS EXPOSITION, 1900.

In competition with the World’s
leading manufacturers of COAL MIN-
ING MACHINERY and ELEVATING and
CONVEYING MACHINERY we were
awarded

THREE GRAND MEDALS.

ELEvVATORS FOR S S, ’
EVERYTHING. CABLE CONVEYORS FOR

Pyt i
SR

HANDLING COAL.

Chain Conveyors

Cable Conveyors

Dump Cars

Skip Cars

Elevator Buckets
Spiral Conveyors
Rubber Belt Conveyors
Revolving Screens
Special Mining Screens
Dredging Machinery
Pan Conveyors
Excavating Machinery
Labor Saving Appliances )

Electric Coal Cutters
Compressed Air Coal Cutters
Shearing Machines

Long Wall Machines
Dynamos

Electric Mine Locomotives
Power Coal Drills

Electric Mine Pumps
Electric Mine Supplies

COAL WASHING MACHINERY

DUMP CARS—any capacity.

FOR €ATALOGUE ADDRESS

THE JEFFREY MANUFACTURING CO. couyes, owe
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17A. Electric Chain Coal Mining Machine
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DOMINION
COAL
COMPANY

OWNERS OF THE

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

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

0FHGHESTI (A Slovauis

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

[ g S0 g 7 o 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.

L g W g T

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

L T ) W7 o

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

OLD SYDNHEY COAL.

® © e 0 0 0
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.

Heao Orrice: (07 ST. JAMES STREET, MONTREAL,

Address: P. 0. BOX 396.

Drummond Coal.
THE INTERCOLONIAL COAL MINING CO. Limmen

CHARLES FERGIE, Vice-Pres. and General Manager.
D. FORBES ANGUS, Secretary-Treasurer.

DRUMMOND COLLIERY, WESTVILLE, NOVA SCOTIA.
CHAS. FERCIE, M.E., Ceneral Manager,

MINERS AND SHIPPERS OF

BITUMINOUS COAL AND COKE

At Pictou Harbour and Intercolonial Ry.
HEAD OFFICE: TONTREAL.
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VALVES,
PIPE and

FAIRBANKS ASBESTOS DISK—Cate Valve.

Mining Barrows, Trucks, Picks and Shovels
...0re Gars and Mining and Mill Supplies...

OUR NEW SUPPLY CATALOGUE WILL
BE MAILED YOU ON APPLICATION

THE FAIRBANKS COMPANY,

749 CRAIG STREET,

MONTREAL.
Sl R
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CALEDONIAN IRON WORKS

JOHN McDOUGALL, -

MONTREAL, OUE.

BOILER

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

WORTHINGTON PumpPs

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

Bleichert Wire Rope Tramway

AND OTHER FORMS OF 8

TANKS AND
WROUGHT IRON
WORK . . . . .

GENERAL AGENTS
IN CANADA FOR

Canada Atlantic Ry.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.

TRAINS DAILY 8

AERIAL TRANSPORTATION. EXCEPT SUNDAY

And Sunday Train Both Directions
PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

(Quebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

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

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

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

C.J. SMITH, Gen. Traffic Manager.

McPherson, Clark, GCamphell & Jarvis

Barristers, Sollcitors, &c.

Bleichert Tramway of The Bunker Hill and Sullivan Mining and Concentrating Company.
Showing long span across the town of Wardner, 1daho.

MANUFACTURED BY

THE TRENTON IRON CO.

TRENTON, N.Jd.
Engineers and Contractors and sole licensees in North America for the Bleichert System.
Also, Wire Rope Equipments for Surface and Underground I{aulage, etc.

NEW YORK OFFICE—Cooper, Hewlitt & Co., 17 Burling Slip.
CHICAGO OFFICE-—1114 Monadnock Bullding.

OFFICES :
Trusts and Guarantee Building

16 King St. West, Toronto, Can.

Cable Address: CLAPHER, TORONTO.
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Ontario’s

Mining
Lands..

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

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

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

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

The output of iron, copper and nickel in 19oo was much beyond
that of any previous year, and large developments in these industries
are now going on.

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

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

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

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

HONORABLE E. J. DAVIS,

Commissioner of Crown Lands,

to

or

THOS."W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.

0“00“00“0.000.0.“”0000““““

:”0.000.0.“00“0.“00“0‘“0000“0.0.0.0.000.0.0.0.0.0000
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PROVINCE

of QUEBEC

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

GREAT MINERAL TERRITORY

Open for investment in the Province of Quebec.

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

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

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

Mining concessions are divided into three classes : —

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

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

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

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

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

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

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

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

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

In default, can-

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

Licenses for mining are of two kinds : Private lands licenses where
the mining rights belong to the Crown, and public lands licenses.
These licenses are granted on payment of a fee of $5 and an annual
rental of $1 per acre.
but not for more ; is valid for one year, and is renewable on the same
terms as those on which it was originally granted. The Governor-in-
Council may at any time require the payment of the royalty in lieu

Each license is granted for 200 acres or less,

of fees for a mining license and the annual rental—such royalties,
unless otherwise determined by letters patent or other title from the
Crown, being fixed at a rate not to exceed three per cent. of the value
at the mine of the mineral extracted after deducting the cost of
mining it.

The fullest information will be cheerfully given on application to

THE HON. THE COMMISSIONER OF GOLONIZATION AND MINES,

PARLIAMENT BUILDINGS, QUEBEC, P. Q.
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'PROVINCE OF

SCOTIA.

NOVA
Leases for Mines of Gold, Silver, Goal, Iron, Gopper, Lead, Tin

—AND—

PRECIOUS STONES.

TITLES GIVEN DIREGT FROM THE GROWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

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

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

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

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

MINES OTHER THAN GOLD AND SILVER.

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

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

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

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 thg Province were the be:t
they had had experience of.

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

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

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,
HALIFAX, NOVA SCOTIA.



THE CANADIAN MINING REVIEW.

xxi

5-STAMP MILL

New and complete ; built by a well known maker.
Will be sold at a bargain. Apply

A. R. WILLIAMS & CO.,
Montreal.

—

Chemical and

Assay Apparatus

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HAMILTON-MERRITT PROSPECTOR’'S OUTFITS. . ...

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

OUR 1897 CATALOCUE ON APPLICATION

Jeyman, Sons & Qompany

380, 382, 384, and 386 ST. PAUL STREET,

A Paving GOMBINATION |

A Prospect Showing Free
Gold Values.

A Wide-awake Owner or
Superintendent.

A Steam Stamp

There are hundreds of prospects
which will pay for their own dev-
elopment into large and valuable
mines if equipped with a Stamp
Mill.  Gravity Stamps would be an expensive experiment. One or
more Steam Stamps can be installed, and give maximum results at
minimum expense. '

The AMERICAN STEAM STAMP
IS THE BEST, BECAUSE

It is not necessary to stop the operation of the Mill in order to
Change the number of strokes per minute.
Change the force of the blows.
“ Take-up ” on account of wear of shoe and die.

The last consideration is the most important. In other designs
of Steam Stamps fully one-third of capacity is lost owing to the blows
not being uniform on account of the wear of the shoes and dies and
to the necessity of stopping the mill to lower the cylinders. In the
American Steam Stamp the mortar is supported on heavy cast steel
wedges, so connected that a slight turn of a screw, while the mill is
running, will compensate for wear of shoes and dies.

AMERICAN ENGINEERING WORKS

MONTREAL.

204 Dearborn St.

CHICAGO, ILLS.

MINERS WANTED.

Good Machine Miners and general,
mine workmen, also one first-class
all-round timberman, for gold mine
Central Ontario. Good prices paid
for contract work, sinking, drifting,
and stoping. None but good men
wanted, and musicians will have the
preference. Apply

Canapiam MINING REVIEW.

Miners Wanted.

Fifty first-class Miners and Machine
Men.

Machine Men $2.10 per day.

Helpers $1.75 per day.
The Bruce Copper Mines,

Limited
BRUCE MINES, Ontario.

Valuable Nickel, Copper, Platimum Nines

Public Sale of Valuable Mineral Lands.

The following mineral lands, situate in the District
of Algoma, Province of Ontario, numely :

Acres

Lot 7, Con. 2, Denison Township, containing 290
Lot 1, Con. 4, ** ¢ o 263
Lot 2, Con. 4, B . o 31§
Lot 3, Con. 4, ** v ‘ 315
Lot 4. Con. ¢4, ** ¢ o 315
Lot 5, Con. 4, o “ “ 319
Lot 6, Con. 4, *¢ “ “ 318
Lot 12, Con. 3, Graham o o 274
Lot 12. Con. 4, “ ¢ “ 290
Total .. ol viier tiiie e taees 2,699

belonging to The Vermillion Mining Company of
Ontario, will be sold at publicauction, en bloe, at the
Auction Room of C. J. Townsend, Toronto, Ontario,
on the 14th day of May, 1901, at the hour of 12.00
o’clock noon, to the highest bidder. Terms of sale
10 per cent. cash, 15 per cent. in thirty days, 25 per
cent. in four months, 25 per cent. in nine months,
and 25 per cent. in eighteen months, the unpaid pur-

chase money to be secured by mortgages bearing in-
terest at five per cent. per annum. The Mortgage to
be settled in case of dispute by the Junior Registrar
of the High Court of Tustice, subject to Appeal to a
Judge of the High Court.

Possession not to be given until the first 257, of the
purchase money shall have been paid.

The purchaser may pay the whole of the purchase
money in cash if he desires.

Premises may at any time be inspected on behalf
of the intending purchasers, and samples of ore for the
purpose of assays taken away up to the limit of 500
pounds upon the production of the written permission
of Messrs. McCarthy, Osler, Hoskin & Creelman, or
of Messrs. Beatty, Blackstock, Nesbitt, Chadwick &
Riddell, both of Toronto, Ontario.

References may be had for particulars of samples
and analyses of ore to the Director of Mines, To-
ronto.

The said mineral lands are very valuable, being
rich in copper, nickel and platinum.

The Vermillion Mining Gompany of Ontario,

Per H. P. McINTOSH, Secretary,
Perry-Payne Building, Cleveland, Ohio.
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John E. Hardman,S.B.

CONSULTING
MINING ENGINEER,

Montreal, Que.

Room 2,
Windsor Hotel.

20 Years' Experience in the Mining and Reduo-
tion of Gold, Silver, Lead and Copper.

13 Years as a Specialist in Gold Mining and
Milling,

JOHN B. HOBSON,

CONSULTING MINING ENGINEER,
Manager Con. Cariboo Hyd. Mining Co. Ltd.
BULLION, BRITISH COLUMBIA.

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

Telegraphic and Cable Address:
‘“ HOBSON,”” ASHCROFT, B.C.

J. B. TYRRELL

Late of the Geological Survey of Canada.

Consulting Engineer to the Yukon Coldfields Ltd., London.

MINING ENGINEER
DAWSON, YUKON

Telegraphic Address—Tyrrell, Dawson.
Code used—Bedford McNeil’s.

MONTREAL TESTING LABORATORY.

MiLToN L. HErsEy, M.A.Sc. ovein

CONSULTING CHEMIST OF THE
CANADIAN PaciFic RaiLway ComPaNy.

146 ST. JAMES ST., MONTREAL.

ASSAYS-ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—T cent per 4 ozs.; limit 24 ozs.
INSTRUCTION IN ASSAYING, Etc., to Prospectors

and others.

MINERAL PROPERTIES EXAMINED.

J. BURLEY SMITH

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

Undertakes the Prospecting of
Mines and Mineral Lunds . . ,

Diamond Drill Borings made by contract for all minerals (earthy
and metalliferous), Artesian Wells and Oil Springs, also Deep
Soundings for Harbors, Rivers, Canals, T'unnels and Bridge
Foundations.

Quarry Sites and Clay Fields tested.}

Plans and Nections made showing result of Borings—Gold Drifts
tesied 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.

F. HILLE,

MINING ENGINEERERR

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,

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.

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.
Mining Engineer and Metallurgist
Will report on Mines and Mineral Properties.

ADDRESS: »
15 TORONTO ST., TORONTO, ONT.

FRANK C. LORING

MINING ENGINEER

No. 45 Broadway New York

Office, Room 83.

JOHN ASHWORTH

Consulting
Mining Engineer
OF THE FIRM OF

ASHWORTH & MORRIS

Civil and Mining Surveyors and
Engineers. Valuers.

8—KING STREET—8
Manchester, England.

d. H. Chewett, B.A.Sc.

(Honor Graduate in Applied Science, Toronto University)

Assoo. Mem. Oan. Soc. C.E.

Mining Engineer

Consultation. Reports. Development.

87 YORK ST., ROSSIN BLOCK, TORONTO.

HOWARD WEST

(Associate of Royal School of Min=s, 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.

Francis H. Mason, F.C.S.
William B. Askwith, B.Sc.

MaSON & ASKWITH

Mining and Metallurgical Engineers,
Assayers, Etc.

Report upon, and undertake the management
of Nova Scotia Mines. Gold ores and concen-
trates tested by

AMALGAMATION,
CHLORINATION,
and CYANIDE.

Metallurgical Processes investigated and Plants

designed. Mines surveyed and Plans kept
up to date.

Queen Buildings HALIFAX, N.S.

E. E. BURLINGAME & CO.,
ASSAY OFFICE o SRS 8RS Sy

Hstablished in Colorado,1866. Samples by mailor
express willreceive promptand carefulattention

Gold & Silver Bullion <efiged-Meited and Assayed
concen"aﬁon Tests_loo 1bs. or car load lots.

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

A. H. HOLDICH

REVELSTOKE, B.C.

ANALYTICAL CGHEMIST 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.

DIVIDEND PAYING

ALL REPRESENTATIONS GUARANTEED.

J. M. HARRIS, SANDON.

JOHN MeAREE, 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.
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HENRY BATH & SON,
London, Liverpool and Swansea,
BROKERS.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.

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.

0,0,0,0,0,00,0,0,0,0,0,0,0,0,0,0,0,C00.0,0,000,

MICA ‘

BUYERS
EUGENE MUNSELL & Co.

218 WATER STREET
NEW YORK.

0,0,0,0,0,0.0,00,0,0,0,0,0,0,0,0,0,0,0

Canadian_BranchZ §
332 WeLLINGTON ST, OTTAWA, ONT,
O
ZINC MATTE
LEAD DROSS
COPPER DUST
Etc. Etc.

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 and 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 ™g533ptarna.
SHEETS HooPS  WIRE. NAILS.

BOLTS AND NUTS.

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

WINDOW AND PLATE GLASS.

8Bole 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.

Sole Agents for from Messra. AUGUSTE
the sale 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
firlng and 8180 when a loaded cartridge 1s in the
chamber. Thisaction can be easily removed without
the ald of a tool, giving greater facllity to clean the
barrel, etc. than in the ordinary Martini-Henry rifles

LICENSES TO PROSPECT

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

The Canada Company

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

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

OLDEST EXPERTS IN
Molybdenite,
Scheelite,
Wolframite,

G

NS

0 Chrome Ore
9

Talc “.,(4 Nickel Ore,
Mic N\ <@ Cobalt Ore,
Barytes, \‘74, Cerium, and
Graphite, 4 <¢ all Ores
Blende, N €, 2 and
Corundum, Minerals
Fluorspar,
Feldspar.

S . “©
LARCEST BUYERS.  BEST FICURES. S
ADVANCES ON SHIPMENTS.
CORRESPONOENCE SOLITITED, o

Cantes—Blackwell, Liverpool, ABC Code, Moreing
& 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 0.

12 Wade Building

CLEVELAND, OHI0, U.S.A.

Cable Address : “CUNICKLE.”

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

OrRrForD 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.
Speclalty made of Silver-bearing Ores and Mattes—
Copper Ingots, Wire Bars and Cakes—Ferro-Nicke)
and Ferro-Nickel Oxldes for use in preparing Nickel

Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.

99 JOHN ST., NEW YORK.

Sample and Assay

Independent Ore
Sampling Works

at the Port of

New York. Only
two such on the
Atlantic seaboard

Ores and Metals.

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

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

GROUND MICA

Various brands, for makers of

Malleable Castings, for Furnace Lin-
ing and Annealing, for Mica Lubri-
cants, for Fire-proof Paint and roof-

ing mixtures, for paper makers, etc.

MANUFACTURED BY

The Ontario Mica Works

6 and 8 PRINCESS ST.

KINGSTON, ONT.

TRIED and TRUE

Talismanic

BELT CLINCH for Leather Belting
RUBBER FACING Rubber Belting
ROPE PRESERVER Drives

What We're On We'll Cling To.

JOHN W. BOWDEN & CO.

71 Adelaide $t. E.

AGENTS FOR

Tandem Anti-Friction Metals
Keystone Brand Lubricants

TORONTO, ONT.



Stamp Mill Supplles carried in stock, in standard
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: T |L “i|M. BEATTY & SONS,
P lq“{ﬁ%m s A M P M Ls Welland, Ontario.
% 'y’il"” AN0o CONCENTRATING MACHINERY *
:i!: IIIIlllllllglllﬂP* ¥
3 WE contract for the equipment of Complete %
> Mining Plants, including Power ‘Machinery.
E

sizes, and of best material and workmanshlp

/17777
iz

) 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. [ would suggest that you
““hold fast to them without change of any kind.”

Write us, if you are in the market tor a new
mill, if you wish to enlarge your present plant, or

to suit your location, or fill your smallest order.

THE JENCKES MACHINE CO.

27 LANSDOWNE STREET
SHERBROOKE Que.

oooooooooo

% Information
. and Prices
: on Request.

Branch Offices
in the
Principal Cities.

ooooooooooooooooo

if you need supplies, or duplicate parts of any ¥
kind. We can design and build a complete plant +

2.3
£ 20¢ 20¢ 2 20 2 e 23

3 3.
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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.

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

WIRE ROPE AT MARKET PRICES.

AGENTS :

E. LEONARD & SONS

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

‘BGREENINGWIRECO*

‘ (LIMITED)
WIRE MANUFACTURERS

4 & METAL PERFORATORS

HAMILT ON

Wire Screens

FOR EVERY CLASS

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

MINERS’ REQUIREMENTS.

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

Catalogues, Plans and Specifications
furnished on request.

THE NORTHEY GO,

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

Limited, Toronto, Ot



R R

19th YEAR OF PUBLICATION.

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

Published Monthly.

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

Socrotary, Canadian Mining Institute, cte,

Slutor Building, 0 ;
OFFICES { Wi n?lrsorull::ltgl‘.;'.\l At

VOL. XX., No. 3.

MARCH, 1go1.
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British Aid in Developing Canadian Mines.

An interesting discussion concerning the capitalization of Cana-
dian mining companies, with special reference to the custom of selling
stock below 1ts face value, took place at the March meetings of the
Canadian Miing Institute in Montreal. The point was made that
this practice rendered the sale of Canadian mining shares in the Lon-
don market a difficult matter, inducing a prejudice against them. The
Enghsh law requires that company shares shall be fully paid up, and
of course 1t 15 easy to see that Briush investors, unused to Canadian
methods, might not readily comprehend the true significance of the
wide difference between the market value and the face value of such
stocks, Though not directly so stated, the implication in the criticisms
made was that the Canadian system favored a specnlative tendency,
mimical to the conduct of mining operations on a sound business basis.
If such opinions as these are held in England it is time that the errorin
the conception should be explained. In the first place it makes little
difference to the purchaser of a share what sum may have been paid
for 1t in the beginnmg. Its value is, or should be, determined by its
earning power. If the mine is one that promises large returns, the
future productivity is sure to be anticipated, causing arise in the value
of the stock. 1f the mine offers no such speculative feature, but is
well proven and recognized as a steady producer of ores of even
grade, the price of shares will seek a fixed level, fluctuating chiefly
with the condition of the money market.

(n the other hand, the custom of issuing stock below par, sanc-
tioned by Canadian law, finds 1ts justification in the pioneer conditions
of the country. The burden of proving the resources of a new
country rests primarily upon its own people. In such a country the
bulk of the capital 1s remuneratively employed, and usually is insuffi-
cient for the enterprises in hand. It would be difficult to obtain support
for new ventures unless inducements were held out to investors of smail
means. Inthis way funds may be obtained from a large number of small
mdividuals, when it might be wholly impossible to secure them from a
few only. It must be understood that these special inducements are
extended only when the mine 15 still in the development stage, while
the chances of success are still largely problematical. Under the cir-
cumstances a system of this kind is not only warrantable, but practic-
ally necessary, if the available resources of the country are not to lie
dormant. Ve cannpt expect foreign capitalists to come in and do
this pioneer work. It is onc of the prerogatives of pioneers to take
chances in a small way for the sake of possible rewards of large size.
This is one of the ways in which large fortunes are quickly amassed in

a new country, and we cannot see wherein the method is objectionable.
If the London investor wishes to share in these advantages he is
at liberty to do so. We are aware that many so-called development
companies organized abroad have ventured into this attractive field,
and usually with disastrous results, That these should fail when those
native to the soil so often succeed would seem to argue some peculiar
meric iu the pioneer which the old world investor does not possess.
~ The advantages of fully paid up capital may be on the side of
the foreigner, but he is not as well able to conduct enterprises unaided
in a new country. He puts his confidence in engineers and managing
directors who lack the experience needed to operate cheaply under the
conditions found in Canada. His scheme from first to last is con-
ducted generzlly on too magnificent and costly a basis. We insist
that the poor native knows best how to exploit his resources, and
could show lis friends from over-seas many novel and inexpensive
short cuts to success. But he needs capital, nevertheless, and acces-
sions from London, applied in the right way, would be productive of
good results to both. 1f some of the large British development
companies were to pursue the policy of co-operating with local develop-
ment companies, important mutual benefits would be conferred.
Local capitalists would thus find the aid which they need to develop
promising properties, and the metropolitan companies could operate
over a larger field with the same amount of capital which, concentrated
at a few points only, would increase their chance of loss and limit their
possibilities of bringing out many good enterprises. In some such
way as this all the difficulties in the case should be removed. The
local development compauy would stand for what it was and nothing
more, uatil the parent or auxiliary corporation was justified in organ-
izing a full fledged mining company in the home market, to take over
the enterprise, where the capitalization could be carried out in accord-
ance with the methods there in vogue. e recommend this plan to
our friends across the water as one in which they may profitably use
their capital, and assist in promoting the prosperity of Canadian min-
ing. At the same time they may share in the advantages of the
pioneer with comparatively little risk. We firmly believe it would
improve the prestige of Canadian mines if the initial stages were under
controi of development companies, making no pretense to stand as
yet upon a productive footing, organizing a mining company only
when the property had fully passed the doubtful period, when it might
be regarded as a truly sound business venture,

The annual general mectings of The Mining Society of Nova
Scotia will be held in Halifax on 10th proximo.
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Exportation of Natural Gas.

It is reported that the Ontario government contemplates inter-
ference in the matter of exportation of natural gas from Essex county
to Detroit. The Ortario government, by virtue of its rights over the
Iand and water through which the pipes are laid which conduct the
gas across the Detroit river, proposes to cance! the lease to the
Interior Construction Co., the present owner of the pipe line. The
case, however, seems to offer some difficulties. ‘The original Ontario
Natural Gas and Qil Co., acting within its legal powers, entered into
a contract with the Interior Construction Co. to furnish it with gas for
export while the field continued a producer, and on the strength of
this the pipes were laid, and the Detroit Gas Co. made the necessary
provision for supplying its customers. Under these circumstances it
would apparently work an unwarrantable hardship upon these cor-
porations to infringe upon their enjoyment of rights which they acquired
in good faith,and in a legal manner, In prirciple we think any inter-
ference by government in the exportation of the natural products of a
country is unwise, and apt to be productive of more evil than good,
‘There is something to be said, however, in favor of the position taken
by the Ontario government. The contract with the Interior Con-
struction Co. does not give it any exclusive privileges against the
consumers on the Canadian side of the line, and it appears that gas is
being sold in Detroit very largely to manufacturers for steam raising
purposes, while at the same time the supply is so limited that Canadian
manufacturers formerly using the gas have been obliged to abandon it.
This is manifestly unfair. Consumers on both sides of the line should
at least be placed on the same footing. The employment of gas for
manufacturing is certainly improvident in view of a declining yield
from the wells, It should be limited to the use of household con-
sumers as is done in the case of the Welland county field.

A Free Welland Canal.

The tolls from the Welland Canal for 1goo amounted to only
$100,000, a fact which was pointed out with some trenchant remarks
on the inexpediency of burdening and obstructing commerce for so
small return, by Mr. H. A. Calvin, M.P. in the recent debate in the
House of Commons at Ottawa on the proposals of the ministers of
Public Works and Marine and Fisheries, regarding aids to transport-.
ation. The discussion chiefly turned upon the effect which the
abolition of tolls would have on the grain trade, and was coupled with
the consideration of deepening the Welland canal so as to makeit a
link in the chain of 1ake navigation instead of a part of the river and
canal system.

This is all important enough, and in itself should stimulate the
government to take measures that will realize to the full the oppor-
tunities for attracting a larger commerce into the lower lake, which is
now cut off from any extensive participation in the lake-borne traffic.
But Mr. Calvin might have gone farther, and have strengthened his
argument by pointing out how the removal of tolls would facilitate the
growth of manufacturing by admitting cheaper fuel to the large and
populous belt tributary to Lake Ontario. At present coal passing the
Welland canal—if any should offer~—must pay 20 cents per ton for
the privilege, with an additional 5 cents per ton on the tonnage rating
of the vessel. This amounts virtually to an embargo, and forces the
Lake Ontario ports to depend entirely upon coal brought from the
Reynoldsville district to Charlotte. The result is that a larger price
is demanded for this coal than for similar or better coal from western
Pennsylvania, West Virginia, or Ohio, laid down at Ashtabula, Cleve-

land, and Sandusky. If these latter coals attempt to compete with
the Reynoldsville product on Lake Ontario they can be driven out of
the field by a lowering of the price, having this margin of tolls as a
protection against close competition. The lower lake cities are thus
left at the mercy of the vendors of Reynoldsville coal and coke, which
means that industry is so far impeded. There is nothing more vital
to the commercial life of any people than its motive power, and one
of the chief concerns of the government should be to do all in its
power to admit of this being obtained at the lowest possible cost.
The difterence between the condition of the Ontario ports and those
on the upper lakes is seen from the fact that slack coal at Windsor
and Sarnia can be bought at prices ranging from $1 9o to $2.00 per
ton, while on Lake Ontario it cannot be had for less than $2.65. At
least 75 cents per ton could be saved to Lake Ontario consumers if
free competition were possible.

In the same connection it may be pointed out that the tariff on
coal works a wholly unjustifiable disability upon all classes of industry
in which steam generation is essential, For the sake of protecting the
coal fields in the extreme eastern and western portions of the country
—a protection or prohibition by the way which is not effective—a
duty s levied upon slack of 20 per cent. ad valorem, or not to exceed
13 cents per ton of 2,000 lbs,, and upon bituminous coal of all other
grades of 53 cents per short ton, so that the great bulk of the popula-
tion of the country is taxed on this prime necessary of progress in a
vain effort to keep coal at home which they could not obtain within
reasonable limits of cost, owing to transportation difficulties, even if it
did remain. If the object of the tariff is, as it appears to be in part,
to force a more unrestricted market in the United States, the injustice
is all the greater, since the country as a whole js burdened for the
prospective advantage of a few mine owners, who seem to flourish in
spite of the American tariff. ‘The metallurgical industry, so far as it
depends upon coke, is less hampered, since this product is on the free
list, but still there stand the Welland Canal tolls, giving the Reyiiolds-
ville ovens the monopoly of the Lake Ontario field, or forcing the
purchasers of Connellsville and West Virginia cokes to pay more than
they should for it, rendering their efforts to compete in the iron trade
just so much the more difficult,

These taxes on fuel are wholly irrational, and the sooner this

article is rendered as free as may be, the better will it be for the
prosperity of Canada.

Mining Progress in B.C.

From the returns of the mineral production of the Province of
British Columbia for the year 1goo, submitted to the local Legislature
by the Provincial Minister of Mines, it is gathered that there was
during the year an increase in the value of the output of the lode
mines of the Province of $3,310,428 and a decrease in that of placer
gold of $66,176, leaving a net increase in metallic minerals for the
year of $3,244,252. There was also an increase of $1,013,238 in the
value of coal and coke. No returns are yet available of the value of
other non-metallic minerals so these cannot now be taken into account.
The foregoing figures, though, exhibit practically last year's net in-
crease, Which was $4,257,490., as shown in detail in following table :

1898. 18g9. Increase. Decrease.

Placer gold.....$1,343,900 81,278,714 § 603,494  $66,176
Lode gold...... 2,857,573 3,461,067 531,391
Silver.....ovnen 1,663,708 2,205,097 531,201
Copper......... 1,352.453 1,615,289 263.836
Tead........... §78,870 2,690,577 1,811,707
Coal, Coke..... 4,053,651 5,066,899 1,013,238

Total...... $12,150,155 $16,407,645 £4,323,666  $66,176

- e -

.
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The Late Dr. Dawson.

It is our melancholy duty to record this month the sudden and
untimely demise of the distinguished Director of our Geological Sur-
vey, Dr. George M. Dawson, C.M.G., who expired after a very brief
illness at his apartments in the Victoria Chambers, Ottawa, on
Saturday, 2nd inst. Dr. Dawson, it may be said, was in his ofilce on
‘Thursday, when he supplied the editor of the REview with some
valuable commercial data on the subject of Mica, and he dined at his
club in the evening. On
Friday he was confined to
his room with what was
regarded as a mild attack

country in the vicinity of the boundary line between Canada and the
United States from the Lake of the Woods to the Rucky Mountains,
The information thus gathered was, at the end of the Commission’s
work in 1873, published in the form of a report entitled * Geology
and Resources of the Forty-ninth Parallel,” and this amongst other
things gave the first detailed account of the Souris coal fields, though
some of the sections along the Souris bed had previously been visited
by Dr., afterwards Sir, James Hector. The economic results of this
were important, as setting at rest the question of a fuel supply for the
prairie country. In July
of the same year began
his connection with the
Geological Survey, with

of bronchitis, which, how-
ever, assumed an acute
form on Saturday after-

noon, and the ecminent
Canadian geologist and
scientist  passed  away

shortly after six o'clock.
Only an hour before, an
old time British Columbia
fricnd, Mr. John B. Hob-
son, M.E., of the Con,
Cariboo  Hydraulic, in
company with the editor
of the REvVIEW, had called
at the Chambers to con-
sult the Doctor about a
shipment of gold to the
Glasgow exhibition, but
while unable to see him,
no-one then anticipated
that his end was so near.

The death of Dr. Daw-
Dawson is a national loss,
and is deplored by none
more sincerely than the
mining profession in
Canada, for whom he has
rendered incalculable ser-
vice.

George Mercer Dawson
was born in Pictoy, Nova
Scotia. on August 1st,
1849, and at the time of
his death was the eldest
surviving son of the late
Sir William Dawson, ex-
Principal of McGill Uni-
versity, Montreal, whose eminence as a geologist and an educationalist
will always be remembered in Canada. His technical education
began at McGill College and was completed at the Royal School of
Mines, at each of which he obtained his degree. At the latter he
held the Duke of Cornwall’sscholarship, given by the Prince of Wales;
he also took the Edward Forbes medal in palicontology, and the
Murchison medalin geology.

The first work of any importance in which he was engaged was
in 1873, when in the capacity of geologist and naturalist to Her
Majesty’s North American Boundary Commission he investigated the

which he has ever since
been identified. His first
important trip in his new
appointment was to British
Columbia, until
1879, he was engaged in
theexploration and geolog-
ical survey of the Province.
‘This has been the scene of
his labors ever since, with
very little exception, and
the knowledge obtained of
the geological structure,
and the geological map-

where,

ping of British Columbia,
so far as it has gone, is
almost entirely due to the
Dr.
From that time

energetic work of
Dawson.
until 1882, he continued
his labours in that Province
and the North-west Terri-
tories. In the latter year
he went to Europe, where
he travelled extensively,
visiting mines, metallurg-
ical works, museums, etc.
His most ardous journey
after his return was with
the Yukon expedition, of
which he was selected by
the late Hon. Thos. White
to take charge; a very
complete report of which
has been published by the
Geological Survey. The
route he chose for himself, although of a most difficult nature, was
taken as that most likely to afford the most information regarding the
geology of the vast and viitually unknown tract of country he was
about to explore. His journey was 1,300 miles in length from the
mouth of the Stikeen River, by way of the Dease, Upper Liard, Pelly,
and Lewis Rivers back to the coast. Nearly the whole distance was
traversed by following the rivers; some of these had in former years
been used by the Hudson’s Bay Company, but they had long been
abandoned as a trade route, and were at the time of his expedition
almost unknown geographically. The difficulties encountered were
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very great—Dboats had to be built at several points, and one portage
of fifty miles was made through the woods in crossing from the
drainage basin of the Liard to that of the Yukon—but all were sur-
wounted and the expedition successfully accomplished its work.

Details of Dr. Dawson's travels throughout British Columbia and
the North-west will be found in the reports of the Geological Survey.
He is the author of fifteen separate reports, of which the following
may be referred to as of most importance: “On the Queen Charlotte
Islands,” including as an appendix a monograph on the Haida Indians
(1878); *“ On an Exploration from Port Simpson, on the Pacific
Coast, to Edmonton, on the Saskatchewan,” 1879 ; “ On the Region
in the vicinity of the Bow and Belly Rivers,” 1882-4; * On the
Physical and Geological Features of part of the Rocky Mountains,”
1885; *“ Notes to accompany a Geological Map of the Northern
portion of the Dominion of Canada,” 1886 ; author (with Dr. Selwyn)
of «Descriptive Sketch of the Physical Geography and Geology of
Canada,” 1884 ; author (with Dr \W. F. Tolmie) of * Comparative
Vocabularies of the Indian tribes of British Columbia, with an
Ethnological Map,” 1884. Perhaps one of his most valuable publica-
tions, from a mining standpoint, was his exhaustive “Report on
mineral wealth of British Columbia,” published in 1887, It is un-
necessary to particularize the numerous and valuable original scientific
papers on the geological, geographical, and ethnological observations
made in the course of his explorations and countributed to various
scientific journals; their value is well knowp and fully appreciated.

One of the most important of his public services was in connec-
tion with the Behring Sea arbitration. As one of the British Com-
missioners he spent the summer of 1892 in the Behring Se: region for
the purpose of inquiring into the conditions and facts of seal life. The
report of the Commissioners constituted the report of Her Majesty’s
Government on this branch of the subject, an! was of great service.
For his services on this occasion he received the thanks of His
Excellency, the Governor.General in Council, and the C.M.G. from
Her late Majesty.

He received the degree of LL.D. from Queen’s University in
1890, and from McGill University in 1891. In the same year he
was awarded the Bigsby gold medal by the London Geologiz:
Society for his services to the science of geology, and he was elected
a Fellow of the Royal Society. In 1893 he was elected President ~¢
the Royal Society of Canada; in 1894 he was elected a corresponding
member of the Zoological Society of London ; in 1895 a Fellow of
the American Association for the Advance of Science; in 1896 he
was appointed by the Council of the British Association, President of
the Geological Section for the Toronto meeting of the Association ;
and in 1897 he was awarded the yearly gold medal of the Royal
Geographical Society for his work as a whole.

During 1898 and 18gg he officiated as a Vice-President of the
Canadian Mining Institute, an organization in which he took the
liveliest interest, and whose annual meetings he regularly attended.

Dr. Dawson was appointed Director of the Survey in 18gs, on
the resignation of Dr. Selwyn.

Perhaps we cannot do better than complete this bald outline of
a distinguished career than by quoting from the sketch of his life, con-
tributed by Mr. R. W. Shannon, in the Commonwealth :

«In private life Dr. Dawson was the most genial and charming
of men. A careless nurse let him fall in childhood, and the fall broke
his back. Keenly sensitive as he was by nature, he felt the deformity
deeply and abstained from going into that society which his mental
gifts and graces well fitted him to adorn. Notwithstanding that he
was bereft of the fair proportions of noble manhood, and was, like
the royal hunchback, sent into this breathing world but half made up,

he displayed great vitality in early life, and often astonished the com-
panions of his exploring expeditions by the vigour and endurance he
showed in walking and riding. But the malformation of his chest
prevented proper expansion of the lungs, and this fact, coupled with
a ‘more sedentary life, gradually impaired his active powers and
rendered him liable to a dangerous onset of pulmonary or bronchial
trouble. The end came in that way after years of suffering.

“ Yet physical weakness and disease never depressed his bright
spirits.  His constant cheerfulness was a source of surprise to all who
knew him, more especially to those who reflected upon the fortitude
required to bear his bodily infirmities with patience. In conversation
he was witty and humorous to a degree, while at the club, or at a
public dinner, his sallies were wont to keep the table in aroar. A
quick wise smile lit up his countenance when indulging in good-
natured badinage, of which he was very'fond; and when talking
upon serious subjects his eye flashed with the intelligence which made
his most trivial discourse iuminous. Rare and beautiful spirit, we
shall not soon look upon your like!”

COAL MINING AND TRADE.

Undoubtedly the feature of the moment in the coal trade is the
unprecedented activity in the Maritime Provinces, and the conse-
quent stimulus to development work bsth in Nova Scotia and New
Brunswick, The most sanguine person could never have anticipated
such a rush for coal areas as is to be seen in Cape Breton, where
every available section has been take: up, and holders who a few
years ago were hawking their areas av $12,000 a square mile, are now
sitting tight at $20,000 to $25,000. This may not be an unmixed
evil, as it will have a tendency to check development and keep pro-
duction within reasonable limits. It is a great mistake to assume
that there is a market for all the coal that can be produced in
Eastern Canada. The abnormal demand of last year is no criterion
by which to judge of an average demand. Coal was scarce and dear
all the world over, but that condition is already passing, and in
England 2nd the States prices are rapidly finding their normal level.
In Canada, owing to the small margin hitherto existing between
supply and consumption, and to the starting of the Dominion
Iron and Steel Co., prices are being still maintained, and mines
are being double.shifted to meet the requirements of the trade,
but this will not Iast longer than it takes the new enterprises to
get their coal on the market. If, as is predicted, the Port Hood
Coal Co., the Inverness and Richmond Coal’ Co.. and the
Gowrie and Blockhouse Co., ship between them =250.000 tons
during the present year, and the new mines of the Dominion
Coal Co. produce 400,000, it is certain that an equilibrium will be
established between supply and demand, with the inevitable result
that prices will fall to about $2.00 f.0.b., which is the average for
many years past. These remarks are not intended to discourage
legitimate enterprise, but to suggest considerations which should
weigh with every intending investor in coal mining, and so prevent in
Canada what has been the curse of other countries—over-production,
with the consequence of unreasoning competition and loss of capital.

The only outlet for an annual production of coal in Nova Scotia
in excess of say 4,000,000 tons is the export trade. This does not
refer to the U.S., where with the exception of the New England Gas
and Coke Co., which hasa long-term contract with the D.C. Company,
the market will be merely nominal as long as a tariff is maintained, but
the possibilities of a profitable trade with the West Indies, South
America, and Europe. There has been no necessity for the D.C. Co.
to seck a foreign market yet. And with the demand from the steel
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works and the gas company it is not likely that they will have a
surplus for exportation during the next five years, Unless, however,
we are very much mistaken, some of the newer concerns will be driven
to seek foreign markets, and if so we may find a solution of this
question sooner than seemed likely a year ago. We have always
maintained that with special facilities for transportation Cape Breton
coal can be laid down in British ports, at a net cost of $3 a ton,
which is 5o cents below the minimum price on the Thames, and $1.50
below the average price for twenty years. This does not take into
account the West Indian and South American market for briquettes,
of which over 21,000 tons were shipped for those points from
Cardiff, Newport, and Swansea in January. Now that coking ona
large scale is being carried on at Sydney it would pay well to manu-
facture briquettes near the coke ovens, where tar is produced, and a
and a percentage of coke-dust, which conduces to firmness, is at hand.

Our friends in the Maritime Provinces are ‘kicking” becanse
the Government has purchased 100,000 tons of coal from the U.S.
for the Intercolonial Railway. Surely this is a little unreasonable, in
view of the fact that mines are working double shift to supply arrears
of orders and coal is realising at least $1 a ton more than the Govern-
ment would pay. The fact is that such a boom in coal as we have
recently had upsets all calculations, and no-one was ready for it.
Judging, however, from the feverish activity which now prevails,
there will be little liklihood of a repetition.

Apropos of the development in Cape Breton, it is interesting to
note the resuscitation of an old friend at Caribou Cove, adjoining the
once notorious Terminal city. We wish the new-comers better luck,
at the same time we are sceptical as to the existence of sufficient
workable coal to warrant any large outlay.

On the opposite side of the Straits, a new combination, rejoicing
in the title of the North American Coal Co.. is to exploit areas in
Richmond County. They have the usual nominal capital of
$1,000,000 ; we shall be glad to hear that it is all subscribed-and
that they mean business, There are some favourable outcrops near
by, and as the shipping facilities are superior to those possessed by
any other property on the island, there is no reason why, with com-
petent management, they should not establish 2 good inine.

Evidently the Port Hood Coal Co. expect to do business this
season, as they have made a contract with the I.C.R. for 20,000

This is their first transaction, and a very promising one.

The coal outcrops at Chimney Corner reported on many years
ago by Mr. John Rutherford are receiving attention and efforts are
being made to get a railway connection. Areas are held at a
ridiculously high figure and it is evident that the holders think they
have a bonanza. Investors would do well to wait a bit and see how
the Port Hood and Inverness ventures turn out. The extent and
condition of the seams at Chimmey Corner are not matters of
certainty.

There has been an unexpected delay in commencing to bore on
the McVey areas_owing to the machinery not having arrived We
are looking for interesting developments on these areas and shall be
greatly surprised if even the most sceptical do not have their eyes
opened. It is not a little singular that the persons who bave always
been the most pessimistic in regard to the prospect of finding a good
seam of coal here should be most prominently identified with the
prospective purchasers. Perhaps, however, it is another case of “’tis
nought saith the buyer.” Judging from the splendid Core—10 inches
in dia., which Mr. James Lewis exhibited at the recent meeting of the
Canadian Mining Institute, the Calyx drill is far ahead of any instru-
ment yet invented for boring and is not liable to break down through
a similar mishap to that which put an end to boring in these areas in
18906.

tons,

CORRESPONDENCE.

A Rainy Rlver Fake.

70 the Editor .

Sir—Will you allow me to take np a portion of your valuable
space to warn your readers against the most dangerous scheme that
has yet been flsated on a Rainy River property. The prospectus is a
mass of misrepresentation, in which my name appears as mining
superintendent, with quotations from a report which I have not made
on a property that I have never seen,

‘The company is capitalized at $25,000,000, and owns as its total
assets two undeveloped properties, and a hole in the ground once
owned by the Boulder Company. The company make the statement
that they have enough ore in sight “on the Boulder property than we
will be able to mine in the next five hundred years.” They are selling
stock for the alleged purpose of putting up a go-stamp mill, and
promise immediate dividends as soon as this mill starts, and prophesy
that the stock (now selling at 4¢. to 5c.) will at once go up to par,
Another quotation from this prospectus—¢ This mill will be only a
starter. We have enough ore in sight to keep 1000 stamps busy con-
tinuously for the next hundred years.” The facts are these :—There
is a shaft on the Boulder 300 feet deep, with short levels at the 200
foot level. No payable ore has been struck. Another shaft, said to
be 75 feet deep, shows a little ore. Other shallow pits have also
shown streaks and stringers of good ore. There is practically no ore
on the location as far as known, although it is possible that further
development may open up payable ore-bodies.

+ We think that we have a district on the Lake of the Woods that
will become one of the greatest gold producers of the world, but we
need capital, and plenty of it, as it has become manifest to everyone
that it is not a “poor man’s country,” and * grass-root propositions”
are few and far between. How can we expect to get the capital
necessary to develop our mines when such “wild cats” as the Ash
Rapids Co are absorbing the capital which otherwise would go to
nourish some legitimate mining enterprise ? Trusting you will pardon

me for writing at such length,
CHARLES BRENT.

Detroit, Mich., 21st March.

Treatment of Auriferous Mispickel Ores.

By P. KIRKEGAARD, Deloro, Ont.
[Paper read before the March mecting of the Canadian Miming Institute.]

INTRODUCTION.

The ores of the Deloro Mine consist generally of quariz more or
less heavily impregnated with arseno pyrite, * mispickel,” with occas-
ional copper pyrite and frequently a large percentage of iron sulphide.

These ores are worked for their gold and arsenic contents.

Above description applies to the Gatling or main lode, and also
the Tuttle lode.

Other veins are being worked, which are quite different in com-
position, in that they contain large percentage of both oxide and
hematite of iron, and in one case a great deal of graphite, and these
latter ores require different treatment from the former 1o get best
results.

This paper is only intended to cover the treatment of the mis-
pickel ores.

These ores are mined in the usual manner. Where possible, the
shafts are sunk to follow the lode on the incline and levels are driven
north and south.
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The strike is nearly north and south, and the dip varies from 45°
to 63° to'the horizontal, _

The lode is irregular, varying in size from 4 to g feet, * the aver-
age,” to 25 feet in places.

Therc are no defined walls; as a rule the quartz is merging into
the wall rock, which is in some places taicose schist—in others diorite,
the latter being the country rock.

The Gatling lode isnow being worked to 4th level, being a depth
of 30 feet on the lode, and sinking a further 100 fcet is now being
done, to open a gth level,

HoisTING AND SORTING.

The ore is hoisted to the shaft house in skips, dumped over a
grizzley, the fines going direct to storage bins and the coarse carefully
culled.

As a rule the white quartz carries little value,~—hence this and all
country rock is returned through a chute to the mine, where it servesa
uscful purpose as filling in the stopes,

TRANSPORTATION.

All milling ore is pas.ed to storage bins; from here it is filled into
cars and trausported to mill, over an inclined three rail tramway, 800
feet long.
CRUSHING.
Arriving at mill the ore is again dumped over a grizzicy, fines
going to bins, of which there are two, and the coarse to the rock
breakers; the latter being set to crush to one inch ring. The feeders

are the usual Challenge pattern, two ordinary in wood frame and two -

suspended.

The stamps, of which there are twenty, weigh 850 pounds each
when newly shod

Ten stamps were erected in 1898; the other ten have been added
recently.

The old ten stamps drop 100 times per minute and are given 7
to 8” drop; the discharge is from 6 to 8",

After running a mill two years on any ore, improvements natural-
ly suggest themselves, so in this case, when the last ten stamps were
added, they were set to drop 110 times a minute with 6" to 4” drop,
and corresponding discharge. This has proved to be a move in the
right direction, and has increased the efficiency above thc old ten
stamps; these latter will be set to the same speed shortly.

WATER FEED To THE MORTARS.

The water feed as described by Mr. Bernard MacDonald, before
the Canadian Mining Institute, has been introduced, and this, at least
for these ores, is an advantage.

Mr. MacDonald’s description of this method of feeding water to
stamps has been followed in all the main features,—the only real
deviation therefrom being that the inlet is raised 3” higher than he
describes,

The writer is aware that this method of water feed has been
criticised severely by some very able contemporaries, yet in the face
of this he does not hesitate in stating that for an ore similar to the one
in question it has much to recommend it, nor can he see any reason
why it should not give continued satisfaction, and even less trouble
than the old method of feeding the water above the stamps, Mr.
MacDonald deserves the thanks of the fraternity for having so ably
and fully described this stamp battery water feed.

SCREENS.

The screens used are 4o inch burslot. These are watched closely
as soon as they begin to open other screens are put on, and those
taken off are closed with a little hammer specially made for this pur-

pose, and in this way the same screen will do five to six turns of two and
three days each, giving a fairly uniform product, well suited for
leaching. Crushing through 40 mesh has been found to give best
results; taking a sample of the battery pulp, nearly all’ the mineral
will pass through a 60 mesh screen leaving the quartz on the screen.

The crushing capacity of this mill has been with the first ten
stamps a little over 3 tons per stamp per 24 hours, or an average of
800 tons pcr montit,  The improvements on the new stamps have
brought the capacity up to 4 tons per stamp,

AMALGAMATION.

Amalgamation inside of mortars is done on back plates and front
chuck; the former is kept partially under the pulp and is protected by
another plate 114" above it, the chnck block is the usual shape.

Most of the amalgam is caught on the back plate, where it
forms into hard lumps and ridges.

Verylittle loose amalgam is found on the mortars on clean up, and
no coarse gold worth considering,

Great care is necessary in feeding mercury to the mortars,—a
slight excess will soften the amalgam, when it is quickly scoured off
by the very dense pulp, is broken up, and then issues through the
screen in a very dirty state and is lost as far as amalgamation is con-
cerned; in such cases it is, however, caught with the concentrates either
in the trap or on the concentrators and finally saved in the leaching.

Too little mercury soon allows the amalgam on inside plates to
become dry and hard, and a dirty film forms, when all further
amalgamation ceases.

Owing to the extreme care necessary as above described, and
the varying character of the ore as regards per cent. of Mispickel, and
quantity of gold amenable to this method of amalgamation, no exact
data can be giveu as to per cent. saved inside the mortars; but 20 per
cent of the total assay value in the ore is fairly approximate.

Amalgamation on the apron plates must also be watched with
unusual care, or the plates will soon show a dirty film, due in part to
the fine Mispickel, which inclines to adhere to the plate like a paint,
and which requires force to remove it,

The plates are six in number,—each 24” in length by the fuil
width of the mortars and there is one inch drop between them.

The plates are set with an incline of 21{” per foot; this is
necessary to keep them clear, and even at this steep angle they will
frequently clog,

As little water as possible is used so as to obviate the rapid
motion of the pulp that naturally would occur over such a stec: plate,
and also to save the concentrators from an unnecessary amount of
water.

The amount of water as compared with ore is necessarily greater
for an ore of this kind than would be needed for an ordinary free
milling ore. Heavy silver plating is best for this kind of ore; it has
been found, that as soon as the silver is worn thin, the copper will
show tarnish. This can be counteracted by building over it with
gold; but gold in this case does not form as desirable an amalgamat-
ing surface as silver; the former will become hard and dry and soon
ceases to work, whereas silver will retain a plastic surface, QOwing to
this, 4 oz. of silver per square foot of plate has been adopted, and
with care in dressing the plates, this coating will last almost indefinitely.
No cyanide is used except in extreme cases, such as after a long
stop or when ores containing much free iron is being milled, in which
case spots very much resembling grease will form all over the plates;
these are best removed cither by a weak solution of cyanide or pre-
ferably a little caustic soda. The plates are dressed every two or
three hours, according to need; this dressing being done with a rubber
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consisting of several layers of soft wool blanket fastened on a wooden
paddle, and this rubbing is followed by a brushing with a whisk,

Under.normal conditions, /. e.—when milling the regular Mis-
pickel ores, a saving of from go to 629 is effected by amalgamation
in mortar and on plates; the average for several months being 575, of
assay value,

The gold is occasionally found free and fairly coarse, but this is
the exception, close investigation having shown, that the gold islocked
up in the Mispickel and in a very finely divided state; it is therefore
necessary to crush fine to at least partially liberate this fine gold to
fit it for amalgamation and subsequent leaching by Bromo-Cyanide,

CONCENTRATION,

The pulp on leaving the plates is passed through a suspended
screen, hanging under lower end of table; here all stray pieces of
coarse pulp that might escape from the mortars, when changing
screens, are caught. '

Below the screen and before reaching the concentrators, the
pulp is made to flow through a trap; here any stray amalgam is
caught.

These traps “one for each battery” of g stamps are cleaned out
every 12 hours, the contents panned down and closely observed, and
this serves as a good indicator of the work done in Mortars and on
plates, and precautions are taken accordingly.

‘This may, in fact, be compared with a doctor feeling the pulse of
his patient. The pulp from the old stamps passes over 6 feet
corrugated belt Frue Vanners, one for each g stamps.

The tails from these two Vanners join in one launder and are
allowed to flow into a series of hydraulic classifiers, 3 in all; here a
partial separation is effected, and three grades of pulp are thus ob-
tained, viz: coarse, medium and fines. Each of these products is run
over a 6 foot smooth belt Vanner, and each of these Vanners is ad-
justed as to speed, inclination, travel and wash water, to suit the
particular pulp flowing over it; in this way a very close saving is
effected.

The average tailings from these second set of Vanners carry only
2 to 2% 9 of the original gold, and o.5% of the Mispickel contents of
the milling ore. The concentrates from the first two Vanners forming
the bulk or approximately 75% of all concentrates produced, are
shovelled into cars, together with those produced by the second set
of vanners and thus become mixed.

The concentrates from two of the last named Vanners are very
fine slimes. No water is allowed to leave the Mill, except what has
passed over the Vanners. It was soon found, when stamps were
first adopted under the present system, that the water, even when
apparently free from sand, still carried a high value both in gold and
per cent of Mispickel.

This loss has been checked very effectually by classification as
above described, and by carefully adjusting each Vanner to suit the
class of pulp passed over it. For the new section of the mill, Wilfley
tables have been adopted,—one for each g stamps; the tails from
these flow through one classifying cone, where all coarse sand is
extracted and with a limited amount of water flows to a three deck
Bartlett Table.

The surplus water from the classifier, still carrying some fins sand
and all the slimes, flows to the three compartment classifiers and is
treated with similar pulp on the smooth belt Vanners.

All concentrates are transported in side-dumping cars, to the
leaching plant, where they are treated by the Bromo-Cyamde Process.

This part of the treatment I shall leave for my colleague, Mr.
S. B. Wright, to describe, he being the chemist in charge of this
department,

*an ore much inclined to form slimes carrying high values is self

SreciAL FEATURES,

As special features or innovations from ordinary practice in mill ’
ing of ores by stamps, the following may be cited :— !

A high speed engine * Robb-Armstrong” tandem compound, is |
used, running at 235 rev. per minute. ;

This engine, together with the boilers, are in a separate building,
and 4o feet from the mill building proper. The power is transmitted g
by a 4 inch shaft to the outside of the mill building, alongside which
is a tunnel, through which runs the main belt connecting with the
main countershaft of the mill,

The advantage of a high speed engine is a constant uniform
speed for the stamps, which is a most important point. In the same
building with this engine is another but smaller Robb-Armstrong
engine, driving an alternating current generator, which is furnishing
light for the whole plant.

All the concentrators are driven by a separate engine, and are
thus independent of the rest of the mill machinery.

Starting at the top of the mill, may be mentioned the rock
breakers, being sct to crush very fine, thereby greatly -aiding the
stamps.

‘The high speed of the stamps with comparative short drop, gives
a lively and continuous wave in the mortars and greatly assists the
discharge of the heavy mineral.

The water being fed from the back and on a level with the dies
also aids the discharge. Protecting the back plate may also be worth
noting.

Using burr slot screens for greatest output which the writer
believes is contrary to what is generally conceded.

‘The explanation in this case is that the pulp being very heavy,
will keep the mineral particles suspended when thick, and will dis.
charge uniformly when partially checked by a burr screen, hence the
mineral has less chance of settling below discharge level, than ifa
free discharge was given such as a wire screen would afford.

Through the latter the thin pulp wpuld flow more readily but
would leave the heavy mineral behind to be still further crushed under
the stamps.

Passing all pulp from the plates through a screen has an im.
portant bearing on the subsequent results of concentration.

The traps are not of much importance as amalgam savers—their
chief value is as indicators of the work that has been done before the
pulp has reached that point. This may only be true on ores of this
class.

When pulp is normally of even mesh, say 40 mesh down to fines,
the particles will concentrate together fairly well, but if a few particles
of coarse material, such as will escape from the mortar when a screen
is removed, be present also, each of these particles will stir up 2
turmoil on the concentrator and continue the agitation immediately
around itself throughout its whole travel to the tail end, and will cary
a corresponding amount of mineral with it, which would, had there
been no such agitation, have been saved with the heads.

The importance of avoiding undue agitation when concentrating

evident.

Double concentration is very essential on these ores, no single
concentrator would give clean tails.

Classification of the pulp between 1st and 2nd set of concent
rators has a most important bearing on this after-treatment, in that it
permits different adjustment to suit the pulp flowing over each}.
particular machine, which could not be done to advantage on a mied

pulp.
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The tailings from the second set of concentrators joins in cne
launder for each section of the mill leading out of the mill, but just
before leaving the building these tailings are sampled by an automatic
sampling machine acting as follows :—

The flowing pulp gives impulse to a little breast wheel suspended
over the ldunder, this motion is communicated through gearing to a
reciprocating arm, upon the end of which is a cup or spout.

This cup is made te pass across the stream automatically at re-
gular intervals, “every 10 minutes,” when it cuts out a very small but
absolutely representative portion of the whole stream; this forming
the sample, is led into a tub and allowed to accumulate for 12 hours
or the full shift,

This sample is collected for assay at the end of each shift, and
thus serves as a check on the work done by the concentrators,

There is 8 sampler for each ten stamps—any trouble or careless
work Leing thereby readily located.

It will readily be seen that careless work on the part of the work-
men in the mill is at once detected, and taking the average of the
tails sample, together with that of the ore sent to mill, it becomes easy
to calculate what the mill is doing.

CONSTRUCTION.

As special features in construction may be mentioned the A
battery frawne.

This was ably described by Mr. R, W. Barrell in Mines and
Minerals for November, 1899,

Mr. Barrell, however, failed to give the writer due credit for
having developed this battery frame to its present state of perfection.

The writer has built this style of battery frame on several
occasions, and can say without hesitation that it forms a most excel-
lent frame, one that will stand the continued vibration of the stamps
without detriment to itself.

The tables are 12 feet long and made in six steps of one inch
drop between each.

These tables are securely fastened under the lip of the mortars
and held to the battery frame by angle irons; the lower ends of the
tables are resting in the tail box, which in turn is hung from the floor.

There is no intermediate support. This long span without sup-
ports is purposely made to permit the vibration from the stamps to be
communicated to the plates, which is an advantage where pulp is
made to flow rapidly over copper plates.

The milling plant is built in four distinct and separate buildings,
viz: the power house built of brick and as already referred to, 40 feet
away from the mill.

The stamp mill with its ore bins, and all concentrators,

The leaching plant below the stamp mill, but separated by 2o
feet; this was done to prevent any vibration from the mill being com-
municated to the leaching tanks, the ore being very heavy and dense,
could not stand anything that would tend to further compact it in
the vats,

And finally the assay office and laboratory, which is 40 feet from
the leaching mill and 20 feet from the power house—the four build-
ings forming a square.

This makes a very compact and convenient plant, and at the
same time keeps each department distinctly to itself,

By Probucr.

The concentrates, after the extraction of their gold contents, are
sent to the Arsenic works, where they are calcined for the Arsenic
they contain,

The crude arsenic resulting from the calcination is in turn refined
and produces white arsenic, “arsenious oxide” analyses—of which

show g9 4 per cent. to 100 per cent, pure As, O, and is of a pure
white color.

This is the only arsenic producing plant on the American Con-
tinent, manufacturing arsenic on a commercial scale. The production
is 40 to 50 tons per month and this will be further increased shortly.

To fully describe all that has been tried and the many difficulties
that have been overcome, one after the other, would be too lengthy
and would not,interest anyone—suffice it to state that, many of the
little schemes seemingly trifling in themselves nevertheless when taken
as a whole and in conjunction with the Bromo-Cyanide Process con-
stitute the secret of the successful treatment of these very refractory
ores to-day.

The Treatment of Auriferous Mispickel Ores at Deloro,
Ontario.

By SypNry B. WRIGHT, Deloro, Ont,

Before proceeding with particulars as to the actual treatment of
the concentrates mentioned by Mr. Kirkegaard, a few words on the
chemistry of the process adopted will the writer thinks, be in order
although already fully gone into by Messrs. Sulman and T'eed in papers
communicated to the Society of Chemical Industry.

Briefly the process consists in :

(1). The “Extraction” of the Gold by the leaching of the finely
ground ore with a dilute solution of Potassium Cyanide, to which is
added a small quantity of a solution of a *haloid ” salt of Cyanogen—
Cyanogen Bromide.

(2). The ¢ Precipitation” of the precious metal from this Bromo-
Cyanide “liquor” by means of metallic Zinc.

(3)- The “Clean-up ” of the Zinc-Gold Slimes thus obtained.

In comparing the equation representing the solution of metallic
Gold by the Bromo-Cyanide solution, viz: 3 K Cy + Au, + Cy Br
= 2 (K Au Cy;) + K Br, with Elsner’s well-known equation for the
solution by Potassium Cyanide, 4 K Cy + Aup ot H, O + O =2
(K Au Cy,) + 2 K O H, it will be readily scen that whereas in the
former case the reaction is one of *Cyanidation” only, the latter, as is
now generally admitted, involves oxidation, a reaction, the disadvantages
of which in the treatment of ores rich in Sulphur, Arsenic, etc., are
apparent,

On this point dnd on the extreme activity of the Bromo-Cyanide
solvent on the precious metals together with the method of application
of the process, depends the successful treatment of these dense con-
centrates.

Plant.—The plant now in use, and which is placed in a two-story
building below the Mill, consists of :—

Four Leaching Vats fitted with sand and pebble filter bottoms,
and bottom discharge-gates.

Four Solution or “ Liquor” tanks—on the floor above the leach-
ing vats.

Three small Northey Duplex Steam Pumps for pumping liquors.

Three small “sump tanks,” 40 gallon barrels, over which the
steam pumps are so placed that by means of a float connected by a
rod to a lever on a special type of throttle-valve the speed of the pumps
is regulated automatically by the rise and fall in level of the liquors
flowing into the sumps. Two 50 gallon barrels holding the Stock
Solution of Cyanogen Bromide.

Precipitation.—Onz Sulman’s patent “Cone” for the use of Zinc
Fume or “Dust ” as the precipitant.

One Settling box connected with same, but which will shortly be
replaced by a small filter-press or other form of filter.

One Zincbox through which all dramings only from the vat
charges are run.
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Lrpe Systems —-"The pipe systems employed are so arranged that
the liquor frum cach tank may be run to any leaching vat independent-
ly, similatly the systems fitted to the bottoms of the leaching vats run
tu the small sumps from which the liquors having percolated through
the charge of ore, may be pumped to any of the hiquor tanks desired.

In this connection it may e mentioned that each pipe-line run is
painted with a ditferent colour in order to obviate any chance of a
mistake being made in opening or closing the cocks, for any particular
Asbestos-packed cocks are used in all these pipe systems and
have proved a great advance on the old iron *“plug™ cock for this

run.

work.

Clean ug.--The clean-up plant in which the Zinc-Gold Slimes,
obtained in the precipitation of the Gold from the liquors by means of
metallic Zine, 2:e treated, consists of :—

One ¢ Acid-Treatment” Tank fitted with a hood and stack by
which the obnoxious gases evolved du-ing the acid-treatment are carried
immediately out of the building,

Oue Settling-"Tank, and O»e Filter-Tub into which the Slimes are
run after acid-treatment and washing.

This, brietly comprises the whole of the plant used in the * Ex-
traction” building and since the final smelting of the “Slimes™ 1s
carried out in the Bullion-Room attached to the Laboratory, the fur-
naces employed there will be described further on.

‘The actual treatment of the Vat charges may now be taken.

Treatment.—The wet concentrates, as received from the Mill, con-
sist principally of Mispickel, some Iron Pyrites carrying small but
varying quantities of Copper, and 15 per cent. to 20 per cent. of Quartz-
sands  The latter is taken over purposely on the * Concentrators” and
plays an important part in rendering these dense concentrates leach.
able. In this connection it may be mentioned that experiments were
made by the writer on the separate treatment of fhree grades of the
*sized” concentrates but the results obtained were infcrior to those
which the mixed products gave.

The wet mass of concentrates, mixed to some extent in the con-
centrator room and transferred in side-dumping cars to the leaching
vats, is therefore dumped direct into the latter and a small quantity of
Caustic-Lime added.

Here a further slight mixing is given by shovelling and spreading
occasionally until the vat contains a charge about three feet deep, or
approximately 4o tons of concentrates. )

The surface is now levelled off and the charge sampled.

The swinple obtained by the usual method, viz., that of withdraw-
ing a small quantity from each car-load by means of a pipe was soon
found to be unreliable and was therefore abandoned The method
now adopted consists in taking drillings by means of a 2 inch auger—
3 fect long—the entire depth of the vat charge.

The pulp thus obtainud from twenty to thirty drill-holes is then
well mixed, quartered down in the usual way, and is found to constitute
a very accurate sample.

The charge is now submitted to a short Water Wash in order to
get rid of the soluble ““cyanicides " formed by the exposure of the moist
concentrates to the action of the air during the filling of the vats, and
this is the only preliminary treatment given

After partial draining, or as soon as the water has disappeared
below the surface of the ore, the cyanide solution or *liquor” is run on
together with the requisite quantity of Cyanogen Bromide Solution.
The original quantity of solution or *liquor,” which for convenience
may be called the “Strong ” liquor, run on is, in all, approximately one
third of the weight of the ore-charge—or thirteen tons.  Formerly
Weak Cyanide Solution was run on previous to the above-mentioned
liquor with the idea of reducing cyanide consumption. This weak
liquor, however, was found to exert practically no influence in the

latter respect and at the same time dissolved only a very small quantity
of Gold. It was therefore abandoned and the length of treatment
materially reduced in consequence.

The first mentioned hquor having been run on to the charge the
water remaining from the preliminary wash, and now bheing replaced by
the Bromo-Cyanide Solution, is rui out through the Zinc boxes.

At this stage a sumewhat radical departure from ordinary practice
is made, and onc which has proved a necessity in treating this re-
fractory material.

It being the fact as in nearly all leaching operations that the first
portion of the liquor to pass through the ore charge is extremely rich,
comparatively, in the dissolved metal, a rapid and easy means of
ascertaining the correct point at which to * switch ” to the liquor tanks
becomes necessary.

The usual “Silver Nitrate™ test, though applicable in the treat-
ment of most ores was found unsatisfactory in this case even in skilled
hands, and since it frequently happens that such tests must be made by
the workman in charge of the vats it will be readily understood that a
simple and decisive test is an absolute necessity. It was found on
examination that the very dilute solution first appearing through the
charge, although extremely weak in free K Cy, contained an appreciable
quantity of soluble * Ferrocyar:ides.”

Advantage was therefore taken of this fact to apply the delicate
“Prussian Blue” test, by adding ** Ferric Chloride ” solution to running
samples drawn from the Zinc boxes. By this means on the first
appearance of Gold-bearing solution a distinct Prussian Blue coloration
is obtained and the operator knows at once when to switch to the
liquor tanks.

The departure from ordinary practice mentioned above now takes
place.

It consists in switching this very dilute (in K Cy) solution no¢ to
the J%ak but to the Strong tank and as a further distinguishing point
between Bromo-Cyanide treatment gencrally and ordinary Cyanide
practice it may here be mentioned that this ““Strong" liquor may be
used, without any precipitation of the Gold by Zinc or other means,
until it contains as much as 6 to 7 ozs. of Gold per ton of liquor if
desired.

‘This practice although considered unsafe in many cases in ordmary
cyanide work is perfectly free from danger in the Bromo-Cyanide treat-
ment of this ore.

On the latter case it is also advantageous to precipitate the
“Strong” liquor as seldom as possible, within the above-mentioned
limits on account of the fact that by contact with metallic Zinc the
Cyanogen Bromide is decomposed and the liquor thus rendered much
less active.

To revert to the actual treatment of the charge—the “blue ” color-
ation having been obtained and all the liquor having been run on, the
solution now percolating through the charge is run to the “Strong ~
tank and is brought up to correct strength by the addition of the
requisite quantity of K Cy.

Constant slow percolation of the liquor through the ore 1s found
to render the solution of the Gold much more rapid than if soaking and
percolation be adopted and for this reason the liquor is run back to the
Strong tank, as stated previously, and is run on to the charge at inter-
vals with the requisite quantity of Cy Br solution.

After twenty four hours’.lcnching it is found that 6o per cent. to
70 per cent. of the gold contents have been extrarted and at this point
it is advantageous to drain the charge, and turn the mass by shoveling
in order to break up and wix any clots of fine mispickel which may be
present, and thus expose fresh surfaces to the action of the Bromo-
Cyanide liquor. The latter is now again run on and the leaching con-
tinued until assays of samples of the liquor show that the extraction 15
completed.

.
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A weak “Wash” liquor is now run on to replace the * Strong”
solution, the latter being run off at full bore of the pipe. As soon as
the original 13 tons of Strong liquor have been collected the stream is
switched to the *“ Weak ” tank and a water wash run on to the ore.

The original quantity of ** Weak " liquor used is collected and this
collection is continued until a running sample of the washings shows
on testing that the stream may be run out through the Zinc boxes  In
this way it will be noticed, the quantity of Strong liquor in use is re-
tained at the original 13 tons, while the Weak or Wash liquor is allowed
to increase in bulk with each leach.

By this method the Strong liquor is refreshed with clean solution
in each charge treated, and on the great activity of the Bromo-Cyanide
solvent in conjunction with this retaining of the working solution in a
clean condition depends largely, in the writer's opinion, the successful
treatment of these coucentrates.

‘The Weak Wash liquor, accumulated as above-mentioned, is used
to wash several charges and is always precipitated ahead of the Strong
solution so that when the latter is rich the former is practically free
from Gold.

Precipitation of the Gold.—For this purpose Zinc Fume or ““NDust”
a bye-product obtained during the operation of Zinc smelting, is
cmployed.

‘The Plant consists of an inverted cone of sheet iron 4 fect 6 inches
in diameter and of the same depth.  This is fitted at its apex with a
three-way cock and a small perforated cone or 7ose, which serves to dis:
tribute the stream uniformly, thus ensuring thorough admixture of the
liquor with the Zinc Fume which is run in at intervals through a central
funoel and pipe.

The latter is expanded at its lower end into an inverted funnel and
by deflecting the stream of liquor helps to mix tue “fume” and liquor
still more thoroughly.

The liquor to be precipitated is run from the storage tanks into a
40 gallon barrel the delivery into which is fitted with a ball-cock in
order to obviate any chance of overflow.

This barrel is connected with the three-way at the apex of the cone
by a pipe and, being placed above the top rim of cong, serves to main-
tain a constant head. The liquor thus runs direct into the botiom of
the cone and meets the Zinc fume just above the distributing rose.  In
the upward travel, however, of the solution the Zinc and Zinc-Gold
pasticles descend again into the precipitation “Zone” by reason of the
decrease in velocity of the currents with the increasing area; thus a
small quantity of the “Fume” exposing, in proportion, an cnormous
surface of metallic Zinc to contact with the liquors serves to precipitate
the Gold from a large quantity of liquor.

‘The precipitated liquor which, by the time it reaches the rim of
the cone carries only a small quantity of suspended matter, now over.
flows into a peripheral gutter and thence to 2 wooden scttling-box con-
taining two compartments in which a number of glass plates 24 in. x
18 in. are placed at an angle of 43°.

Thence the perfectly clear liquor flows to the sumps and is again
rcady for usc on the ore charge

It may here be mentioned that the “settling-box ” will shortly be
replaced by a small filter-press or other convenient form of filter which
will be used firstly, as a means of scparating the small quantity of
<uspended slimes from the flowing liquors and se:condly as a receptacle
fur the slimes withdrawn from the bottom of the “cone” when the
precipitation “run” is completed.

The advantages obtained by adopting Zinc Fume as the pre-
cipitant, as compared with the older Zinc * Shavings,” arc bricfly :—

(a). A closer and more uniform precipitation of the precious metal
trom the solutions, 99 per cent. of the original contents being the
regular proportion thus obtained.

(#). ‘T'he production of rich Zinc-Gold Slimes.

(¢). Ease and rapidity of manipulation in clean-up.

(@). The rapid conversion of all the Guld eatracted by the hiquors
into marketable bullion.

(¢). The low cost for Zinc wonsumption.

Clean-up.—The Gold bearing precipitate, whether obtamed from
the Zinc-boxes or from the * Fume ” cone 1s now treated with Sulphunc
Acid in order fo get rid of the Zinc present.  This is carried out in a
room adjacent to the Extraction bhuilding, all the precipitate collected
during the month being treated in one lot in the Acid tank.

The strength of Acid used is approximately one part in ten parts
of water. '

‘The moist precipitate is placed in the Acid tank the requisite
quantity of water added, the hood which is fitted with a small glass
window front and back so that the action may be observed, closed
down and the Acid run in through a leaden funnel.

The mass is stirred with a wooden paddle, the handle of which
projects through a small opening in the front of the hood, and as soon
as the first violent evolution of gas has subsided somewhat, more acid
is run in. The stirring and additions of acid are conunued until the
reaction is seen to be complete. The tank is now filled with cwld
water, stirred well and allowed to settle. By using co/d rather than ot
water 2 more rapid settling of the Gold slimes is cffected and after two
further decantation washings the slimes are obtained free from Zinc
Sulphate.  All the washings from this are run into the Setthng fank n
which they are allowed to stand until thoroughly settled ; the clear
solution, which on assay shows only traces of Gold, is then run off and
the small quantity of fine precipitate on the bottom of the tank
collected.

The Gold-slimes in the acid tank are rinsed into the filter-tub as
soon as the third “wash” has been run off and, after draining, are
transferred to shallow sheet-iron trays  These are placed in a special
form of oven-furnace in which the contents are first dried and finally
heated to a dull red heat.

‘The furnace itself consists of a small wind-furnace, which is used
for the melting of bullion and which is fitted with a hinged damper so
that when required the trays contamning preapitate may he heated by
the 7waste heat from the furnace.  This is effected by placing the trays
on shelves in the oven one above another in such a way that the spaces
between them form the flue through which the furnace gases pass to
the stack.

By this means the objectionable vapours evolved duning the roast-
ing of the slimes are carried away and at the same time no loss by
dusting is experienced on account of the large fluc area allowed hetween

“the trays.

The roasted slimes are now mixed with a suntable fluy, smelted in
day ¢crucibles which for safety are placed mside graplute pots, and the
smelt finally cast in the usual “ brick ” moulds.

The Slags obtained which are exceptionally clean are allowed to
accumulate and are treated at ntervals by Caldecott’s pracess.

Although this paper has been confined to the treatment of one
particular class of material it may also be mentioned that the wrter has
had opportunities for making comparauve tests of the wents of the
Bromo-Cyanide as comipared with the ordinary Cyanide process in
treating ores and tailings of various descriptions, and has found that
with practically all the so-called ‘*refractory”™ ores treated the best
results both as regards cost and cxtraction have been obtained by using
the Bromo-Cyanide process, the difference bzing suflicient in many
cases to convert an uncconomical treaiment into a profitable operation.

The following figurcs representing the chemical consumptions and
extraction on the concentrates, in conjunction with the saving effected
by amalgamation, speak for themselves: —



56

THE CANADIAN MINING REVIEW,

———

Potass. Cyanide per ton of concentrates treated. ... 2.0 1b.

Cyanogen Bromide per ton of concentrates treated. o.5 1b.

Zinc Fume per ton of concentrates treated.. ...... o.19 Ib.

‘T'otal length of treatment. ... .. 8o to 100 hours.

Extraction of Gold from Contentrates 87 per cent. to 94 per cent.
Anaverageof................ go.5 per cent.

This latter with the values saved by amalgamation gives a fo/al
saving of 88 per cent. to go per cent. of the original Gold contents of
the Milling Ore a result which, as an average of two years' steady work,
will it is thought be generally admitted to be exceptional on so re-
fractory an ore.

.

Shipping Coal by the Aerial Wire Rope System at Port
Morien, Cape Breton.

—

By Josern G. S. Hipson, M.E., Port Morien, C. B.

The designer of the acrial wire rope tramway, Mr. Roc of the
Ropeway Syndicate of London, claimed for his system: that it was
casily installed, cconomical in working, simple in operation, easily
maintained when erected, and that it could be adapted to almost any
practical working condition and that for the tons of material, it was
capable of handling, the first cost was very small compared with the
usual means of transportation. .

In working the system we have found the designer's estimate cor-
rect and in the words of a gentleman who visited our works, recently,
and who had a similar problem to solve * It is just the thing.”

On the map shewing Port Morien harbour and where Gowrie and
Block House Collierics, Limited, of Newcastle-on-Tyne ship their
coal, it will be seen that the wharf marked Dominion Coal Co. pier
extends out from the shore, to a point where the vessel had sufficient
water to take in cargo practically one thousand feet fiom the shore at
high water mark.

To attain this mark and build a wharf by the means, customary
use in the district, meant at a very conservative estimate $25,000,
allowing that the minimum depth of water at low tide was to be 14.0
feet, and from this potnt the wharf would have to be extended suffi-
ciently for ocean steamers to load.

By adopting the aerial tramway system you commence your ship-
ping pierin the depth of water you wish to obtain for vessels, can place
support towers from 325 to 375 feet apart, between given points, and
bring your wire ropes to the point where your coal is delivered from
the screens, and so save toa very great extent, a large expenditure in
labour and material in building.

Commencing at the loading station we have a small Jenckes
engine with cylinder g inches in diameter and 12 inches stroke with a
fly-wheel 42 inches in diameter, on this a four-ply 8 inch rubber belt
on a 42 inch Dodge split pulley, which drives a two inch shaft tc a
geared bevel wheel 5 feet in diameter, which is placed horizontally on
a 6 inch perpendicular shaft, immediately below is the rope wheel
feet in diameter.  The driving shaft making 14 revolutions per minute,
this is nominally the motive power. The rope is one inch and one
cighth in diameter ordinary Lang laid.

The driving whecl is situated at the near end of the loading station,
in urder 10 allow the shunt rail to extend further back than the loading
point, so that sufficicnt room can be obtained to allow the emply
buckets to come on the shunt rail, and radiate to the loading point and
have cnough space for standage room between the empty and full
buckets. The terminal stations are built of 414 inch by ¢ inch scant-
ling, uprights in concrete foot blocks. Bents 9.0 fect centres and 5.6
feet high on which is suspended by cast iron hangers a picce of steel
334 inches deep by §g inch thick; these picces form the shunt rail.
The carrier is so designed that & forms a clip on the rope, and is also

——

provided with two wheels 6 inches in diameter, which come into oper-
ation when the buckets leave the rope at the terminal points, and are
transmitted with the rope impetus to the shunt rail, both at the loading
and unloading stations.

The buckets are of pressed steel and carsy 850 lbs. of coal. It
has been demonstrated by practical working that an excessive weight
in the buckets causesa much heavierand expensive plant, and that the
better method is to move a smallload quickly and often than a heavyload
slowly ; for example it was the original idea to have s-ton loads, but
now it can be demonstrated that ten buckets will carry five tons nearly
in the same time and can be distributed a bucket every 200 feet along
the entire length of rope, and attain the same quantity of material car-
ried in the same given time,

When the bucket is filled at the loading station, the operator
simply gives the loaded bucket a shove, the wheels on the carrier run-
ning along the shunt rail until it comes in contact *ath the moving
rope, which conveys it along at the same speed as that which the rope
is moving. One hundred feet from the loading station is a tower 11.0
feet high with a cross arm of sufficient length to spread the rope apart,
so that the loaded bucket going out on the full rope will not come in con-
tact with the empty bucket returning on the other rope travelling in
the opposite direction on which the empty bucket runs.

On all these towers arc suspended by means of self-moving
bracket arms four wheels in line on the full side and tw¢ wheels in line
on the empty side.

These wheels are so balanced that they dip down to accommodate
the sag of the rope when the bucket approaches the support tower, and
make a return dip, when the buckets go with the sag of the rope from
tower to tower.

When the loaded bucket arrives at the pier, by looking at the side
view of the pier, it will be seen that a platform extends out over the
end of the pier.  On this are arranged a series of receiving wheels in
front of the shunt rail.

\When the loaded bucket arrives the man operating the pier end
runs the loaded bucket on the shuntrail until he comes to the place in
the pocket where he dumps the coal, lifts up the latch, the bucket on
a gudgeon, tips over, and returns, he then closes the latch, runs the
now empty bucket round the radial end of the shunt rail, and gives it
a good hard push, the wheels on the carrier run along the shunt
rail until they come in contact with the rope (which has gone round
the tension wheel) the clip then comes into operation, and the bucket
is both suspended on the rope, and is carried along, passing the support
towers, and arrives again at the loading station. 1 mentioned before
that the wharf was situated 1,000 feet from the shore, and that the
loading station is 200 feet further to the pit mouth and the screens:
the time occupied by a loaded bucket leaving the loading station
travelling out to the wharf, being unloaded, shoved round the shunt
rail on the wharf, and returning to the end of the shoot to be reloaded
is ten minutes.

The capacity of the-system guaranteed by the makers, is 50 tons
per hours, but this I am sure can be excecded, but when we asked for
estimates, that is the quantity we specified, and the makers advocate
duplicating the plant, rather than make one to carry twice as much,
but this is 2 matter which can be arranged with the maker. We oper-
ate our system having a small boy to waich the engine, in case of any
accident occurring, or an uncven distribution of the buckets (the rope
having a tendency to race if the loaded rope gets too many loaded
bucke:s placed on it in a short space). )

“Onc man at the loading station filling the buckets from the mouth
of 1the screen, and one man on the wharf to unload the buckets,
and run them round the shunt rail, and put them on the retum rope,
as already describied, 2lso to see that the wheels are kept greased and
running all right.
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We weigh the coal in the buckets by one of Fairbanks A scales,
suspended on a section of the shunt rail.

‘The pier is designed as follows, viz. :—The first one hundred feet
tv contain four pockets of go tons capacity each, for loading schooners
with a draft of water up to 14 fect at low tide, 200 feet now being built
for the steamer section and having a storage capacity of 8oo tons, there
being from 18 to 2o feet of water at low tide along this section, plus
four feet for high tide.

The tension on the ropes is with a capsan and thread bar, the
tension weight being three tons, can be multiplied four times, giving a
tension if required of 12 tons; but this we have not found necessary
the ropes running most satifactorily, having considerable sag in the
ropes between tie towers, '

On this coast we have heavy gales, and I anticipated considerable
rouble, thinking that the buckets might swing on the ropes, and strike
against the support towers, but in the heaviest gales last autumn, we
ran the buckets both empty and loaded, and had no trouble whatever
with them.

The whole system realizing our fullest expectations, and obliter-
aung any idea that the shipping of coal by the aerial ropeway had any
simliiude of an experiment but demonstrating most successfully that it
was a sure thing and just what we wanted.

Rope Driven versus Direct Driven, Colliery
Ventilating Fans.

By Fraxcis T. Pegacock, M.E., Montreal.

There is a difference of opinion among Mining Enginecrs and
Mine Managers as to whether a Colliery Ventilating Fan should be
coupled to the Engine direct, or driven through the medium of a Belt,
Cotton, or Hemp Ropes, and the writer wishes to call attention to
some of the conditions which should determine a selection of the type
to be used.

‘The following may be taken as the principal features requiring
careful consideration.

1st.  Colliery Ventilating Fans must generally run continuously,
night and day, including Sundays, unless of course duplicate plants are
installed, enabling one to be stopped for repairs, if necessary, which,
however, entails double outlay.

and  Taking into consideration the continuous running required
of this Machinery, it is of the utmost importance that the speed of
Griving Engines should be very moderate, to insure frecedom from
breakdown. Considering the hours worked during the week, Mill
Engines run only one-third the time of Fan Engines; or, in other
words, cach year the work done by Ventilating Engines, represents
three years work, as compared with Mill or Factory Engines.

3rd. Ventilating Engines should be of the simplest design with
ample wearing surfaces, as being less liable to get out of order; cou-
<cquently the ordinary Slide Valves provided with adjustable cut off
Valves, variable whilst the Engines are running, are particularly adapted
for Fan Engines.

ath.  The Engines should be arranged in duglicate, so that if a
breakdown occurs in one, the other may be quickly coupled up to the
Fuan, meanwhile the disconnected Engine can be overhauled and again
pntinto good working order.

sth. Both Fan and Engines should be of ample size to effect the
re-piived ventilation casily when the Steam Boiler Pressure falls below
a-rmal, which cven in the best regulated plants, will sometimes occur.

6th.  Assuming that the Fan is so designed that it will casily per-
form its rated duty at a centain speed, the designer must consider
whether it is better to install a larger Fan and drive it by means of
dirert connected Engines, or to install a smaller Fan, and drive by

meatis of Ropes or Belt. This question, however, applies more to
Fans of high Water Gauges and large volumes.

7th.  The Plant should be an efficient one in Steam consumption,
and this fact is now recognized, even at Coal Mines, where fuel is at its
cheapest.

DIRECT DRIVEN FANS.

This type of Fan is very often preferred, principally, I believe, on
account of its lower first cost. While a Direct Driven Fan may be
considered as satisfactory for low Water Gauges and small volumes, it
has a number of disadvantages for large installations, which become
serious for high Water Gauges, among which the following may be
mentioned.

To give the required periphery speed to the Fan, the Engine must
either be provided with an abnormally short stroke, or must be run an
abnormally high Piston velocity. A high Piston velocity is very
objectionable in such continuous running Machinery, and it is found
that the destructive cffect lies not so much in the speed at which the
Piston travels, as in the frequency of its change of direction.

A Ditect Driven Fan must often be larger in diameter for a given
duty than would be the case if the Fan were geared m order to reduce
the number of revolutions and obiain the necessary periphery velocity.
This means a heavier Fan, additional Foundations and additional
weight on the Bearings.

There is generally considerable vibration in the Shafts of Ventilat-
ing Fans, caused in some cases by improper balancing of the Fan, and
by reason of cach Fan blade as it passes the opening to the outlet or
chimmney, being suddenly released from pressure or load. Taking the
work of one day of 24 hours, and a moderate sized Fan with S blades
running at 8o revolutions, a load of several hundred pounds, 15, as it
were, instantaneously removed from the blades 921,600 tunes.

The: Shaft is consequently subjected to continual vibration, which
is of course transmitted throughout the-Engines, and which principally
accounts for the fact that an Engine driving a Fan direct coupled of
only moderate size, is almost invariably subjected to a hammenng or
knocking in its Shaft Bearing, Crank and Crosshead Pins, requiring a
frequent adjustment of the working parts.

The breakages of large FFan Shafts, which have occured in Europe,
after their elastic himit has been reached and the loosening of Bolts or
Rivets in the Fan proper, are attributable to this vibration.

In Direct Driven installations, there are usually three Shaft Bear-
ings, one on each side of the Fan proper, and one for Engine Crank
Shaft.  There is a difference, not only in the dead weight, which these
Bearings have to support, and conscquently a difference in the amount
of wear, but they tend to wear in different directions, and in con-
scqixencc it is a most difficult matter, if not practically impossible, to
keep all Bearings in proper alignment, and prevent knocking. This
feature is not improved by reason of the natural deflection of the Fan
Shaft, which is also liable to affect the alignment of Engine Crank
Shaft, and conscquently, the Crank Pin.

A Single Engine is of course not economical, as compared with =
Compound Condensing Engine, and before the introduction of the
Rope Driven Fan in England, it was customary in large or important
installations, to equip the Fan with a Direct Driving Tandem Com-
pound Engine on one side, and a Single Engine on the opposite side
of the same end of Fan Shaft, with its own connecting rod connected
at Crosshead end, the Crank end being suspended ready to attach to
the Crank Pin in case of an accident to the Compound Engine. The
¥an s in this manner provided with two scparate Lngines, with the
exception of the Crank Pin.  If this should break or become loose,
the Fan must stop.

Onc of the advantages of the Direct Driven Fan in addition to its
lower first cost, is that it requites less room and a smaller Engine
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House. This, however, is not always important, for the reason that
the Engine House may often with advantage, also contain other
Machinery, such for instance, as an Electric Lighting Plant.

As the writer has previously pointed out, Direct Driven Fans are
suitable, and often satisfactory, for low Water Gauges and small
volumes. When this system is adopted, however, VERTICAL, and not
HorizoNTaL Engines are preferable for the reason that the Vertical
type of Engine will better withstand the Ligher Piston velocities, vibra-
tions and strains to which all Direct connected Engines are subjected.

BELT DRIVEN FANS.

Belted Fans are objectionable, except for very small capacities or
temporary installations, on account of their liability to give trouble and
annoyance with Belts stretching or breaking, when applied to this class
of continuous running Machinery.

ROPE DRIVEN FANS,

This system of driving Ventilating Fans, now long in use in
England, has for the larger and more important installations of that
Country of deep Mines and intricate Ventilating problems, taken the
place of the Direct Driven system, especially for high Water Gauges
and large volumes.
obvious advantages :—

Rope Driven Fans have the following very

The Engines can be run at a very moderate speed, and long
strokes can be adopted, thus considerably lessening the frequency of
change of direction of the reciprocating parts, consequently adding
length of life to the Machinery and minimizing the liability to break-
downs or stoppages.

The Fan being driven through the medium of separate Endless
Cotton Ropes, (usually 158” or 134" dia.) any vibration in the Fan
itself, and the somewhat impulsive action of the Engine is practically
dissipated through the elastic medium of the cotton ropes. Assuming
the installation is geared at about 214 to 1, the Engine passes over its
dead centres only £ as often as in the case of a Direct Coupled Engine,
and in the case of Twin or side-by-side Compound Engines, with
Cranks set at right angles, the Driven Pulley receives only a com-
paratively light impulse at each four points in a revolution, instead of a
heavy impulse at each two points in a revolution, all of which conduces
to very smooth running, long life, and a minimum cost for repairs.

The Fan Shaft runs in its own Bearings, independently of the
Engine.

It is sometimes found that after a Fan is installed and has been
running for some time, it is very desirable, owing to the varying cir-
cumstances of the Mine, to change the velocity of the Fan. Such a
change, within certain limits, can readily be affected in Rope Driven
Fans by changing the diameter of the Driven Pulley on the Fan Shaft.
This is a great advantage of this type of Fan, and has often been taken
advantage of by Mine Managers and Engineers.

In the case of Single or Tandem Compound Geared Engines,
there is of course only one Crank Pin, as in the case of Direct Driven
Fans, but when the Engines are of the Twin or side-by-side Compound
type, and they are provided with a system of Valves to allow of the
high pressure or low pressure side running alone or independently and
of live steam being admitted to the low pressure Cylinder, which is pro-
vided with a relief and reducing Valve, we have two Crank Pins and
practically two Engines, so that if an accident should happen to the

H P. side, the L. P. side will temporarily drive the Fan, and vice -

versa. It is of course true that one side of the Engine will not drive
the Fan to the same capacity or as economically as the Compound
Engine, but if the Plant is properly designed, so as to easily perform its
rated duty, one side of the Engine will drive the Fan to so nearly its
full capacity, that practically little or no convenience results in so
driving, temporarily.

It may be considered an objection to introducing the Rope Drive
between Fan and Engine in that, by so doing, an additional factor of
uncertainty is added in the Ropes, and that some power is wasted in
Rope Transmission. In answer to these objections, experience has
proved that by carefnl selection of the best makes of Cotton Ropes,
and proper attention, they will run continuously for years without
giving trouble. If one of the Ropes should give away, (which is a very
rare case if the load which each Ropé is designed to carry is not too
great, and ordinary care is taken), the Fan can be run by the remaining
Ropes until such a time as another Rope can be spliced and applied.

With reference to the power wasted in Transmission, with Pulleys
of proper size there is practically no slip of the Ropes in the grooves,
and with well designed and well finished grooves, the power required
to bend the ropes around the pulleys and to pull the Ropes out of the
grooves as they leave the Pulley, is so small that it can be practically
almost neglected.

One of the advantages of a well designed and well constructed
Rope Driven installation is, that on account of the moderate speed of
the Engines and comparative freedom from vibration, less expense is
required, not only for repairs and adjustments, but also in the smaller
amount of lubricating oil used.

The object of this paper is to call attention in a general way to the
advantages and disadvantages of the different methods of driving, only,
though I hope to supplement this paper with others dealing with Venti-
lating Machinery, which is of such vital and increasing importance to
modern Colliery Plants.

Across the Pitch versus Up the Pitch.
( Continued.)

By O. E. S. WHITESIDE, Anthracite, N. W. T.

In concluding a short paper written for our Annual Meeting in
March, 1899, and entitled “Across the Pitch versus Up the Pitch” I
suggested the possibility of a continuation later on.

Summing up the arguments advanced in this paper, and arriving
at a general conclusion, I would say that the former is to be preferred
in seams containing any amount of refuse that ought to be gobbed
inside the mine; and the latter for seams containing little or no refuse,
or where the whole product of the seam is to be shipped to the surface,
and more especially if the seam is a thin one.
will be exceptions to this rule however. If it is absolutely necessary
that pillars be left standing, it is possible that a fairly dirty seam should
be worked “up the pitch”; while, on the other hand, if it is impossible

In some instances there

to get miners used to that class of work, it would then be necessary to
work a very clean seam “across the pitch” even though it were a thin
one.

A seam containing in descending order:—

FEET. INCHES.
Mining. ...........ooovii Lol o 6
Coal.......co it i 2 o
Slate .. .. cvv i i e 1 6
Coal. ... i s 4 o
Mining. ... iiven i o 6

Total,. ..... .... 8 6

and pitching at 35° to 50° ought, according to the general rule, to be
worked across rather than up the pitch; while one containing in des-
cending order;:—

FEET. INCHES.

Coaleeev i s 3 1

Mining. ...ooovi i i ) 3
Total..... Cee e 3 4

ought to be worked more profitably straight up the pitch.
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In the first example it would be much better, in the majority of
cases, to adopt a system lending itself readily to the gobbing of waste
inside, and this could not be done either so well or so cheaply if
worked “up the pitch”. In the second example the very small amount
of waste gives ample mining, and is easily taken care of while driving to
the rise, and, furthermore, being so thin it would be impossible to get
a breast-car of any size in to work it, by the other system, without
shooting rock. This could not be the case in any dirty seam contain-
ing enough coal to be workable.

Coming to the work in the broken the first requisite to the suc-
cessful continuation of “Across the Pitch” work is to follow up im-
mediately by pulling the pillars. If the coal is hard and does not con-
tain many slips, and there does not happen to be another seam close
by, these pillars may stand for a considerable period; but before the
boundary is reached, even in a very small mine, they are sure to com-
mence dropping coal on the low side, and once this starts it is a very
short time before a great deal of coal is buried and lost, and the pillars
left in very bad shape for pulling. If the seam is a thick one the
effects are more marked, and, if a thin one, the roof and floor come so
close together in the breasts worked out that, in order to get a breast
-car in on the low side of each pillar, rock work has to be resorted to.
This in conjunction with the opening of old chutes caved in, may make
the pillars cost more than the work in the solid, while the percentage
of waste will be greatly increased if the broken work does not immedi-
ately follow the solid.

Pulling the coal advancing requires little or no extra expense on
chutes already in for the solid work; the roads are easily gotten in to
the back end of each pillar; and the pillars are in an easy and safe con-
dition for mining, but it is of course absolutely necessary that air holes
be kept to the surface, or return air way in advance of the pillar pulling,
and in troubled ground like that generally met with in the class of
mining here referred to, these are often expensive items.

Throughout these operations the pillars should be pulled in regular
steps the upper ones in advance of the lower, but not far enough to
produce falls of rock that would cover the ends of the lower pillars and
thus shut off the ventilating current. The coal from the breasts is of
course all dumped into what is termed the outside chute, but that from
the pillars should be put in the inside chute.

The track for the breast-car is laid on the high side of each breast
on top of the “Gob” and just below the pillar, and, when the end of
the pillar is reached, the coal is attacked and taken back, the distance
to push the coal becoming less and less until the pillar is completely

out.
In badly troubled ground the air-holes kept in advance of the

pillar-drawing will not always be straight up the pitch, as it will often
happen that the shortest way through the fold will not be directly to the
rise, and, on this account, it is often necessary to modify the system
previously adopted, in the vicinity of certain folds.

The three systems of work adopted in the thin coal seams of
Belgium “gradins renverses”, “tailles montantes” and ““tailles chassantes”,
are merely variations of long-wall work adopted on account of the thin-
ness of the seams, but, in so far as the direction of the working face is
concerned, they include “Across the Pitch and Up the Pitch” work.

The first and third are across the pitch while the second is to the

The second and third cover fully the two systems I have
previously described, both as regards the direction of the working face
and the pitch of the seams, yet the question of the thickness of the
seam, or the amount of waste contained in it, seems to have been a
secondary consideration to the degree of pitch in the evolution of
systems, probably because their seams are more uniform in thickness
and also in the amount of waste they contain. The degree of pitch is
certainly a very important feature in the choice of a system, for, if it is

rise.

heavy, the coal from the face falling on the waste below (if there is any)
is lost to a considerable extent, and, as I pointed out before, especially
is it important if the miners are not skilled in that class of work.

In the highly inclined seams of Pennsylvania and the Pacific
Coast the miners are exceedingly skilled at this class of work, and
many of them prefer to drive up the pitch no matter how steep the
inclination may be. In the state of Washington they also invariably
drive to the rise partially for this reason, and partially on account of
the fact that many of their seams (containing enough dirt to recommend
“Across the Pitch” work) are so soft, and at the same time lively, that
“Across the Pitch” pillars cannot be kept in, even while the solid work
progresses.

On a very easy pitch of from 12° to 30° the Belgians drive up the
pitch and, as a rule, on slightly heavier pitches of 30" to 45" they
drive across although the latter is used in some instances on pitches
varying all the way from o° to 60°. The system entitled “gradins
renverses” is similar to overhand-stoping of metal mines and is adopted
on the heavier pitches of from 45°to go°.

In several instances in the state of Washington they have adopted
a system for seams pitching from 45° to go® which is neither across nor
up but “half on” and locally termed the “Chute and Pillar” or
“Diamond” system.

The gangways are driven first in the direction of the strike, and
the chutes straight up the pitch, far enough to form gangway stumps
are connected at the top by horizontal cross-cuts. From here up these
chutes are continued not straight “up the pitch” but “half on” so that,
on a seam pitching at 9o°, the pitch of the chutes would be 45°.

These angle-chutes, as they are termed, are connected at intervals
by angle-cross-cuts driven at right angles to the angle-chutes, their pitch
being also 45° on a seam pitching 9o®, but in the opposite direction to
the pitch of the chutes. All these places are driven narrow and
generally so as to form square pillars diagonally across the pitch, thus
getting the name “Diamond”system. Whil: the newer angle-chutes are
being driven, the older ones immediately behind are being widened out
and cogs placed on both sides, the work being started at the top and
continued downwards, and the pillars immediately behind these are be-
ing pulled and the upper ones first.

The chutes are either driven to the surface or to a counter-gang-
way and the timber needed is lowered down them. Under certain
conditions this system is an excellent one, and the coal gotten out very
cheaply; but it can only be used advantageously when the breakage of
the coal is of little account and where it is not necessary or feasible to
store waste inside the mine.

If the coal is to be converted into coke, and the refuse of such a
nature as to be best taken care of by means of a washing plant, it is an
exceedingly profitable system.

It is very much safer for the miner than “Up the Pitch” work, and
there is no extra labor in the cross-cuts shoveling coal, their pitch being
thes ame as that of the chutes, all the coal mined gravitates to the gang-
ways.

The size of the pillars and the number of cogs necessary are mere

matters of detail to be determined by local conditions, such as the
strength of the walls the thickness of the seams &c., &c.

BRIQUETTE MANUFACTURE.—A new method of manufacturing
briquettes has been invented by Mr. Alex. E. Tucker, of Birmingham,
and Mr. Colin Cory, of Swansea. The advantages claimed for the
process are that it is applicable to every kind of coal, and that when
anthracite is used, it produces a fuel absolutely free from smoke. The
cost of production is said to be much less than with pitch-made fuel,
and the briquettes do not soften when heated. The preliminary trials
of this fuel have proved so satisfactory that a syndicate has been
formed and works are now being put down in South Wales, after
which it is proposed to establish others in Staffordshire and other coal-
producing localities. ‘ :
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The Coal Creek Colliery of the Crow’s Nest Pass Coal Co.

By C. V. Corrrss, Montreal.

[Paper read before the March mectings of the Canadian Mining Institute.)

The coal-fields of the Crow’s Nest Pass Coal Company lie just
beyond the Crow’s Nest Pass over the continental divide at a distance
of about forty miles from the international boundary. They front on
the Elk River, being situated in the most south-easterly mining division
of British Columbia, that of Fort Steele.

The mines of the Coal Creek Colliery are situated in Coal Creek
Valley, five miles cast of Fernie, a town at the confluence of this stream
with the Elk River. They are at an altitude of 3,800 feet above sea-
level and 525 feet above the town-site of Fernie.

The measures have the usual rolling character of all Rocky
Mountain coal seams. Their general line of strike is approximately
north and south. Their dip varies from level to about 20 or 25
degrees, the rise being toward the west. The outcrops are, therefore,
along the mountain sides to the west, at varying heights.

The mines, Nos. 1 and 2, are situated respectively on the north
and south sides of the valley, about 1,000 feet apart. Though re-
latively on the same level, the mines are not opening up the same
scams, as shown in the accompanying geological section.

Old No. 1 Tunnel, on the north side of the valley opened up the
lower six-foot seam shown in the sketch, but this seam has been
abandoned for the present, the tunnel being used as a return air-course
for No. t Mine. ‘The new No. x Tunnel is working an eight-foot seam
of excellent quality. This seam is the top section of the thirty-foot
seam, shown in the geological section, and is situated about fifty fect
above the original six-foot seam.

No. 2 Tunnel, on the south side of the valley, has opened up the
upper portion of the cleven-foot seam shown in the section. The
upper six feet is being extracted. The under five feet, constituting the
pavement, i3 alternating bands of coal and shale. This forms, general-
ly, a splendid floor. The roof of this mine is of great strength and
regularity.

GeoLocy.—These coal measures occur in the Laramie Formation
of the Upper Cretaccous series of rocks. In this district this formation
comprises some thousands of feet of alternating bands of conglomerate
and sandstone, the single strata varying from a few inches to hundreds
of fect in thickness. At frequent intervals in these strata, but always
immediately beneath a layer of sandstone, occur the coal seams with
their accompanying carbonaceous shales. The enclosed geological
section for which the measurements were made by the writer, while
engaged at this colliery during the summer of 1goo, shows the arrange-
ment and thickness of the near lying strata at the Coal Creek Colliery.
It would appear that the strata of conglomerate were laid down along
an ancient sea-beach that oscillated back and forth owing to the
repeated, alternate elevations and depressions of the Laramie Sea-
bottom, the coal-beds marking long periods of small emergence and
persistent marshes in the alternating changes of level. The Valley is
glacial.,

*“The cretaceous,” says Dana, ¢“was the coal period of western
America.,” To what extent this district was favored during the period
of coal making, may be gathered from the following quotation from the
December number of Zhe Collicry Guardian, 1900 :—

“In Crow's Nest Pass there are twenty seams of bituminous coal,
three of which are 135, 20 and 30 feet thick respectively. The aggre-
gate thickness of the seams reaches the large total of 132 feet of coal,
and the area of the field is 144 square miles. This area is estimated
to yield 50,000,000 tons of coal per mile and promises to be one of the
most productive coal-fields of Canada.” This estimate is very con-
scrvative, as the area is officially reported to be 250,000 acres or about

400 square miles, with seams aggregating 150 feet in thickness. The
estimates of some engineers place the quantity of coal within this arca
at 25 billions of tons, which would admit of an output of 25 million
tons a year, or 70,000 tons a day, for 1,000 years. Doubtless, the use
of the diamond drill in the valleys, would reveal many as vet undis-
covered seams. The coal in the seams exposed up to the present, is
very uniform and of excellent quality.” It is said to be the best coking
coal in America, the coke possessing high Calorific power and grea
crushing strength, two most important qualities demanded of coke that
is to be used for smelting.

The coal mines of the Crow’s Nest are well situated for furnishing
coke to smelters. But smelting is only in its infancy in southern
British Columbia, there being at present 5 establishments, one at
Nelson, one at Trail, one at Pilot Bay and two others in the Boundary
Country,

Situated as it is, with vast metalliferous deposits to the south,
west and north, the importance of this inexhaustible suppiy of smelt-
ing fuel, in the development of the “ Great West,” can hardly be over-
estimated.

The relative positions of Nos. 1 and 2 Mines, and of each to the
surface plant, will be made clear by referring to Photo No. 1 and to
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the accompanying plan of the mines. In order to concentrate the
surface labor and shipping plant the mine tunnels are connected by a
restle forty-five feet high above Coal Creek. The Weighing and
Sorting Building is placed upon the trestle equidisiant from the mine
entrances. This building contains the scales, Mitchell tippler for
dumping the mine-boxes, shaker screens, travelling picking-table,
engine for the screens and picking-table, and loading arrangements to
facilitate shipment in railway cars (See Photo No. z).

In both mines the coal is being extracted on the “pillar and
stall” system, the seams being too thick to be successfully worked by
“long-wall” The main levels and headings are driven 12 to 14 fect
wide and the rooms cr stalls, about 18 feet wide. The stalls are driven
parallel as far as the undulations of the strata will permit and are
connected by cross cuts at intervals of 50 or 6o feet. This is done in
order to short-circuit the air and dispense with the temporary brattice.
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CROW'S NEST PASS COAL CO. LIMITED:

General View Surface Works looking North towards No.

Weigbing and Scicening Building.
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CROW’S NEST PASS COAL CO. LIMITED.

Jeffrey Electric Motor at Entrauce to No. II Colliery.

General View of Coking Plant at Fernie, B.C,
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CROW’S NEST PASS COAL CO. LIMITED.

Coke Ovens at Fernie in course of construction,

Coke Ovens beiug constructed.
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As will be seen from the plan, owing to difficulties in haulage
arsing from undulations of the mointain strata, the pillars are some-
what irregular both in size and position. They are, in general, about
45 feet square and are being increased in size as the workings extend
north and south into the mountains which rise precipitously above the
mines 1o the height of about 2,000 feet. ‘I'his increase in size is in
order to prevent a crush of the pillars or a creep in the overlying strata
resniting from the enormous superincumbent pressure. It is not
probable that any of the pillars will be robbed until all easily acces-
sible, overlying scams have been extracted.

In order to stop a creep, should one occur, it may become neces-
sarv to rob a section of five or six hundred feet square and allow the
#o0f to settle,

Though two electrically driven coal-cutting machines were pur-
chased, they were in use only a short time owing to the excessive dip
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and rise in some parts of the mines. At present all cutling is done by
hand.  Much of the coal can be easily brought down by means of the
pick alone, after the usual under-cut has been made. In gassy rooms
the maul and wedge are used to bring down the coal when digging is
dificalt. But in rooms in which naked lights are used, after the
under-cut has been made, the coal is blasted down by means of No. 2
or 5 black powder. The amount loosened by a good shot is 1 to 3
tons. The average consumption of powder is 1 1b. per 5 tons of out-
put. A shot-lighter has charge of the placing and depth of all holes
and of discharging all shots.

The rate of work is about eight to fourteen tons per pair per shift
of cight hours, in wide work. In narrow work in a six-foot scam a
pair averages about one yard per shift.

Haurace.—The undulating character of the seams renders haul-
age a difficult problem in engincering.

The main haulage is operated for about 2,000 feet by an electric
motor in each mine. The grade of the motor tracks is 2 per cent.,
rising inwards as far as the first bend in the main haulage road, shown
in the plan, after which it is variable. In No. 2 mine the main motor
haulage was extended Goo feet by means of an clectrically driven
stationary hoist. The grade of the track for the hoist varies from 15
to 20 per cent. being too steep for the motor. The hoist is geared to
give a cable-speed ‘'of two miles per hour. The secondary haulage in
each mine is by horses and is under the superintendence of a driver
boss in each. The driver boss remains at the landing and oversees
the coupling and starting of the motor trips. Each driver hauls, on
the average, about 40 boxes per shift, from four working places to the
landing—a distance not cxceeding 300 feet. It is found to be bad
economy to let the round trip for a horse exceed 600 feet.

The arrangement of tracks, switches, scales, tipple and creeper
are shown in the plan trestle tracks (See Plate III).

Two men are required on each motor, a motor man and a con-
ductor. These haul the trip, from the landing in the mine, out upon
the trestle, and switch it on to the weighing and dumping track, re-
turning with empties. The loaded cars are now uncoupled and pushed
forward on the scales by a bankman. A tally-boy removes the tally
and reads the miners’ number to the weighman, returning the tally to
its proper place on the tally-board. The miners have availed them-
selves of their legal right to appoint a check-weighman who overscers
the weighing and checking of each box. .

After being weighed, the cars are dumped by means of a Mitchell
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tippler, capable of dumping 10 cars a minute. The tippler is so
arranged that the following cars release the wheel-grips of the empty
car in front, which then runs down a 5 per cent. grade for a distance
of so feet, and then switches automatically back on another track,
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falling 5 per cent. for the same distance, to the side of the tipple.
From this point, reached by gravity, the car is pushed by a creeper up
a 15 per cent. incline, to a sufficient height to permit it to run forward,
under the action of gravity, on the empty track ready for attaching to
the next return trip.

Dirricurties.—Owing to the thickness of the seams being
worked, there has been no necessity for ¢ brushing” the roof for
haulage-roads in either mine.

In No. 2 Mine there have been a few cases of heaving of the floor
but these have so far caused but little trouble, being of no great
extent.

On the other hand, the undulating character of the strata causes,
even on the general line of strike, some very steep grades, which it is
practically impossible to overcome by horse-haulage. The haulage
on these parts, between the rooms and the landings, presents a series
of difficulties which it will tax the utmost skill of the engineer
economically to overcome. As already mentioned, one of these long
15 to 20 per cent. up-grades is operated by an electrically driven
stationary hoist. A second zo0 to 25 per cent. down-grade in No. 2
Mine, is operated by gravity for about 400 feet, being provided with
double track, 31 inch cable, and a drum at the head of the incline,
worked by means of a {riction clutch.

TIMBERING.—As the roof in both mines has been very sound,
timbering has been a comparatively easy matter. The chief difficulties
so far met with, have arisen from slight faults and one slight fall in
No. 2. But even these have been secured by the use of a few extra
props with ties as cap-pieces. The props and booms are of tamarack
and spruce, procured from the neighboring forests.
7 inches to 10 inches in diameter. The timbers are set in the usual
way, it being rather more than usually important to set the head of the
props a little above a perpendicular from the foot of the prop to the
roof, owing to the tendency to creep. This causes the prop to tighten
in case of a creep, thus offering resistance instead of falling out.

The method of timbering the gravel tunnels will be described
later on,

They range from

VENTILATION.—Considerable quantities of fire-damp, C H,, are
given off in both mines, due probably to the fact of the coal-beds being
still almost intact and to their great thickness. Both mines show the
natural tendency to become more fiery as the workings extend inwards
from the exposed outcrops, and as, in consequence, the depth of
covering increases. The problem of ventilation is, therefore, of in-
creasing importance. ;

Moreover, the altitude, 3,800 feet, gives very low barometric read-
ings of 24 to 25 inches, corresponding to a pressure of 12 to 12Y
pounds per square inch. This low pressure greatly increases the
amount of fire-damp’s given off from the coal. It also increases the
volume of air required to dilute the fire-damp and supply the men, in
the ratio of 5.4. Besides, the reduced pressure augments the difficulty
of exhaustion by fans. Thus, ventilation, as well as haulage and the
tendency to creep, will require the closest attention of the engineer.

The splitting system of ventilation is the one adopted, there being
at present 2 splits in each mine. The air-courses, splits, stoppings,
etc., for No. 2 Mine are shown in the plan, the direction of the air-
currents being shown by arrows.
to that of No. 2.

It may perhaps be interesting to follow one of the splits around.

Referring to the plan of No. z, we see that the air-current, 50,000
feet per minute, enters the mine by the main haulage road, 6 feet high
and 8 feet wide, having a velocily therefore of a little over 1,000 feet
per minute. At A, the current is split, one part turning to the right
and the other to the left, as shown by the arrows. The air-current in
both splits is directed round to the working places and kept from being

The ventilation of No. 1 is similar

dissipated through the old workings of the mine by means of the doors
and stoppings indicated by the lines drawn from pillar to pillar. At
B, is the first door, as the stopping here is across a haulage road. As
a certain amount of leakage is necessary, in order to keep the haulage
road from B down the main d=ep, supplied with air, this door is made
of canvas. The use of a canvas curtain also saves the expense of a
door-boy. Similar canvas doors replaces the tight-board stoppings
wherever the latter would interfere with haulage.

Following the left split around, we come to a typical working
place at E (See E on tracing of plan). Here the air would short-
circuit and not sweep the gas from the working-face were it not for the
canvas stretched from roof to pavement shown by the line a b. The
brattice is extended as the working-face is pushed forward, always
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being kept within about g feet of the face. When the room is extended
about 6o feet, to C, a cross-cut, ¢ d, is made into the next working-
place, a tight-board stopping is placed at E F, the brattice is removed,
and the air is thus short-circuited through the cross-cut, ¢ d. This is
the method of directing the air-current to the face of all rooms and
entries. Entries are driven in pairs with cross-cuts at intervals of
about 6o feet, one entry acting as the intake, the other as the out-
take.

* Still following the left split we come to F, where the right split
having traversed a similar course, unites with the left in the return
drift. At G, is an over-shot, where the outgoing current is made to
pass over the left in-coming split.

Passing onwards we come to the air-pit. Here a tight door is
placed across the return-drift and the air passes up the air conduit,
the fan above acting as an exhaust.

This fan is of 8 feet diameter by 4 feet width, with 14 vanes. It
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is belted to an Atlas horizontal engine, the ratio of the engine and fan
speed being 5.8. The fan speed at present is 208 revolutions, supply-
ing 50,000 feet of air to the mine per minute. It is capable of supply-
ing 70,000 (o 80,000 feet per minute as occasion arises.

The amount of air required by law is 100 cubic feet per man per
minute. The amount in circulation in each of these mines as shown
by calculation from the velocity indicated by the anemometer, is more
than 300 feet per minute for every man, boy and horse.

Lieut.—The trestle is lighted by 16 pairs of incandescent lamps
of 16 candle power. The main haulage roads are lighted by 40 similar
lamps of 20 c. p., one lamp being placed at each turn in the road and
3 at each landing. Arc lamps were tried at first, but these proved
unsatisfactory as they burned out quick by owing to coal-dust.

Naked lights are used in all parts of the mines except those re-
ported unsafe by the fire-bosses. In July, 1900, 40 Clanny safeties
were in use but the company keeps on hand a sufficient supply for use
by all underground laborers in case of emergency.
~ Drainace.—Considering the extent of area developed below the
drainage level there is but little water. The irregular ground prevents
concentration into one or more main sumps. To remove the water

diggers. The picking-table is 60 feet long, 5 feet wide, and travels
4o feet per minute. The discharge of coal is regulated by means of
friction gear attached to the driving shaft. The large coal and slack
are discharged direct into cars standing on the sidings below. These
cars are run down by gravity for filling, and again for coupling into
trainloads, the grade for that purpose being 2 per cent. All the slack
goes to Fernie for manufacture into coke. The grade of the spur from
Fernie to the mines is 2 per cent.—length of 5 miles.

Power.—Two Polson’s fire-tube boilers, locomotive style, of 100
H. P. each supply steam at 100 lbs. pressure to the following engines :
Dynamo engine, No. 2 fan engine, machine-shop engine and engine for
screens and creeper. Steam for No. 1 fan engine is supplied by a
small separate boiler. Two new boilers are being introduced to meet
the increasing demands for steam as the mines rapidly develop. One
is a water-tube boiler of the Polson make, Heine type, 200 H. P.; the
other is a return tube boiler, horizontal furnace, 80 H. P. made by the
Jeffrey Manufacturing Co., at Columbus, O. The dynamo is driven
by a Polsons horizontal engine. It is a direct-current, constant-
potential dynamo of 134 H. P., over-compounded o per cent. It
supplies a current of 400 amperes on the line at 220-250 volts. The
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met with in the lower rooms of No. 2 Mine, 2 Tripley electric pumps,
1 Sould hand pump and 1 water car are in use. The capacity of the
electric pumps is about 2o gallons per minute, each of the 3 plungers
working at 6o strokes per minute. Their position is shown in the
plan. The small quantity.of water met with in No. 1 is handled by 1
electric pump and t hand pump. Each of the electric pumps is driven
by a 3 H. P. Motor.

SURFACE TREATMENT.—After being dumped by the Mitchell
Tippler as above described the “run of mine” coal passes on to the
screens. There are 2 mechanically driven shaker screens, 20 feet by
5-feet, with a working speed of 100 strokes per minute, the stroke being
6 inches. The slack eliminated by
the upper screen passes on to the under screen, which, as required,
separates it into coking, and smithing or domestic coal. The screens
are fitted with interchangeable, steel-wire bottoms of 34 inch, and
114 inch, mesh. The lzrge coal is discharged by the upper screen
upon a travelling picking-table from which the sorters remove any
pieces of bone, slate or stone that may have escaped the notice of the

Their inclination is 17 degrees.

™ .
3

current is conducted into the mines by a figure-8 copper wire (equal to
oo B. and S. gauge) suspended on standard mine hangers. The
dynamo supplies electricity for: 3 electric pumps, 2 locomotives, the
hoist in No. 2 Mine and the incandescent lights at the surface and in
the mines. Details of the boilers, engines, etc. will be given under
¢ Statistics.”

The disposition of the surface plant will best be made clear by
referring to Photo No. 1.

DEVELOPMENT.—Besides the usual driving of narrow-work, at
which 4o miners are employed, a new tunnel is being driven to each of
the mines. That to No. 1, is a rock and gravel tunnel of 13{ per cent.
grade and is to serve as a main haulage road. Owing to striking a
bed of quick sand after the rock had been pierced, excavation from
within has been abandoned and has been begun from without. The
dotted line in the plan indicates the unexcavated part. The short
trestle shown to the right of the old trestle (in Photo No. 1) is for this
tunnel. The new trestle is provided with gravity return for the coal-
boxes and with an Ottumwa box-car loader.
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The new tunnel to No. 2z Mine, (really a slope since it follows the
dip) is shown in the plan. The first 60 feet is in gravel, the grade
being 1214 per cent. At this point the tunnel enters the coal, when
the grade becomes variable, as the seam is undulating. At go feet the
drainage tunnel (shown in the plan) was driven. Rooms are to be
branched from this slope, along the strike. The timbers used in the
gravel tunnel were hewn 10 to 12 inches square and framed in sets as
shown in the sketch (See page 27). These sets were placed at right
angles to the dip, 4 feet apart from centre to centre. To prevent filling
in, the sides and top were tightly lagged, the top lagging being 3 inches
thick. The lagging was strengthened, when the tunnel was completed,
by placing lining sets midway between the sets above referred to.
Owing to the steep grade, this slope will be operated by a separate
engine and cable.

OrFicE Work.—Following is a brief account of the staff at the
mines with the duties of each: One superintendent, who has com-
plete charge, under the General Manager, of the mines and coke
ovens; one assistant superintendent, who has charge of the mines
only ; 3 overmen, one on each shift, who have control of the ordinary
miners and shift-men, but not of those employed in development work,
these being under the immediate charge of the superintendent ; 1 time-
keeper and 1 assistant, who have charge of the store-houses and
magazines, issue the time checks, powder, oil, tools and other mine
supplies, and keep all the books necessary to account for these ; one
clerk, whose duties are to keep the “coal-tonnage” book and the
“yardage and considerations” book, and to make out the daily report,
which, signed by the General Manager is at once forwarded to the
Managing Director at Toronto.

At the General Office at Fernie, the General Manager, who, under
the Managing Director, has control of the Michel, the Erickson and
the Coal Creek, Collieries, is assisted by : 1 book-keeper, 1 type-
writer, 1 clerk, 1 coal-shipper and weigher, 1 coal agent and 1 surveyor
and helper.

A complete survey of the working-places is made once every 3
months and added to the large progressive plan kept at the general
office, a tracing of which is immediately forwarded to the Munaging
Director. Minor surveys are made at shorter intervals as needed.

ProbucrioN.—About 50 per cent. of the total ¢ whole coal” is at
present left as pillars forming an enormous reserve for extraction when
the upper seams shall have been exhausted. Of the coal extracted 40
to 45 per cent. is slack, which is entirely utilized for coke, the coke
being of the best quality and in great demand.

The average daily output, July, 1900, was 700 tons, the tota)
average cost of extraction and preparation per ton being $1.30. No
doubt by this time, with the completion of the two new tunnels this
output is more than doubled.

All the coal is of the class known as coking coal, lying between
bituminous and anthracite in hardness and containing 8o to go per
cent. of carbon.

Coke OvENs.—All the slack from the C. N. P. Co's. collieries is
shipped to Fernie for manufacture into coke.

The coke-ovens are of bee-hive shape, 12 feet in diameter and 7
feet 3 inches high with open tops. When completed, there will be oo
of them, placed in two double rows, with 3 railway tracks one on each
side and one between. The shape, construction, tracks, etc. are shown
in Photos Nos. 4, 5 and 6.

The coking-coal is stored in the mammoth, double-decked, self-
discharging bin shown in Photo No. 8. The bin has a capacity of
4,500 tons, cost $20,000, and required 34 of a million feet of lumber
in its construction.

The ovens are charged by the steam lorry (an electric lorry was
used at first) shown in Photo No. 7, having a capacity of 7 tons of

slack. The lorry-track, passing over the oven and under the bin, is of
standard gauge, 4 feet 85 inches.

The average charge of slack per oven is 614 tons (2,000 1bs.);
production of coke per charge, 4.42 tons; percentage of coke, 68 ;
time of burning charge, 6o to 72 hours; average out-put per dav, 1.4
tons.

No provision is made at present to recover any of the by-
products.

The coke is cooled by watering inside the ovens. Coke thus
cooled is said to be superior to that cooled outside the ovens, con-
taining less moisture though the process detericrates the inside lining
of the oven and causes considerable loss of heat.

MARKET.—Both coal and coke have found a ready market and
the demand for both is rapidly increasing. The distribution embraces
the Territories east to Winnipeg, the Western States and British
Columbia. Large quantities have been used by the C. P. Ry. and
large consignments have been shipped to the Royal Navy at the
Pacific Station. The coke finds a ready market at ‘Irail, Butte,
Anaconda and other smelter towns of the West.

TRANSPORTATION.—As before stated, the colliery is situated g
miles from the Crow’s Nest Branch of the C. P. Ry., with which it is
connected by a spur of 2 per cent. grade. By means of this railway
there is direct communication east and west but there is the serious
drawback of high freight rates, resulting from lack of competition.
Large consignments of coke, for smelting purposes, are shipped to the
Western States via the Lethbridge and Great Falls Narrow Gauge
Railway, 200 miles in length, which necessitates transhipment from
broad to narrow, and again from narrow to broad gauge before reach-
ing its destination. Application has been made for a charter for a
branch railway connecting Fernie with a spur to be built from Jen-
nings on the Great Northern.

It is highly probable that Fernie will become a great smelting
town as it has, in addition to coke, an unlimited supply of limestone
in the mountains near at hand.

Thus are being opened up, the vast resources of one com-
paratively small part of the unlimited mineral wealth of our Dominion.

Statistics.—1. The Motor: (See Photo No. 3). Length, 10
feet 6 inches; height, 3 feet 4 inches; width, 4 feet 7 inches; wheel
centres, 3 feet 4 inches; gauge, 3 feet; driving wheels, 2 feet diam.;
weight, 10 tons; H. P., 70; possible load, 17 boxes of 3,000 lbs.
each; average loads, 13 boxes; speed, 8 m./h.; made at Columbus,
O,, by the Jeffrey M'f'g. Co.

I1. Zhe Coal Boxes .
not employed on repairs.

Made by blacksmiths and carpenters when
Following are details: Capacity. 1 ton
or with top setting (or “pitchings”), 3,000 lbs.; tare, 1,100 lbs. ;
material of box, 117 inches spruce; length, 5 feet; depth, 2 feet;
width, 4 feet; length over trams, 6 feet 6 inches; frame, 2 lengthwise
pieces, 4 inches x 6 inches, acting as bumpers, and 3 cross-pieces,
4 inches x 6 inches. Mountings :—Front strap, 2 inches x 54 inch;
middle strap, 215 inches x 34 inch; inside angle-iron, 3 inches x 1Y
inches; hinges for end dumping doors, 214 inches x 14 inch x 2314
inches; strap round 2 sides and one end of box at top, 21 inches x
114 inches; wheels, Hadfeld’s patent, cast-steel, 12 inches diameter,
7 spokes; axles, 174 inches diameter; wheel centres, 1 foot 10 inches;
gauges 3 feet; wheels rotate separately on axles; total height of car
above rails, 3 feet 3 inches; couplings, 3 links of 1 inch round iron
and 2 clevises of 11 inches iron. Spragging is used by the drivers
instead of brakes.

I1. Zracks: Gauge, 3 feet; ties of main haulage roads, s feet
X 4 inches x 6 inches—214 feet from centre to centre, firmly spiked
and fish plated. Motor rails, 40 pounds to the yard; stall rails 25
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pounds to the yard; switches and frogs, made at colliery shops from
F. B. rails. Nbo, of track layers, 2 on each shift in each mine, 12 in
all. Tools used: 1 combined pick and claw, 1 spike hammer, 1
shovel, 1 bar, 1 track-gauge, 1 “Jim Crow”,—(for bending rails)—for
for each mine. Also one track-cleaner is employed.

IV. Engines: (a) Dynamo Engine: Horizontal engine of
Polson make; cylinder, 16 inches diam.; stroke, 16 inches; speed 225
strokes per minute; I. H. P. 150; cut-off, automatic, cutting-off light
at 4th stroke; loaded from 14 up.

(&) No. 1 Fan Engine: Nagle horizontal engine; cylinder, 14
inches diam.; stroke, 16 inches; speed, 62 strokes per minute; cut-off
at 34 stroke; B. H. P., 40; steam supplied by a 45 H. P. loco-tubular

C‘R:ws‘ Nesr COAL;‘AREAS. ¢
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boiler with working pressure of §o pounds per square inch; engine
slowed down once in 2 weeks to fill oil-cups of crank and cross head.

(¢) No. 2 Fan Engine - Atlas horizontal engine; cylinder, 12
inches diam.; stroke 14 inches; cut off at 3 stroke; speed, 130 revo
per minute; steam supplied by 2 inch piping, from power-house boilers
soo feet distant—being first dried in an upright receiver; pressure, 100

pounds per square inch; engine stopped about 3 minutes every 24
hours to fill oil-cups of crank and cross head.

(d) Engine for Surface Plant: Upright; cylinder, 10 inches
diam.; stroke, 12 inches; cut-off at 3/ stroke; 1. H. P., 22; steam
supplied by power-house boilers 100 feet distant—not dried before
using.

(¢) Machine shop Engine. Upright; cylinder, 614 inches diam.;
stroke, 915 inches; cut-off at 34 stroke; speed, 130 revs. per minute;
I. H. P., 10; steam supplied from power house boilers.

V. Boilers: In use in summer of 1goo—2 Polson’s fire tube
boilers, locomotive style, of 100 H. P. capacity each, supplying steam
at 100 pounds pressure to the engines mentioned above; diam.; 4 feet
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6 inches; length, 23 feet; diam. of tubes, 3 inches; consumption of
coal, 4 to g5 tons each per 24 hours; draft for each, 24 inch stack, 70
feet high. Two additional boilers were being added, one of the Polson
make, Heine type of 200 H. P. capacity; the other of 80 H. P.
capacity and made by the Jeffrey M’t’g. Co.
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VI Cuits efe: Miners are charged for oil, powder, squibs and
lost or broken tools, but not for tools and repairs,

Costs, last summer (1900) were as follows:
gallon, powder, 15¢. per pound, squibs, $1.00 per 100,
than j pounds of powder are allowed to a pair at one time.

The prices paid for work were as follows: Per ton, in rooms
In narrow work the usual

Oil, 8oc. to goc, pir
Not more

with nights, 6oc. with closed lights, Soc.
tonage is paid, also yardage, and $1 per set for timbers. In
both wide and narrow work, *“considerations” are allowed by the
Superintendent for special difficultics—as for water, stone, shght faults
or branching stalls,  The allowance for branching a stall is $1.25;
other *‘considerations” are settled as they arise.

V1. Machine shop Fittings - One Williams lathe; one drilling
machine; two emeries; four jackscrews; three sets bolt dies; one set pipe
dies; pipe vise; and the usual hand tools for keeping the engines and
other mine machinery in repair.  Three mechanics are employed
besides three electricians, two engineers and one on repairs.

VI Smithy :  Five blacksmiths are employed as follows: 1
steele-sharpener who sharpens all picks, augers, wedges and other
touls used by the miners; 1 blacksmith and helper for new work; 1
blacksmith and helper for shoeing and repairing.  All steel and iron
used, together with the scrap, are meighed and charged to the job for
which used; The number of hours spent on each job is also charged
azainst that job.

IX. Labor : ‘The average wages carned by the miners is $3 to
$4 per day; general mine labor costs $2 to $2.75 per shift; general
surface labor, $1.75 to $2; boys receive $1 to 1.73.

About 350 men were employed at the mines (July 1900), distri-
buted as follows: (@) Adove Groumd, 2 weighmen, 2 tally boys, 6
bankmen, 6 slate pickers, 12 car loaders, 2 trimmers, (for trimming
slack cars and box cars), 5 yardmen, 3 blacksmiths and 2 helpers, 2
carpenters and 1 framer, 3 mechanics, 3 on electric works, 2 firemen,
2 fan tenders, 2 engineers for screens, 3 prospectors, S on construc-
tion work 1 time keeper, 1 helper, 1 cleck. (8) Underground, (about
290 in all); 3 overmen, 5 fire.bosses, (2 shot-lighters and 3 bosses), 6
track-layers and G helpers, 2 driver bosses, 18 drivers, 4 motormen, 4
conductors, 2 on electric hoist in No. 2 mine, 6 landing tenders, (3
men and 3 boys), 1o pushers and incline men, 12 pumpmen, ard
bailers, 3 shiftmen, (sparemen on each shift for emergencies, e. g. of
water), 4 timbermen, 12 on new rock tunnel work, 40 miners on yard-
age (narrow work), 120 ordinary miners in rooms. Length of shift
under ground is 8 hours “from pits mouth to pits mouth.”

The Composition of Some Canadian Limestones.

{-\) PFor Calcium Carbide. (B3) For Chemical Wood Pulp, (C) For Portland Cement,

By J. T. DoNaLp, M.A., Montreal.

The rapid development of industries in which lime or limestone is
a raw material has given a new interest to this common mineral.

‘The term limestone, however, as generally used includes any rock
in which carbonate of lime is the predominant ingredient.

This of course gives a wide range of composition.

‘The ideal limestone is pure calcium carbonate containing 56 rc.
of lime and 44 p.c. of carbon dioxide.

The conditions under which beds of limestone have been deposited
were such that it i~ scarcely possible 1o find them fully up to our ideal
n degree of purity.

Being a sedimentary rock, we usually find limestone containing
more or less siliccous mater, cither as silica or as silicates.

The amount of siliceous matter may vary from a few tenths of one
Jer cent. up to even forty or fifty per cent.; in which lattercasc itis a

qQuestion whether we should consider we have a sandy limestone or a
calcarcous sandstone,

But again, in nature we usually find that carbonate of lime is asso-
ciated with carbonate of magnesia ; mdeed, it is scarcely possible 10
find a limestone that does not contain an appreciable percentage of
magnesia ; whilst on the other hand the magnesia may occur in such
percentage that the stone becomes a magnesian limestone or dolomite,
which normally contains: Lime 30.40 p.c., Magnesia 21.70 p.c., Car-
bon dioxide 47.90 p.c.

In addition to silica or silicates and magnesia, all limestones con-
tain more or less of what someone has aptly called the “intruder into
everything on earth” siz, iron, in the form of iron oxide or iron sul-
phide.

The principal industries that call for limestone as one of their raw
materials, ae:

Calcium Carbide,
Chemical Wood Pulp,
Portiand Cement.

The object of this brief paper is to state in a general way the
characiers of the limestone required in each of these industries, illus-
urating by reference to Canadian limestones that have been analysed
by the writer.

(A) Caleium Carbide.

A limestone to be suitable for the manufacture of this article
should be as nearly as possible pure calcinm carbonate.  The presence
of magnesia is particularly detrimental. A small percentage of sili-
ceous matter and a litlde iron oxide may be tolerated. These points
are illustrated by the following analyses.

1.—Is being used in a Canadian carbide works,

II. and [11.—Are unsuitable for carbide ; II. because of the mag-
nesia it comains ; and I11. on account of the high percentage of sili-
ceous matter.

I 1L 111.
Insoluble ..ovevvninninnianinianss _— 2.14 10.92
Carbonate of Lime............. ¢6.89 52.00 87.71
Carbonate of Maguesia.......  1.04 42.71 .30
Iron Oxidea.cccvrnviiiininiiens —— 2.20 .70

(B) Chemical Wood Pulp.

For soda pulp, /.e. pulp made by “ cooking” the spruce or other
wood in a solution of caustic soda, any ordinary good limestone will
yield a lime suitable for causticising the soda.

But in the case of sulphite pulp it is otherwise ; selected material
is required. In this case the presence of maguesia is desirable, indeed
the higher the percentage of magnesia, the more desirable is the stone.
But iron is decidedly objectionable ; its presence causes discoloration
of the pulp. The following analyses are of Canadian limestones.

1. is an excellent stone for sulphite pulp. II. whilst good in other
respects contains too much iron. III. does not contain sufiicient
megnesia. *

I II. Il
Insoluble .covvviee vvevieiiiiees 210 2.14 R
Carbonate of Lime............ 36.21 52.00 08.78
Carbonate of Magnesia...... 4t.20 42.71  ‘Traces.
Iron Oxideerieiiennaiinnenanna. .09 2.20 .19

(C) Lortland Cement.

This article is made by calcining a mixture containing proper
proportions of silica, lime and alumina ; this is usually a mixture of
limestone and clay. A somewhat wide range of material is admissible
in this industry. Magnesia is debarred to the extent that the finished
cement must contain less than 3 per cent. of magnesia.

A limestone comparatively high in silica is admissible here, pro-
vided a clay or shale rich in alumina is obtainable.
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A certain kind of impure limestone is the sole raw material for
certain kinds of Portland cement.  This is commonly known as natural
cement rock. It is really an argillaceous or shaley or clayey lime-
stone ; that is, it is the materials for Portland cement ready mixed by
nature.

‘T'he following analyses illustrate the statements just made.

I. is an ordinary limestone suitable for cement. Il contains too

much magnesia. IIT. is a natural cement rock.

I IL IIL
Insoluble .eoevvrvrniiiiieiiiiiss 151 20.23 24.74
Carbonate of Lime..cvienes  97.21 50.37 41.80
Carbonate of Magnesia...... 113 24.63 8.60
Iron Oxide...oo.v cvvveninnnnn a7 2.81 6.30

The Analysis of Corundum and of Corundum Rock.

By Dr. W. L. Goopnwix, Kingston, Ont.

Since the discovery of corundum in Eastern Ontario the writer
has been obliged to pay considerable attention to the analysis of the
rock in which the corundum occurs, and particularly to the deter-
mination of the percentage of corundum, of iron, and of sthea.  Each
of these determinations presents difficulties of its own,

Determination of Corundum.-—The percentage of corundum can
be arrived at in three different ways, two of which are fairly accurate,
viz. (1) The hydrotivoric acid method, and (2) Lhe specific gravity
method ; while the third is only approximate, viz: (3) separation by
heavy solution. These methods have all been used in the laboratories
of the School of Mining, and (1) and (2) have been shown to give
concordant results.  Details of the separation by bydrofluoric acid may
be of service.

The 1{vdrofinoric Acid Method.—Hydrofluoric acid attacks corun-
dum very slowly at temperatures up to 100° C, but more rapidly at
higher temperatures.  On the other hand it quickly disintegrates the
minerals which accompany corundum. The effect of temperature is
shown by the following results, which were obtained by treating the
ground sample in a platinum crucible heated by a small Bunsen flame.
‘T'he sample was moistened with sulphuric acid, covered with sufficient
hydrofluoric acid, and evaporated until fumes of sulphuric acid
appeared. The soluble matter was washed out and the insoluble
corundum ignited and weighed. The samples were all alike. The
percentages of undissolved corundum were 83.38, 89.02, 81.63, $0.06,
69.75, 77-48, and 74.77. ‘The variation is very marked. ‘T'his sample
contains 93 6S per cent. of corundum, as shown when the evaporation
is carried on on a steam bath, followed by heating with a Bunsen
burner until fumes of suiphuric acid just appear. For this determin-
ation it is not necessary to grind the sample very fine. Crushing in a
“diamond’ mortar is sufficient. ‘T'wo samples of another lot gave 95.64
per cent. and 95.38 per cent.  To test the insoluble residue from
another specimen, it was fused with Na H S O,, and from the dis-
solved melt, the alumina, cetc. were precipitated by ammonia, with the
following results :—

Insoluble in H Fand H, $Oy......
Aluming, ctc. in this insoluble part. .. 9216 ¢

To test the applicability of the method to corundum rock a
mixture was made of 20 per cent. of pure corundum and 8o per cent.
of tailings containing at most a trace of corundum. This yiclded on
analysis 20.32 per cent. insoluble in H I and H, S O,. Three
samples from 300 Ibs. of corundum rock gave

Insoluble in If Fand 71, S O,.

92.16 per cent.

I, e e 21.01 per cent.
1 . 20.51
HI . 19.28 ¢

Sample I. was treated without previous ignition, Sample I1. was
ignited, and sample 111. was ignited for a longer time than 11.  Ignited
corundum was shown by other experiments to be attacked to a greater
extent than when not ignited. This is perhaps due to the disintegra-
tion of the granules by the escape of the combined water, which
amounts in a 93 per cent. sample to about 1.5 per cent.

Determination of Corundum by Specific Gravity.—This method is
applicable to the concentrates freed from magnetite. The approx-
imation to the results of the chemical method is very close, as shown
by numerous experiments. For example, the specimen which by
chemical analysis showed 93 68 per cent. of corundum, gave 93.71 per
cent. by specific gravity. ‘The calculation is made on the basis of a
specific gravity of 4 fur the corundum and of 2.7 for the impurnties
(mostly feldspar).

Determination by Separation with Heawy Solution.—By this method
the results are only approximate, as the corundum carries down
adherent feldspar and mica, thus giving too high a percentage of
corundum,

For the sample already mentioned the following are the com-
parative results by the three methods:

I. By chemical amalysis.. ......... ...... 93 68
II. By specific gravity..........coovvuionn, 93.71
I11. By heavy solution.......... cie sieenees 93.23

Determination of Iron and Silica.—The principal difficulty here is
to grind the sample finely enough without picking up iron from the
mortar.  Experience has showed that a considerable percentage of iron
is added by crushing in a ‘diamond ' mortar. Attempts were made to
estimate this and to apply a correction, by estitnating the iron soluble
in acetic acid, and calculating this as metallic iron derived from the
The following results were obtained :—

e dissolyed by Acetic Acid.
0.57 per cent.
0.32 b
0.20 ¢

mortar,

Sample 1.

R 1) R ..

This method was abandoned in favour of crushing and grinding a
weighed quantity of the grains a ittle at a time in a large agate mortar
closely covered with paper, and finding the gain in weight.  In thus
sample both iron and silica can be estimated, as the gain in weight can
be taken as silica.  T'o illustrate the magnitude of this correction the
following will suffice :—

Weight of Sample. Gain from Mortar. Lercentage Garn.
1. 0.4702 .. ennn. +v.. 0.0039 Ceeieeena 0.83
2. 1.0000 ...... e 0.0122 ..vevivenn.nn. 1.22
3 1.0000 ...t tuu..n 0.0073 . e 0.73
4. 1.0000 ...vv v auann 0.0020 .. ...een.... . 0.29
5. 1.00CO ..... «'vinuen 0.0034 «erir vernnnn 0.34
6. 1.0000 t.iiivnnen..n. co0084 ... .. ..., 0.84
7- 1.0000 .. tiviunnen. .73 5 2.11
8. 1.0000 ......... cee. 00100 L.l il 1.06
9. 1.000O ..cvvvnen.nn ¢ 0.0200 .iieiiiina.. . . 209

Nos. 1, 2, 3, 6 and 8 are high grade corundum grains.

Nos. 4 and 5 are corundum rock containing about 20 per cent. of
corundum.

Nos. 7 and g are pure corundum.

The difference in the abrading effect on the mortar is marked.

The sample is fused with Na H § O,, as recommended by
Lawrence Smith, and dissolved. "The iron 1s estimated by titration in
the suluble portivn.  The insoluble purtion is ignited and weighed as
St O,. As a check, the silica may be volatilised by H F and the
residue, if any subtracted.

Corundum is now being produced at Combermere by the Canada
Corundum Co. of a very igh grade, viz. 95 p.c. corundum. When nt
is remembered that manufacturers have heretofore been satisfied with
an So per cent. product, the outlook for the Canadian industry scems
very bright.
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Annual Meetings Largely Attended.—Yaluable
Papers—Interesting Discussions.

‘i‘he annual General Meetings of the members of the Canadian Mining
Iastitute were held as usual in the Club Room, \Windsor Hotel, Moutreal, on
Wednesday, Thursday, and Friday, 6th, 7th, and 8th March. There was
alarg 2 attentance of members, including quite a number of mining students
from McGill University, Montreal, and Queen’s University, Kingston.

WEDNESDAY SESSION,

The sessions opened on Wednesday afternoon at three o'clock. Mr.
John Hardman, 8.8., M E,, Moutreal, being called to the chair, in the
unavoldable absence of Mr, S. S. Fowler, the President.

The minutes having been held as read:—

NEW MEMBERS.

Tle Secretary submitted the following names, having received tke
approval of Council, for election :—

Mr. W. F. ROBERTSON, Mining Engineer,
Proviucial Mincralogist for B.C., Victoria, B.C.
Mr. FRANK B. SMITH, Mining Eagineer,
Fernie, B.C.
Mr. JOHN NORTHEY, Mechanical Engineer,
. Toronto, Ont.
Mr. C. D. MAZE, Civil Engiueer,
Montreal, Que.
Capt. BRUCE CARRUTHERS,
Kingston, Ont.
Mr. CHARLES H MACNUTT, Mining Engineer,
Pulacayo, Bolivia, South America.
Mr, ¥, N. SPELLER, B. A. Sc.
Bureau of Mines, Toronto, Out,
Mr. HARRY WILSON, Miniug Eugineer,
Moutreal, Que.
Mr. HARRY W. WELLLR, Mechanical Engineer,
Montreal, Que.
Mr. D, E. K. STEWART,
Madoc, Ont.
Mr. FRED M. WELLS,
Republic, Washington.
Mr. H. C. FARNUM, Gen, Mgr. Copper King Mining Co,,
Eldorado, Ont.
Mr. ROBERT R. CARR-HARRIS, Civil Engineer,
Kingston, Ont.
r. SMITH CURTIS,
Rossland, B.C.
Mr. JOHIN DEAN,
Rat Portage, Ont,
Mr. C. A. CHESTERTON,
Rat Portage, Ont.
H. C. MICHELL,
London, England.
Mr. J. E. ALDRED,
Montreal, Que.
These, together with abont twenty others approved by Couucil, were
dully «Icci.lared clected members, subject to the provisionsof the Constitution
and By-Jaws.

N

=

Mr.

SECRETARV'S REPORT,

Mr. B. T. A. BELL, Sccretary, then reviewed the operations of the
Institnte during the year. The membership had grown from 192 in 18g8,
when the Institute was formed, to 323 in 1900, including 14 student
members.  In Canada, the wembership by Provinces was : Nova Scotia, 19;
New Brunswick, 2; Quebee, 77 ; Ontario, 91 ; British Columbia, 71 ; North-
west Territories, §; Newfoundland, 2. Six members had heen removed by

eath viz :—Mr. James King, Quebec; Dr. George M. Dawson, Ottawa;
Dr Carl Hoepfner, Hamilton ; Mr. Ernest Biclenberg, Greenwood ; Mr.
Barcley Stepheus and Mr. James Foley, Montreal. Four members were
absent in South Africa, serving with the colors, A reference was made to
the work done by the Institute towards securing better mining legislation
aml in extending the library and reading-room of the Institute, and to the
elaborate series of excursions caried out during September, wken the

Institute had as its guests the members of the American Institute of Mining
Eugiueers, ‘The Report, on mouion of Mr. W. Blukeniore, was unanimously
adopted.

TREASURER’S REPORT.

Mr, J. STviiNsoN BrowN submitted his aundited financial statement,
showing the receipts for the year to live beeu $4,035.37, and disbursements
$3.424 76, leaving a cash balance forward ot $h30.6¢, Tue disbursenients
included :—Publications, $£775.76 ; Iabracy, $361.75; Meetings, §33507;
Legislation, 3271 25; Secretary’s Oflice, $67.4.60 ; Treasurer's Office, §310.09;
General Disbursements, £387.24.

The Repost was unanimously adopted,

DEATII OF DR. DAWSON,

Mr, B. T, A. BirY, said that every member of the Institute and every
mining man in Cunada deplored the untunely death of Dr, Dawson, the
honoured head of the Geological Survey, and their late Vice-President. As
Dr. Ami wonld present 4 memnoir of the late Duector at a later stage of the
proceedings lie only desired to 1utimate that the Council had decuded to
appropriate the sum of one hundred dollars and op:u a subseniption
amouyg the members for the purpose of presenting to the Museuns of
the Survey a memorial portrait of the late Dr. Dawson, and also one of his
predecessor, Dr. Selwyn,

Mr, War, BrariMore, seconded by Mr., P. KIRKGAARD, moved the
following resolution :—** That the Canadian Mning lnstitute, in aanual
session assembled, desires to place on record its sense of the deep loss
sustained by the Dominion of Canada, and especially by the mining pro-
fession of this country, in the lamentable death of Dr. George M. Dawson,
late Director of the Geological Survey of Canada. It recogmses the
immense value of the services which he rendered in the important pusition
which he occupied with such distingmished ability, and not least, the high
qualities of mind and personal character which he displayed. The Insutute
wishes further to express its sympathy with his surviving relatives in their
irreparable loss, and herewith forwards a copy of this resolution to them.”

The motion was unanimously adopted.

SURVEY STAFF INADEQUATELY PAID,

Mr. B. T. A. BrLr .—The matter of an appointment to fill the respous-
ible position vacated by the death of Dr. Dawson secmed appropriste to
direct attention again to the absolutely inadequate character of the
remuneration given to the ofll ers of the Geologicul Survey. It was little
wonder that every year saw the ranks of this important branch of the public
service depleted of some of its most valued officials.  Only lately Mr. A. P,
Low had been secured at a large salary by a Philadelphia Syndicate.  Mr,
W. A. Carlyle was managiny the Rio Tinto Mines, in Spain, at a salary of
$25.000 per annum, Mr Coste, Mr. J. B, Tyrrell, Dr. Lawson, and Dr.
Adams, were other examples of members of the Geological Survey who
had greatly bettered themselves by leaving the Survey. While, of course,
it was not to be expected that the Government could compete with private
corporations in the matter of salaries, everyone would admit that the
remuneration provided by ,the Government for the gentlemen occupying
positions on the Survey was altogether too small for technical ofticers,
Some represeatation might well be mad - to the Guvernment on behalf of
the Survey, not only on account of the inferior saiaries paid its offlcers, but
also regarding the wholly inadequate and dangercus character of the
building provided for its valuable museum and offices. It was tume more
suitable premises were provided for the Survey’s invaluable collections.
He was in favor of sending a deputation from the Institute to press these
maiters on the Government. (Applause )

Dr. W. L. GoonwiN ¢Kingston) endorsed the remarks of the Secre-
tary. Every member of the Iastitute agreed that the mining men would
have to educate the legislators to the importance of the work done by the
Survey for the development of thie mineral resources of the country.” He
believed a committee should be appointed to draw up strong resolutions to
be presented to the Government on the subject.

Mr. E. D. INGALL, of the Geological Survey, remarked that there was
one point that had not been touched upon. The museum which the
Institute and all mining men advocated would be a_national museun, and
the Geological museum would be a portion thereof. At the present time
they had many valiiable specimens which might be very instructive to
those interested in mining, but they had to keep these specimens in boxes,
as there was no room to display them. He thought it highly important to
secure a safe display for the exhibits. The men in charge could bereplaced
if the building tumbled about their heads, bat the exhibits could not be
duplicated.

Dr. FRANK D. Avams, of McGill, considered the subject one of
national importance. While the Government could not be expected to pay
the salaries that are offered by some of the mining companies, the swlaries
should be such as would be an inducement to good men to remain with the
Survey, which had done and was still doing such excellent work for the
development of the country.

Professor CARR-HARRIS advocated the appointment of a delegation to
draw up resolutions and present them to the Government,

The Chairman appointed the following delegation :—Prof. Carr-Harris
(chairman). Kingston; Dr. Adams, Montreal; Charles Fergie, Westville,
N.S ; W. Blakemore. Montreal; B. T, A, Beli, OQlawa; A. J. Mozham,
Sydney; II. M. Whitney, Boston; F. I, Clergue, Sault Ste Marie;
Bernard MacDounald, Rossland; S. S. Fowler, Nelson, B.C. ; and J. M.
Clark, K. C., Toronto.

SCRUTINEERS APPOINTED.

On motion, Messrs, P. Kirkegaard, Charles Brent, and Wi, Blakemore
were appointed scrutineers to examine the ballots for the election of officers.

NEXT PLACE OF MEETING.

It was decided to report to the Council the desirability of holding the
summer meeling' of the Institute in Eastern Ontario, making Belleville
headquarters.
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CIVIL, ENGINEERS' BILL.

Prorussor CARR-ITARRES (Kingston) then brought up a matter which
he behieved was of great interest to every man present and to all mining
men.  The Canadian Society of Civil Lngineers had made an effort 10
estublish themselves as a cluse corporation,  These efforts had been unsuc-
cesstul seveeal times in Oawario and i the Dominion Parhament, They
had also futled on ¢ vr twice in Quebee but finally had succeeded in getting
their act of incorporatwon througlh the Legistature of this Province. He
hims:if hul jowned the Society years ago on the understanding that it was
not tv he a close corporation but whenhey tried to obtain legislation to
that effect he had iett them, He represented that some of the clauns laid
before the legislators were unfounded and produced letters 10 show that
the [ustiv e of Civil Engineers of Kugland and the Association of Civil
Engineers of the United States were not protected by law as close corpor-
ations. He invited eagineers to join the Dominion Institute of Federated
Engincers, which included such ten as Sir Sanford Fleming and welcom-
ed memhiers whether they had gone through the course prescnibed by the
rival assocition or not ~ Protesser Carr-Harns concduded by cautwmng
membhers of the lustitute against enteraimnyg any half way measures or
compromises regarding the Bi.l.

The Session adjourned at 5:30 p m,

EVENING SESSION.

The Members reassembled in the Club Room at eight o'clock, Mr.
Hardman presiding.

The following papers were presented:—

“*Across the Pitch vs, Up the Pitch,”
Anthracite, N. W. I,

*'Notes on Gold Mithing Practice at the Athabasca Mine, Nelson, B. C.”
By E. Nelson Fell, A, R. &, M., Nelson B. C.

“Leaching Copper Ores by Sulphurons Acid
E, Salt Luke City, Utah,

¢*Shipp.ng Coal by the Aerial Wire Rope System at Port Mornien.'” By
J. G. 8. Hudsun, M. E., Port Mounen, C. B,

A Simple and Convenient Instrument for Mine Surveys.”
Robbuns, M. E., Kimberley, B, C,

“Rope Driven vs. Direct Driven Colliery Fans.*
cock, Montreal.

“Pioucer Work on The Crow's Nest Coal Areas,”
M. £, Montreal,

*On the Iron Ore Deposits of Bilbao, North Spain *
Adams, Montreal.

INSTITUTE RECOMMENDS DR. ADAMS AS SUCCESSOR TO
DR. GEORGE M. DAWSON.

On the conclusion of Dr. Adams interesting and valuable paper which
was beautifully illustrated by lantern projections, the Secretary stated that
his attention had Leen called to anitem in the evening paper announcing
that the appointirent of a successor to the late Dr. Dawson, Director of the
Geoloygical Survey had not been made. In this connection he desired to
say that at a meeting of the Council held on the previous evening the
Counail had unanimously agreed to recommend to the Government the ap-
pointment of Dr Frank D Adams. Dr. Adanis was eminently qualified to
fill this important and responsible position.  (Applause.) He wonld there-
fore on bebalf of the Council submit their recommendation for the endorse-
ment of the meeting

Mr James F. Lewis (Sherbrooke) said he had very great pleasure in
moving that the reconnnendation of the Council nominating Dr. Adams he
approved.

The motion having been agreed to unanimously the Sccretary was in-
structed to forward the following telegram to the Hon. Clifford Sifton,
Minister of the interiori—

“Canadian Mining Institute at a large and representative meeting to-

night unanimously recommends the appointment of Dr. ¥iank D.
Adams an old member of the Survey staff and Logan professor of
geology at McGill, as successor to the late Dr. G. M. Dawson.”

INVITATION TO VISIT THE MINING LABORATORY AT McGILL.

Dr. Porier at McGill extended to the visiting members the usual invit-
ation to visit the mining laboratories of McGill University which they would
find most interesting,

By O. E. 8. \Whiteside, M. E,,

By E. . Jennings, M.

By Frank
By Fraucis T. Pea-
By Wm, Blakemore,

By Dr. Frank D.

MEDAT, FOR STUDENTS.

The Secretary intimated that the Council had decided to appropriate
Friday morning for & Student'’s Seszion and that their President clect, Mr.
Chirles Fergie, hal agreed ty donate a goid medal for the best Student's
paper comributed to the proceedings of that session.

‘T'he meeling adjourned at 10: o p. m,

THURSDAY AFTERNOON.

The members ‘met at three o’clock, Mr, Hardman in the chair,
following papers were presented :—

“ Notes on the Magnetic Iron Sands of the North Shore of the St.
Lawrence ™ By Mr. J. Obalski, Inspector of Mines, Quebec,

¢ On the Occurrence of Nickel in Qregon.” By Dr. A, R. Ledoux,
New Yok,

““0a the Treatmaut of Auriferous Mispickel Ores' (Two papers).
(@) By Me. P. Kirkgaard, Deloro, Out. (4) By Mr. Syduey B. Wiight,
Deloro, Ont. .

After discussion on these papers Dr. Henry M. Ami presented a com-
preliensive skatch of the hie and work of Dr. George M. Dawsonn.

The mesting adjourned at 5 45 p.mn.

The

THURSDAY EVENING.
Mr, Hardman took the chair at 8,15 p.m,
AUDITORS APPOINTED.

On motion, Messrs. 1, W. DeCourtenay and George Macdougall were
reappointed nuditors for the ensuing yeur.
Dr GoobwiN then presented s paper ¢ On the Analysis of Corun:lum
and Corungum Rock.”
NOTICE OF,MOTION.

Mr. J. STivENSoN BrowN, Treasurer, gave notice that at the next An.
nual Mecling ot the Institute he would move that all rebates on Provinal
Societies’ subscriptions be ubolished,

MINING PROGRESS IN 1900,

Mr, B, T, AL Brii, Secretary, then presented the balance of lus auuuay
report in whicu hie revienad 1 cobsiderable detasl sunie ot the more sauent
features of miniuyg entesprse throughout the Dontnion 11 1go. A cunser
vative estintate he said, would place the value of Lhe ninerat production at
not less than §67,000,000 g5 cuilipated Wittt £47,275,512 10 1559, Kougnly
speaking the production mighit be distributed us toliuws i —

Yukon, N, \W. Terntories and Mamtoba...... $28,000,0c0

British Columbra.......... Cerereeeeeeas «vvs 16,000,000
Ontirio. . v ovvenena Ceeetee e Cetreereeaes 9,285,424
Quebec..oooenn, Ceeeeene v Ceereaseren it eian 3,000,000
Marntme Provinces.ooooo i, N 11,000,000

Returns from British Columbia while not coumplete gave a very fair wea
of the progress made 1n that Province, S0 tar they mdicated : Totnageore
mined yo per cent, iucrease, Guld production o per ceut. mciease , diner
35 per cent, increase ; Copper 20 per cent, lucrease; Lead 2¢0 per wunt,
mcrease, aud ncrease i the value of lude snes ot from 50 p. €. to Lo per
cent,  The Vancouver Islana Collierics are eapucted to have at least hed
their own, while the output from the Crow s Nest Pass had nisen from abuut
69,000 tuns in 18yy Lo Lver 23u,00u 1 Jyoo atnd Uits crease Ut 105U s
will about represent the increase in the totad production.  From the Yuhon
the gold output had increased from about §17,500,000111 186910 Lver $25,000,0
00011 1900,  Returns from the Assay office, Seattle, showed dust and but
livn from the Yuhon recened during the year $16,446.437.05, and purchaed
by the U. 8. Mint and Selby Smelung Co., San  Francsco, dunng clewen
months, 1st Jan, 1o Nov. 3oth, £5,3y5.0.0, to winch would be added aust
taken out but not reported, dust used i the country as a medium or ex-
change, at least another $3,000,000. Several thousaud 1ons of coal were
mined 1 the territory, and §31 tuns exporied to Unated States Lerriton,
Dredging for gold on the Saskatchiewan was sull i an expenmentdl
stage, but this industry had a promi:ing future. “The coal output i the
North-west Territories was  Bituthinous cual. 3ug,000 tons : amhracite cout,
17,500 tons.  In Assimiboia the production of higmte at Roche Percee and
Coul Fields will show an increase over previous years.  In Manitoba pros.
pecting for gold was being carried on in the district lying adjacent to the
Wesrtern boundary of the Province of Outariv.  The gy psum depusits hying
north of §t Martin were also being opened up.  The tutal value i
mineral output of Ountario for 19.0 was £9.258,424, as cumpared with
$3,789,901 in 18g9. 11,109 persons were employed, aud the wages pad
amounted t0 $3,364,400. The prominent features were the great expans.on
in the production of copper, nickel, and iron. In Quubec the nowaie
fecture was the flon ishing condition of the ashestus 1ndustry, the shy-
ments for the year being the greatest and most valuable in the hastory ot the
industry, being :—From Thetford mines 31,254,700 1bs,, fram Black Lake
6.895,565 1bs., and from East Broughton 1,759.coo tbs. Including all
districts the shipments of asbestts amounted to 23,251 tons and nearly
7,c00 tons of ashestic, the whole of a value at the wine of not less thay
$1,000,000. Theiron, pyrites, mica, graphite, gold, and other industis
were touched upon.

Entering, as they unquestionably are, upon an era of immense actiny,
thie coal iron, and steel industries of Nova Scotia occupied a foremes
position in the nuneral expansion of the year.  The output of coal was the
largest in the history of this industry. New coliieries wore being opencd up
at Port Morien, at Port Hood, Broad Cove and other parts of the Province,
Mr. Bell then dealt with the iron, gold, gypsum, and other minecral
industries, concluding a comprehensive review with statistics showing the
pig iron, steel and lead bounties paid, and the quantities and values of
mning and smelting machinery imported free and dutiable during the

car.
y Mr. E. D. IngarL, Chief of Division of Mineral Statictics confirmed
the estimates of production given by Mr. Bell, and pointed out that cne
interesting feature he had omtted was the fact that phosihate is bewy
shipped from Tennessee sight to Buckingham, which used to be the centic
of our pliosphate industty.

Mr. W. BrakkEMorE—I should like tosay a few words on the extran ely
interesting and valuuble report presented by our Sccretary  The only
difficulty is to grasp so much material s he haslaid before us, Whatever olse
may have happened, it is evident we are fuce to face with a very large and
satisfactory increase in the mineral production of Canada. An inciease
35 percent is certainly very large. An interesting feature is that <ome of
thiese developments itre even moresignificant thay the vah ¢ indicates,  For
instance, the very large increase in the onipnt «f coal is s gnificant, for all
ourindustries ornearlyall are dependent upon coal, aud the large incicace
indicates the busy state which prevails in eur other industries. We arc all
aware of the gigantic steel plant t!at i< being developed and which was
wanted to promote the consumption of our ore in Canada. There is no
doubt that within a few years this will call for an increase in the production
of coal that we perhaps do not now even estimate and a consequent large
increase in population and prosperity. Recently I have heen more interestad
in the west than in the east Y+ u know the effect there upon the smelving
industry of a suitable and cheap coke. There is a larger matket over the
horder than in Canadian territory—a legitimate and natural market for Can-

- AL
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adian coke and it must go there, because there is no suitable coke produced
over the border.  As to the ditficulty of transportation, that can be vvercome
by standardizing the narrow guage railway thit runs from Lethbridge, and
it would enable Brish Columbia coke 10 be laid down at Butte, Condor,
and Helena at from $2 1o §3 per ton chieaper than American coal. I have
no douot that that enterprisc iu tiie West will be the source from which all
supplies of coke will be drawn for the West for use in both Canadian and
Uniled States territory, for smelting purposes. There is another question—
thit of sending Coal from the East turther iuto Canada. All the coal con-
sumed in the centre of Cauada comes from the States; but there are
indications that it may be possible to seud Nova Scotia coal as far west as
Winnipeg.  With a good waterway from Moutreal to the Lakes, which I
believe you wiil have before very long, and with the splendid iron ore
from the shores of Lake Superior which is neces.ary to mix with the Nova
Scotia ore to produce perfectly satisfactory results in Cape Breton steel-
making, there w.ll be a returu cirgo tor boats which can take coal up to the
lakes, and this will make it possinle to lay coul down in Winnipeyg for less
than §7 a ton. I will leave other gentlemen to speak of the lead and silver;
but as to the coal, iron, and steel industries, I can see that some of the
anticipations in which I ventured to indulge when I came to this country,
eight years ago, are being realized  As mining men we wish every success
to the great enterprises which are being established in our midst, and which
have « very reasounable probabulity of success.

Mr. CHARLES FERGIE moved a vote of thanks to Mr. Bell for his excel-
lent paper.

Dr. GoopwiN—I listened with much pleasure to the secretary’s most
exhaustive report. There is one part of it I should like to remark on, as
being more particularly inteiested in the mineral development of Ontario,
and that is the production of mica I didn’t gather that Mr. Bell gave any
figures of the output of this mineral.

Mr. BELL—Yes; I quoted Mr. Gibson’s figures of the production in
Ontario. T'he bulk of the mica produced in Canada comes from Ottawa
County, in Quebec, but it is aifficult to approximate the value of the out-
put. The figures published by the Government are not to be relied upon,
being very much under estimated.

Dr. GoopwiN—I understoud Mr. Bell to say that the mica producers
had formed an organization of some sort ?

Mr. BELL -Yes, they have formed the Canadian Mica Miners' Associa-
tion, an organization of which I happen to be the Secretary. We are collect-
ing and have a mass of useful data concerning the consumption of mica
which for commercial reasons we desire to keep to ourselves. There is
some talk of the producers forming a trust or combine with a view to
regulating prices, and extending the market for (anadian mica, but I am
doubtful whether this will ever be accomplished.

Mr. A. B CLABON (Rossland) gave some interesting particulars of the
progress of mining in British Columbia, the outlook for which, he said,
was never more promising.,

The vote of thanks to Mr. Bell having been carried unanimously the
meeting adjourned at eleven o’clock.

FRIDAY MORNING.

Friday morning was devoted to a student’s session, when valuable
papers were contributed by Dr. J: Bonsall Porter and a number of the
mining students at McGill.

FRIDAY AFTERNOON,

Mr. P, KIRKGAARD, on behalf of the scrutineers, reported that the
following had been unanimously elected, the officers and Council for the
ensuing year being :—

PRESIDENT.
Mr. Charles Fergie, Mining Engineer, Westville, N.S.

VICE-PRESIDENTS.,
Mr. R. R. Hedley, Metallurgist, Nelson, B.C.
Mr. Graham Fraser, Ironmaster, New Glasgow, N.S.
Dr. Frank D. Adams, Geologist, Montreal.
Mr. Jas. McArthur, Metallurgist, Sudbury, Ont,

SECRETARY.
Mr. B. T. A. Bell, Editor Canadian Mining Review, Ottawa,

TREASURER.
Mr. J. Stevenson Brown, Montgeal.

COUNCIL.,
For British Columbia—

Mr. J. B. Hobson, ME , Quesnelle, B.C.
Mr. W. F Little, Colliery Manager, Anthracite, N.-W.T.
Mr. E. B. Kirby, M E., Ross'and.
Mr. Bernard MacDonald, M.E., Rossland.
For Ontario—
Prof. Courtenay DeKalb, M. E., Kingston.
Mr. P. Kirkegaard, Mine Manager, Deloro, Ont.
Mr. Major R. G. Leckie, Sudbury, Ont.
Mr, R. G. McConnell, Ottawa.
For Quebec—

Mr. George R Smith, M.T..A., Mine Manager, Thetford Mines, Que.
Mr. James T. McCall, Iron Mer-hant, Montreal, Que,
Mr. Jas. . Lewis, Sherbrooke, Que.
Mr. J. Burley Smith, M.E., Montreal.
Yor Nova Scotia—
Mr. R. E. Chamhers, M.Ii,, Bell Island, Newfoundland.
Mr D 1. Robb, Mechanical Engineer, Amherst, N S,
Mr. Henry S, Poole, M.A_, A R.S.M., M. E., Halifax.
Mr. G. F. McNaughton, Mine Manager, Forest Hill, N.S.

Mr. HARDMAN, vacating the chair, called upon Mr. Fergie, the Presi-
dent elect, to preside over the meeting, and in introducing him to the
meeting referred to his distinguistued career in Canada as a mining engineer,

Mr FERGIE, who was received with much applause, then took the
chair  He thanked theni for the great houour they Lad done him in elect-
ing him as their President, and he promised that during lhus term of office
the work of the Institute and its interests would receive lus earnest atten-
tion. He called for the co-operation of all the members, particularly in the
matter of coutributions to their Transactions. He invited menibers to
present their experiences in mining practice.  What was wanted was an
interchange of ideas and experiences in practical mining work presented in
a form most likely to bring about discussion.

Mr. J. M. Crarg, Q.C., LL.B., then presented a valuable paper on
‘“ Company Law.”

Mr. J. LowLks (of London, Eng.) on being called upon said—It is
quite a surprise to me to be calied upon, for I cannot claim to be a mining
engineer, although very nearly one. I was interested in hearing Mr. Clark
make his remai ks about the Enghish Company Law, as I was in the House
of Commous during the whole time the Bill was before it, and 1 heard the
debates thereon. In one respect I think Lng ish company law has been
far ahead ot company law on this side, because no such thing as issuing
treasury stock below par has been allowed. An agreement setuing out the
whole terms of the contract has to be fyled, and it is open for anyoune to
examine, so that the whole history of the thing can be seen. There has
been this trouble on o.r side, that company shares have been used too much
as gambling counters on the stock exchange. One has to take risks, but
there 1s too much dependence on the front page of the prospectus. People
don’t examine the enterprise so much as they look at the front page of the
prospectus, Ithink that Canadians would do well to assimilate their company
laws on the English model. The whole intention of the Act was to make com-
pany promotion a more honest occupation. I hope that the effect of an end-
ments on our side will result in more attention being given to the purity of
conipany law on this side, and of the assimilating of yonr company laws
more closely with ours I do hope it will be possible to open up :ome
reciprocal connections on our side with men who will be willing to intro-
duce Canadian stock, without necessarily putting it under English adminis-
tration, which is more costly than Colonial in these matters, May I ven-
ture to make a suggestion that various mining organizations, 1 mean
organizations of mining men, will be doing a service to English investors
by having a sort of bu eau of engineers wh m thev can recommend, not
only for the higher positions. but also the junior positions in the mine. It
would be a real boon if this Institute were to make that provision. I
would like topay my tribute to Mr. Clark for having brought this subject
forward, and probably the effect of it will be that you will study English
law a little bit more, and perhaps make some amendments in the direc-
tion I have indicated. I sincerely hope that the effect of a wider
knowledge and greater interest on our side, and theenormous strides
on this side, will be that you will do all in your power to justify the con-
fidence many feel in your resources. and the conviction that we can trust
our money to capable men, who will see tha‘ our interests are taken care
of, although so far removed from home—(applause).

MR. LiSLIE HILL (Vancouver)—I was much interested in hearing the
paper and getting some information about the English Company Act. I
feel very strongly about the disadvantage of the issuing of shares so very
much below pir, and I think it is a very unfortunate way, and has led to a
great deal of trouble. It would be much better if we could assimilate our
law more to the E1glish law, so that it would be more uniform. I think it
would give confidence in England.

Mr. CLARK —Perhaps I should have pointed out that when I was talk-
ing of issuing stock at a discount I was speaking of provincial Acts. The
Dominion Act is practically the same as the English law was before the
passing of the recent Act to which I have alluded. Under the Dominion
Act, a company having a Dominion charter cannot issue shares at a dis-
count, and they must be paid in cash, unless an agreement is filed with the
Secretary of State, The only difference between the Dominion act and the
old English law was that the agreement had to be fyled with the Secretary
of State in Canada, and in England with the Registrar of Joint-Stock
Companies. Very few of our companies have been incorporated under
Dominion law.

Mr. LowLES—What percentage, do you know ?
Dr. CLARK—About one in a hundred.

Mr. RuFus H. PoPgr, M.P., at the request cf the secretary, made a
few remarks. He expressed pleasure that the English act had been
improved, as when he was over there ona visit he thought criticism might
be offered on their methods of doing business. We required capital very
badly in Canada in our mining business, and many of us had felt, when we
went to England, that there was too much money wanted to remain in
London before it found the mine. A large portion of the money of Canada
was locked up in the banks of Canada. Bank directq;s had to be exceed-
ingly cautious, and the older they got, the more cauiiovs they grew, until
the: became of no use either to this country or anywhere else. ~ It had come
to this stage today, that if you went to a bank with the best possible paper,
no matter whose good names might be on it, the bank would ask if the
money was to find its way into mining in any shape or form. If the
answer was in the affirmative, the money was refused. Therefore it would
readily be seen whyv we were particularlv short of capital. He considered
this a reflection upon the whole mining industry ¢f this country. Bank
directors were quite right in shutting down on matters which had ro basis ;
but when a property had become a sure fact. and required a litile more
money to complete 1t, he did not sce why banks should not consider good
names in the same way as they would for a pulp mill or any other factorv.
Mining was jist-as essential as any factory for the advancement of the
courtry. It was about time that the Dominion DParliament told these
gentlemen that they must be patriotic as well as business-like in the use of
the public money which Parliament gave them a charter to lock up—
(Applause),
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Prof. W, G. MIrLAR presented his paper on **‘The Iron Ore Fields of
Ontario,’”* which, after discussion, wuas tollowed by one from Dr. H. M,
Asron ‘*‘I'ne Sedimentary Formations of the Province of Ontario, and
Boring Operations carried on in them.”

After discussion, the members adjourned at six o'clock.

ANNUAL DINNER.

In the evening about seveuty members and their friends sat down to
dinner in the Windsor Hotel. After aun excellent collation, a thoroughly
enjoyable cvening was spent in sonyg and seatiment, speeches being hmited
to three minutes.” A splendid programme of vocal and instrumental music
was carried out under thie auspices of the Zingari Glee and Banjo Club, who
nost generously volunteered their services for the occasion,

Sultana Mine of Canada.

The accounts covering tlie operation of this company for the year
ended joth September, 1900, show :—

BALANCE SHEET, 30TH SEPTEMBER, 1900,

Dr.,
£ s, d. £ s. d.
To Capital authiotized............c.vuvenn 275,000 © O
Issued—
n 225,000 Shares of /1 each, fully paid,
allottedtovendor.................. 225,000 0 O
o 13,507 Shares of £1 each, fully paid... 13,507 O ©
n 1,200 shares of £ 1 each, ss. paid...... 300 0 O
——————— 238,87 0 o0
o Sundry Creditors—
Tondon ......ovviiviiiiiiiinn., 9tr 8 8
Canada,..c.ivuevinneninnaninn, 2,995 4 3
—_———— 3,906 12 11
£242.712 12 12
Cr.
By Cash—
At Bank, Londoun.................. 402 O 10
vy Canada............. ..., 129 12 1t
Inhand.. ..o oo, 2 911
. . —_—— 534 3 8
»w Property, buildings, and cquipment
taken overas per contract, 26th July,
1899, subject to Vendor's encum-
brances, not exceeding £10,0c0,
against which encumbrance Vendor
has  deposited $o,co0 fully paid
SHAreS. ... L iieieiee e e 225,000 O O
o Funher expenditure—
Mine development................ 9,455 15 O
o ASsay HoUse t...iiiiy veen ceanel s {1t g1o
o Boat. Lo 19 2 6
o Building. ... 0o o L . LIS 0 o,
o Boarding house ..................... 3611 6
» Electric light (... ........0 .. 63 19 8
o Ml oo e 33615 2
wMive oL ol Ll 2,110 4 S
o Powerplant.. ... o e 84 6 5
wOffice..o. Lo 2910 9
o Slable. oo il e L 9 610
o Machine shop.......... e e e 147 7 3
o Sleeping camp ........ . Lo L 28 16 2
— 13,451 6 6
. Vendor—
Paid on his account ... ... . ... - 404 3 ©
o Storesand materials ...... ... ...... 585 6 4
o Prelimininary expenses.. ... ...... 1,307 5 4
9y JOSS—
I’e- Profit and Toss account ,....... 936 18 7
Add September  wages not  yet
paid or apportioned. ..ol 414 9 6
—_————— 1,43t S 1

_4212.}1: 12 11

Pro=11 & L03$S ACCOUNT, 14TH Aucusr, 1899, TO 30TH SEPTEMBER, 1000,

Dr.
£ s d, 4 s d,
To Canadian expenses—
Ansty account .. Lo ceae. 162 4 6
Roataccoumt ..., ...oovee. . L., 128 9 4
13 ctrie Lightaccoant.. ..., ..., 12 9 3
Insuance, Fire..oovvvvens vinenne 145 4 7
Iarance, Acedident. .o oo, Iso S8 3
Managrement ... oL 3% o t
Mill expenses, ..., .... e 72318 10
M-ne 1o e e aaeeas 4052 9 3
Offiive  ,, ... . ... 193 15 3
Stable 0 ... L L. 12714 6
Sleeping Camp....ooooovinnl, 7 610
General expenses.., ..., .. . 121 6 2
Interest and discount ............. 71t 3

London expenses— .
Prinung, slationery, cables, and
POSHIZR. oot iiieni ciiirieeas .
Secretarial expenses and rent......
Directors’ fees,.ooviiiiaiiiiiianna

177 10 6
291 13 4
500 O O

By Bullion ... .o. cie tiiiit it e e
v Boarding house ............. .

n Exchange...... . .. .

» ‘Transfer fees.....

War Eagle Consolidated Mining & Dev.

969 110
L1158 11

5937 9 2
63 1 2
916 ¢
3 6o
150 N 3
956 15 7

— —_

Co.

The accounts of this company submitted at the annual meeting on

26th ulto,, show :—
FINANCIAL STATEMENT

For THE YEAR LNDING 3ist DECEMBER, 1900.

ASSETS,

Mines and Mineral Claims. ., ..o oo, e $1,701,156 39
Cashonhand andinbank......... ... oo 2,107 19
Stores ol Hand. .ot i e e e 19.365 83
Machinery, buildings and equipment.......... ... ... 227,624 62
Furniture of Offices .. coviiinreniniiiiiisonncnnna, N 1,840 85
Monita Gold Mining Co'sStack....ocvviiiiiiiineiinin, 89.549 ¢4
Mugwunp Gold Mining Co.’s Stock...oovvn vviiine, 28,336 S
Rossland Red Mountain Gold Mining Co.’s Stock........... 56,140 20
War Eagle Hotel Co’s Stock. ... oovn cviii i iiiieiininnans 12,000 €O
Accounts receivable. ... oLl oo il 27,3%3 S1
Profit aBd LSS, s eieieeniutviiiiiiiiii it 197.514 93

£2.363 c6o 35

LIABILITIES,

Capital Stock............ e e e it ettt reeeaae $1,750,000 00
Bank of Toronto, Rossland..........c...oviiiivet tiennnnns 255,608 27
George Gooderhatil . .vviiiiy viiiiie i e 351,461 ®
Accounts payable......o.ovviiiiiiiiiiii i Lieiiii 5,990 o3

_$2,363.060 35
PROFIT AND LOSS ACCOUNT.
Dr,

To Cost of Mining and developing War Eagle
Mine, including salaries, wages, Directors’
remuneration, office and genecral expenses. . $272,266 67

¢ Diamond Drill Prospecting...........on.... . 20,508 18
“ Consulting Engineers’fees..... ... ...o.u.... 4.850 o0
** Hoist and Compressor Litigation............. 6,200 68
‘¢ Other Legal Expenses....ooveeven ceeninn.s 1,430 67
¢ Mine Accidents.....cooiviiiiin cieiiinnnnn 72 0§
“ Interest and Exchange......... .....covv.n 15,495 32
“ Travelling Expenses.........oovevviine vonsn 355 94
HOANGIIOL'S TS . ottt iiieiiiiii e 2¢O 00
‘“ Crown Point Expense..........c.ovvnvinnen 15 50
¢t Richmond Group Expense..........o.o.0vues 319 78
—_— £321,807 79
 Dividend NO, 2I....00viiviinininirionsnsees 26,250 c0
_$318057 79
CRr.

By Balance .o.oovvee ouiuiioenon. oo e e e 74,959 09
** Net Proccedsfrom Ore Sales........oovviiiiiiiveiienenn 74,431 ©8
¢ “Fransfer Fees.......... e ierteiteaiadeaciessecaaes 325 55
“ Amount 1eceived from Insurance Co. re Pender Damage

ST 797 14
‘¢ Balance..... e eteirseeeiietiiieataiaete aeeaieneeas 197,514 93

_$345 057 79

Athabasca.—Thie annual report covering the work on this Nelson
Mine to Januiary 1st, 1go1, gives the product for the year as $170 60¥,
obtained frum 5054 tons of ore, the profit being £29.551. The cost of
mining is still high. In development 1,027 ft. was done at a cost of
$20,0 4, or $15 10 per foot. ‘The milling cost was £14 7.  Ore and waste
mined, 28,176 tons  Cost per ton, $2 €9. Total cost of development was
$29.014 ; and of extraction, $75,712, making a total of $104,726. The net
profit in 1Sg93 was $31,200.

Centre Star.—The company has announced the sth dividend of 1¢,, or
£35.000, payable April ist, makiug £175 cco paid by the new company to
the date mertioned. About 2 500 tons of ore are shinped weekly to the
Trail Smelter, and this amount is likely 1o be increased.
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COMPANY NOTES.

The Crow’s Nest Pass Coal Company, Limited.—The anvual report
of this Company dated 1st, March is as follows:—

The Net Profits for the year after paying all operating expenses and all
charges of every kind at Head Office and Mines, amounted to $141,004 10.
This amount has been derived from the various departments of the Com-
pauy's business, viz: the sale of coal and coke, and trom waterworks, house
rentals, general store, etc., etc.  Asno dividend was paid for the year on
the Company's Capital, the above sun has been carried forward to credit of
Profit and [,oss, making a total sum at credit of that account (including the
atiount atready there from the earnings of 18g9) of $158,874.52.

‘I'he coal produced during 1900 amounted t 220,458 tons. Of this tonnage
114 063 tons were sent to the Company’s coke ovensat Feraie,and :roduced
73,496 tons of coke, while the balanuce of 106,395 tons was disposed of as
merchantable coal, -

During the year the Company paid out in cash the sum of $374,030.83 of
which the pay rolls amouunted to $419,037 09 the balance of $454.943.74
having been disbursed for new coke ovens, additions to plant and for
development work at Fernie and Michel. One hundred and ten (110) new
coke ovens were built in 1900 which makes with the 202 in operation at the
end of 1899, a total of 312 overs with a capacity of over 450 tous of coke per
day.
y'I‘ne number of men at present in the Company's employ is about 8oo
and this number will of course steadily increase as our mines are developed.

The Pinancial statement at 3tst December, 1900, shows :

ASSKTS.

Mines, Real Estate, Plant, Development, ete., etc.....$2,266,016.65
Cash in Bank..... ....§37,50t 62
Accounts Receivable........ccvv.0o.0vs 67,005.42

Sessrecresaae see

— 104,507.c4
$2 370,523.69
LIABILITIKS.
Capital Stock Paid-up..... vees e $2,000,000.00
Profit and loss Account:—
Balance at Credit 31st. December 1899....$ 47,810.42
Added in 1900........... eriieeees. .. 141,064.10
—_— 188,874.52
Bills Payable.. ........ Cererearaeeteiaetrane $121,795.72
AccountsPayable...............coooiiiiis 59,833.45
—_— 181,649.17
$2,370,523.69

Granby Consolidated Mining and Smelting Co.—The succerscf the
smelting plant established by this company at Grand Forks is giving great
satisfaction to the shareholders of this enterp-ising company. The plant
consisted of two rectangular water jacketted furnaces, 44”7 x 160”7, with all
the necessary appurtenances incident to a modern copper smelting plant,
It was iustalled at Grand Forks, B. C., to handle the low grade copper ores
iu the Boundary District, and was designed to handle sco tons per day.
Under the direction of the Superintendent, Mr. A, B. W, Hodlges, the plant
has averaged 600 tons per day, and has reached as high as 763 tons, ~ The
Company has, within the last month, completed smelting its first one
hundred thousand tons, and has reached a low cost of mining and smelting
that has made a new record. .

To complete this plant the Granby people have just placed their second
order with the Gates Iron \Works, Chicago, consisting in part of two more
water jacketted furnaces, 44” x 160”; a complete ore crushing and sampling
works, with No. 5 Style D"’ crusher, one ¢” x 15” Blake crusher, one ‘B
Gates crusher, one sample grinder, three sets of rolls, elevators, etc; a com-
plete Silica crushing mill, including a Dodge crusher, dry pauns, rolls,
clevators, etc., and the following converting machinery: one tilting rever-
beratory furnace complete, one converter stand complete, cars, & complete
hiydraulic systemi, blowing engine; otic ten ton electric crane, one forly ton
electric crane, with everything complete to muke a perfect plant.

British American Corporation.—The local officials of this company
liave been notified that their services will uot be needed after April 1st, but
they will all be re-engaged as officials of the Rossland Great Western, The
change is dueto the voluntary wind.ng up of the British America Corpora-
tion in London. It floated the l.e Roi, I,e Roi No. 2, Rossland Great
Western, and Kootenay Mines, which will now stand on their own merits.
The officials in Rossland concerned are General Manager Bernard
Mcdonald and his assistants,

Intercolonial Coal Company.—1'he annual meeting took place March
7th at the officeof the company in Montrexl The sales of coal and coke
for the year ended December 31st, 1900, amounted to 225,869 tons, ‘I'he
following gentlemen were clected directors for the ensuing year : Messrs,
James P. Cleghorn, W. M Ramsay, Thomss Wilcon, E. G I Penny, A, 1V,
Hooper, R. MacD. Paterson, Churles Fergie and IF. C Henshaw. Atasub.
sequent meeting of the board, Mr James P. Cleghiorn was re-elected presi-
dent; Mr. Charles Fergie was re-clected vice president and general
manager ; and Mr. D. Forbes Angus was re-appointed secretary-{reasurer.

Dominion Copper Co.—James Breen, me ager of the Dominion Copper
Cowmpatnty, has been in the Pheenix Camp recently in consultation with
J. H. Parker, the superintendent. For the last three mouths developmen?
on the Brooklyn, Stem-winder, and Rawhide has Lieen actively presecuted
by Mr. Parker, and aithough nothing official is given out, it is known that
in the two first mentioned properties the results have heen more than
satisfactory. The Brooklyn is the only one equipped with an air com
pressor, but a large force was put at work on the Stemwinder at hand
drilling. In this mine the work was largely drifting, and valuable ore

bodies were vpened up. It was the intention to put a five dill cuipressor
oun the Stemwinder temporarily for use till the large 20 dinll plant was
available, and excavations for 1hie foundations of e smaller plant were
made Tois plan hus been changed and part of the Stemwinder force
laid off. This week the company began development work on another
of its claims - the Idaho, which adjoins the Brookiyn on the south, A
couble compuriment shaft is being sunk sbout 250 feet west of the old
so-fout shaft, It is understood that 1o time wilt be lost in poving up the
inmense ore bodies, which bave a phenomenal surface showing. ‘L Idaho
has long been known by old timers as one of the best properties in the
Boundury.

Le Roi Mining Co.—The manager at Rossland cables :—** The follow-
ing amount of ore has been shipped from the mine to the smelter, 12,394
tuns, yielding 5,309 028. gold, 9,207 vzs. slver, 129 tons copper, value
£31,830. ‘The smelter shipped £334,c00 worth matte for the entire month.”
(Utlice note—"* The decicuse in returns is cuused by a bicak.-down 1 the
old shait, which occurred about the middle of the month, having rendered
inuceessible for the time being the ore body east of the shaft, from which
the principal supply of ore was being stoped.’’)

Cordova Exploration.—Under Mr. Kerr this company is making
splendid progress with the opening up and re-equipment of their Belinont
mine. The new 3o-stap null is 175 feet long, go feet wide, and Sy feet
from lowest 10 highest point, It is substantially built, neatly finishied and
painted, and well hghted. The 3o stamps are dsiven by a Corliss engine of
150 It.p. Theengine a 1d shaft have been put in strong enough to extend
the mull and drive 120 stamps if necessary, Pulleys on main shaft to drive
stanps are equipped with friction clutches, so that ten stamps can be hung
up completely without slowing the engine. From the side of the engines
a6-t. driving pulley up to stone breaker counter shaft. Crushers ate twe,
one 10 by 20 aud a smaller une 7 by 10, ‘I'he mill in this part bas ore bin
capacity of 6cotons. ‘I'be crushed ore, on leaving thie mortar boxes, flows
over plates 36feet long, having a series of 10 drops.  From there it passes
over 6 Wilfley tables, driven by a separate engine, which has a capacity for
double that sumber, Below this floor is the new cyanide plant, It'con.
sists of Uiree large circular steel leaching vats, 15 feet in diameter and 4 ft,
deep.  Brlow these are two circular steel tanks, 7 by 2ft., and further below
are zinc boxes where the gold is precipituted. Below these ate two sump
tanks g by 4ft, and also three wooden acid tanks, on this floor. Above
the leaching vats are two other steel tanks 10 x 5 used for storage, This is
the first cyanide plant ever used in this district. The cyanide plant is in
charge of W. I1. Whytock, who spent five years in the Rose Deep Mine in
Southt Africa. The stamps and tanks were manufactured by the Wm,
Hamilton Company, of Peterborough., The engine and boiler-house
attached to the mill is 8o x 40 ft., witll a hall-way 6 ft. wide through the
centre to enter the mill, The engine-toom on north.west side is substan-
tially built with 18 feet ceiling, and contsins the Coiliss engine already
mentioned. The old mill engine is used for driving the dynsmcs for
electric lighting, The hoiler house contains 2 horizontal {ubular boilers,
set in brick, with space for a third. There are the usual feed pumps, with
National Heater to heat water by exhaust steam. Electric current for
lighting is generated by two dynamos, diiven from counter shaft by
clutches. One generates current for the day, when light is used in the
mine, and the other for night, It is a_three-wire system, this being pre-
ferted for its convenience, safely in mine, and for better insurance rates.
There are abundant b'ghts throughout the mine, shafts, mills, shops, office,
manager's res:denice, store, boarding-liouse for the staff, ete.

Behind the mill is a large tank house 112 by 20 by 20, connected with
thie mill by a passage, It contains 7 large water tanks 15 feet in diameter,
12 feet deep with capacity to hold 75,coo gallons. The water supply comes
from No. 1 shaft, “The assuy office consists of a brick bui-ding in two parts
20 by 28 and 20 by 20 feet. The larger part contains a sample grinding
room, where will be installed a motor sample grinder stone hreaker, under-
neath the floor of which is a 20 by 20 cellar for coke, and a furnace room 20
by 18, equipped with combine gasoline furnace and mufile. The other part
consists of a laboratory, 20 by 20, an office 10 by 10, and a balance room,
The building is heated by furnace.

Several additional machines have been added to the machit e shop, 1t
is fitted up with a large turning lathe, 6.ft. planing machine, 2 drill ma-
chines, pipe cutting and screwing machine and holt screwing machine,
driven by a small air engine. This, together with the three blacksmith
shops, on the mine, enables them to make and repair any part of the ma-
chinery, The air compressor is a frame building 140 by 60 feet and contrins
a cross-compound air compressor with intercooler and aftercooler condenser,
185 H. P., with air receivers and air line from air receiver to the various
shafts: 2 return tubular hoilers in separate rooms with electric damper re-
srulators, large water tank. 7.coo gallons capacity, for coolers. At the mine
there are 10 shafts, the decpest being down gon feet. No. 2 is down 18§
feet and No. 3 is 250 feet. Noue of the others is yet over 100 feet, A large
amount of drifting and cross-cutting has been done

The property consists of 425 acres at the mine, 300 of whicli is in the
town<hip of Belmont and 125 acres in Marmora. At Deer Lake the com-
pany has 160 acres also.

The compinv owns a most admirable water-power at Deer Lake, a
distance of 234 wiles from the mine. Two dams have been Huilt at the foot
of the Iake. The large dam is 8o feet long, 12 feet high, 13 feet thick at
hase and 5 feet at top. It is built of concrete and cement masonry. The
other dam has a t mber slide 20 feet wide for use of lumbermen, and also a
sluice gate to admit water to flume pipe 7 feet square, Tt is contemplated
to instal a largre air compressor and bring air to the mine through a 1o-in,
wrought iron pine, which will then supply power for the whole 1iine,
Manager D G Kerr's plant is to have ample stamp capacity in his mill and
pr])\\'er cheap enough that the lonest grade ores can he thoroughly treated at
a low cost.

A tramwav has been built, commencing at the Jevel of the top of the
mill.  Ore is hauled along this tramway (level with top of mil) in cars
containing 10 tons, hy one horse. This tramway forins a perfect circuit for
collecting the ore from all the shafts.
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at the Sle the shaft is down :lbOlll 165 feet.

At the Nazemoth, north of Black Sturgeon Lake, the shaft is down 55
feet, and at that llLl)lh it cruss-cut of tne vemn has been started.  The
gangue contains u large percentage of pyrite.

The Aenldir Mine on Camp Bay is starting up again ;
supplies, &c., left Rat Portage for the mmne today,

teams with

A gang of men will i a few days be sent out to the Homestal s Mitie to
TECOMMILNCE MINIDY LPLTALIODS,

The only news about the i cnargo1s not of a very cheerful character, 1t
being to the effect that the unp.ml maners had been offcied twemy-tive
cents on the dollar os a seitlement. The nuners have tefused to aceept
this.

Itig reported that a new company is to take hold of the Ao mine,
putting up 100 ono o for a thiree fiths share in the property, the vendors
retaining two-fifths.

‘The Chumpron Mining Co. is gazetted, with a capital of one miilion
shares. Tlusis the old Hud Mine, and is about eight miles from Rat
Portage.

Zagle Lake.~QOn Prendible Island the drift is in about go fect the shaft
is down 6o feet, and sinking will now be resumed. The vein is prowmising.

Close by the above Messrs. Prendible and Bruce have begun develop-
ment of a fine -looking vein on one of their islands.  This is a strong vein
of quartz right in the contact, having the Huronian schists on one wall,
and the eruptive granite on the other.

Mr. Partington is showing in his store a chunk of very rich gold quartz
taken from the ’.lrtm;,lon Farmes's claun near Prendible Island.  Sume of
this phenomenally richt quartz has been sent to the Buffulo Exhibition.

A prospector has just ceme into town from Eagle lake, briuging some
rich gold samples from & recent find.

The Anglo.Canadian Gold Estates Co. are going to test some gold pro-
perties with a diamond drill this spring.

There will probably be quite 8 rush of prospectors to the Sturgeon Lake
country north of Ignace, when the snow goes.

Rat 'ortage, March 21, 1901, J. M.

Winding From Great Depths.

In decp winding, as usunlly carried on, a great load has to be setin
motion, made to attain a high velocity, and again be brought 1o rest within
a very short period of titne ; the engines and the winding apparates have to
be well up to the work and ‘under petfect control, whilst the rope must be
of the highest quality and must be carefully treated. It should, therefore,
not be allowed to overlap o the winding drum, nor should it be allowed 10
‘*angle," that is, yet out ci the disect line of winding and suffer undue fric-
tion agaiust the 7im of the pulley. The prevention of these undesirable
features .incident to winding a great length of rope on large stationary
cylindrical drumis of small diameter has led to the introduction of many

Frank B. Smith, B.Sc.

CIVIL and
MINING ENGINEER

Certificated Colliery Manager Great Britain
and British Columbia.

Reports on Mining Properties.

FERNIE, B.C.

modifications, These and other dh.ul\unlu;,es of Oldlll.ll") winding are well
stiown 1 the secomd of a series of articles wineh appeurs i the ** Lgieer
of February 22ml; and ciear ttlustrations me given of the Koepe sysiem
which 1y (lgmguul 10 overcutne such dinwhacks, Fhie Kocpe syston, says
our contempuorary, introduced into Germany some thinty yeurs ago, had in
thie place of the drum @ single grooved pulley and two liendgear pulleys; a
single winding rope was empioyed, and 1 passed from oue cage over ats
headgear patley, round the winding putley, over the second headgeny pu ey
to the sccond ciuge, whilst beneath thie cages a balance rope was uscd con-
necting them t L,ulur and passig rousd a pulley at the bottum of the
shaty, by which means the descending rope, cage and emply wagons
balanced those ascending, thus leaving the weight of coal or vthier mineral
as the only and constant tuad against the eugi ¢ throughvutihe wand.  The
Koepe system has its advantages,  With the pulley in place of the bulky
heavy drum, swiabler cugines piaced cluser togatber with a shorter crunk
shafu may b used, The engine house, tuo, may be smabler; only vne rope
tay be used for winding, which .d“.-)s cutls ruttnd the same duunetes, ard
is sl\hjcu to wniform flexure, avoiding the baneful wfluence of iwregutar
bending, There should, mourcover, be no *tanglng,” and the Joad is
umfor throughout the wind,  An objection to 1w ats onginal form was
the Hability of the rope to ship, and furdier, when the cages 1ested on the
stops, the \\el;,hl being taken off the rope, it no longer had suflicient adhe-
sion on the motive pulley to enable the load to be restarted.  Thete wus
also the difticulty in re. -capping the ropes. and more serious still was the
probability that in case of injury to the \\mdm;, rope, both cages would be
precipitated down the pit. “These objections have sirce heen overcome to
suime extent, consequently the system has some vogue in Germany, but has
1ot gained ground here,

Briefly, by the Kaepe system the winding can be done more econo-
mically, with comp.lmlwcl\ small cnuncs and plant, and with less lisbility
to overwind than with drums, but there is the danger attendant on the rope
breaking, the extra trouble in capping the ropes, the extra stiess on the
cappings, the slipping, and the unsuitability of the system for lowering or
raising heavy loads such as are occasionally required to be dealt with at
mmnes ; and somehow these disadvantages have stood in the way of its more
extensive employment,

GATES CRUSHER

FOR SALE

One second hand Gates Crusher, size O.0.

Weight 350 Ibs. Original price §$150. Will

give large discount to purchaser.

Write to

CANADIAN CARBONATE CO.,
2303 St. Catherine Street,
MONTREAL.

RAIL

NEW ANL 5SECOND HAND
F‘or Raulways, Tramways, Etc.

JOHN J,

Opposite Queen’s Hotet

MINING EQUIPMENT, Eic.

GARTHSHORE, 83 Front Straet West

TORONTO, ONT.
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T1H DOMINION IRON AND STREL CoMPany, of Sydney, Cape B eton,
is about to start its second furnace. The dates fixed for the thind and
fourth furnaces nre May 1st and June 1st respectively, These 4 furnuces
will give a total daily capacity of 1,000 to 1,5c0 tons,  The steel mill will
be in operation in October for the manufacture of - billets, and Jannary sy,
1902, for rails and plates. Iron from the company's plant is bring offered
in New York.

ATLIN MINING CoMpanv.—Advice has been received that the mining
plant to be erccted on tins compuny's property was shipped from Vancouver
on the 14th February  Everything possible has been done to cusure opera-
tions commencing the montent the weather pertts, and 1t s expeeted e
hydraul.cing will be started before the end of June,

Tyey Corprrr.—The Secretary has issued the following circulur to the
shareholders under date wie 6th inst .—* A report fur the month of January
has been received from Mr. W. Pellew-Harvey, s whieh be suates that the
progress for the mouth consists of 11528 feet of driving, cross-cuttn g, and
upraising at the 200 feet level,  The amount of ore now deretlopad on the
200 feet level is extimated by Mr. Harvey to be 25,000 tons, which lie states
will yicld about K10 per ton profit when surted and treated 1 the Company's
own smelter.  Mr Pellew-Harvey is of opinion that by the end of May the
mine should be sufliciently opencd up 10 be in a0 position to give @ con-
tinuous supply of ore for smelting. The following cablegram has been
received frmn Mr. Clermont Lavingstone today —* We have struck ore ()
crosscut (from) east duift (at) 250 feet.’ This proves another 100 feet of
the ore body on the same level.”

LARGE ORDER ¥OR NICKEL FROM NEW CALEDONIAN MiNgs — It will
doulitless be pleasing to the export nickel tax agitators to learn that their
efforts have agaiu alarmed the Orford Copper Co, so to protect itself it is
negotiating for the purchase of 35.000 tons of New Caledonia ore, to he
deliveral during the next ensuing twelve wonths.  This quantity of ore will
contain about seven million pounds of nickel. and will prove a serivus
menace to the enlargement of operations at Sudbury, for 1t wiil supply a
requiretnent of the Orfurd Copper Co. which otlierwise would have been
supplied by Sudbury,

SvDNEY STREL PLaNT.~The steel plan] at Sydney, C. B,, is an em-
phatic snceess.  Cornelius Shiclds, vice-president and general manager of

the Virginia Coal & Iron Co. and one of the best informed iron men in the
Umited States, has been in Sydney and he says:=—**1 think ihat the Dominion
Iron & Steel Co, will have a plant equal to any of its kind in the United
States.”’

Tur MINE MaNAGER.—Mr, Hugh Murray geve his views of what con-
stitutes an efficient mining manager, summing up the necessary qualifi-
cations in the following terms:— ~“This ideal manager is argus eved and his
vigilince is sleepless.  He is a discip Hinarian, & martinet, not to be gamsand
or trifled with, but his uten enjoy the maximum of safety in their occupation,
With him waste and extravigunce are cardinol sirs,  He sees that not too
much cotton waste is lying around in the engine room, that the oils are not
used tos profusely or thrown broadeast around; that ties and props are not
thrown into thie gob or left in worked-out routits to g0, aunl that cconomy
in the use¢ of supplises is practied in cvery department,. Above all he 18
ccorumica] of minutes.  His mules and mule diivers never wait for any-
thing, and never collide or interfere with each other in making thewr trips.
‘Taols and timbers ave always ready for the man that needs thet, and there
is nu deday while they are being brought from the top. kavery man in and
about the mine has his work to do, and every man dues it, two mwmen always
doing the work of two nten, and not that of one and a quarter. The one
aim and ambition of this non is to get out more coal to-day than ever he
has done before, and P e Inys his plans at a day six months hence to reach
an output Litherto never thought of. Thus planning, and with this object
in view, he phces his mine in a condition, as 0 efficiency, that leaves
nothing to be desired.

Mine Pumping by Hydraulic Power.

When we remember that the difficulty of pumping a mine increascs
very mush wath the depth of werking, the question 4 f domy so fictenly is
one of great importance. ‘The Rucenish-Westphalian collierics will soon
hiave to encornter such difficuliies, for they are on the point of en-
countering coal measures at such a deptly that hencefcrth shafts more than
270 fathoms deep will have to he sunk. Some indeed have already been
sunk 1o a deprlt of about 437 fathioms.  With such depibs thie use of under-
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THE BA%COCK & WILCOX

BABCOCK & WILCOX, LimiTep,

WATER TUBE

STEAM...
BOILER. .

was first patented by Sicphen Wilcox, in
1856. Over 3,000,000 H.P. now
in use. Iias no cqual for MINES,
RAILWAY, SMELTERS, ELECTRIC

LIGHTING or other power purposes.

Large book “SreEam?” sent free on

application.

ENGINEERS
AND BUILDERS.

Head Office for Canada: 202 ST. JAMES STREET, MONTREAL.
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ground stemm engines is hardly practicable, because there is great loss
through comlensanon i the long hine of steaw pipes, and the water snpphed
for condensution 1s not suflivient even for very econonncal engines, More-
over, the lieat set up i the shalt by the long hne of steam pines causes
great diflicultivs, pecessutating the su})ply of Large quanuties of air for
veptilation.  Itis taive that the use of aghly super-heated stestn perits
the working to be carned a few metres deeper; but thut lunt 18 soon
reached,  Fugines with prpiees are out of the guestion, for depths of
500 m tres and apwards, first on acecount of their great cost and slight use-
ful effect, and secondly owing to the preat space ithey occupy in the shaft
and 1ound its wowlt.  [u a Collicry Guandian note, from whicht we extract
the above, the wnter siys that for thas purpose compressed mr is not 10 be
thought of, sv that for an economical pumping plant there is only the
chvice between electric and hydraulic power transmission ; and although at
first sight the former appears to offer greater advantages for underground
pumps. a cleser examivation soon reveils several disadvantages.  Fist and
foremost an electric lant is far more delicate and difficult to keep in order

than the hydraulic ; the high-teasion currents afford a constant source of
danyger 1o the work-people, that must 1ot be under estimated wnder the
hard conditions of mining ; and again, in the cvert of sudden inbuists of
water, the vlectric pumping plants are irremediubly drowned if the mot. ¢
should become flooded. On the contrury, punmips worked by water undes
pressure free themselves in such a case, and uleo start at once, after stand-
g for some time under water, directly the motive water is admitted.
Lustly, the collective useful effect is fur higher with hydraulic thau witly
clectrically worked pumps, #s ¢ Gluckauf ** proceeds to show in an article
founded on lectures by Engineer Frohlich, of RBerlin, arsiving at the con-
clusion that the Kaselowski systet is most ccond tnical, and the favour with
which it is received in the Dortmund district is abundant?y proved by the
muny plants supplied by the Berliner Machinenbau-Aktiengescllschaft.
We cannot agree with our contemporary in the opinion that compressed air
is imdmissible for pumping. The great advantages which air offers in
respect of sufety and ventilation render it, in our opinion, an ideal motive
power for use in mines,

THE DENVER FIRE CLAY €O, |

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

=2 ASSAYERS and CHEMISTS
SUPPLIES.

MANUFACTURERS OF
Furnaces, Crucibles,
Scorifiers, Muffles,

and ol Kinds of Fire Clay groods for
metillurgicnl purposes.  Also Bone
Ash, Borax Gliass, and strictly C. 1.
Granuhted Lead.

SELLING AGENTS FOR

B> AINSWCRTH BALANCES.
S WRITE FOR CATALCGUE
>
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No. 043 Button Bélance

Sensibllity 1/1oo Nilligramme or
1/6500 Qrain Ten inch beam.

GOOD BALANCE for gold and

silver weighings and although

not as rapid as our short beam

balances it is accurate and the work-

manship is the best.

There are several thousand of our

balances in use by assayers and smelt-
ers in all parts of the world.

. Send for Catalogue A-s for full de-

3P scription of this and other balances of

" our manufacture.

Can be purchased through any rellable
Supply House or Direct.

Wm. Ainsworth & Sons,

Denver, Colo., U. S A.

THE OTTUMWA BOX CAR LOADER

PR

unuuncwas; av‘(-)—ﬂ'unw‘;()i -GA‘R. L

For loading Coal or Ore in
Box Cars.

The only successful machine
for this purpose ever put on
the market.

IT LOADS GOAL GAREFULLY

It reduces the cost of loading
Box Cars.
Fae—~ 3
o

Time, Coal, and Money saved
by using

The Ottumwa

Box Car
Loader.

- -

OADER CO., Ottumwa, lowa, U. S.'A.
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IMPORTER OF

4
’ CARBON (Black Diamonds) ‘@

GILL BUILDING, ‘
Nos. & 8 1 Maiden Lane,
NEW YORK, N.Y.

;’ DIAMONDS, CARBON M0 BORTZ =
. ‘0'

Mechanical Purposes..

ALL KINDS OF

a
® DIAMOND TOOLS £

Can supply Finest Quality and Shapes at
Lowest Prices. ‘
‘ ADDRESS

.\ - S. DESSAU
- Gill Bullding, 9 & Il Malden Lane,
o\

NEW YORK, N.Y., U.S. A ‘
ENQU[R,[KS CHEBRFULLY ANBWERED.
K Carbon Fragments
and worn out Dia

monds Bought.
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The New Jackson Hand Power Rock Dril

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

WILL WORK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,

MADE OF STEEL
GUARANTEED

It Saves Labor,

EASIER TO OPERATE
THAN TO DRILL

AGAINST BREAKAGE

It Saves Money.

BY HAND

SOLE

H. D. CRIPPEN’ MANUFACTURER

Write

52 Broadway, New York..:..

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROCESS

May Prove the Solution

..APPLY TO...

WETHERILL SEPARATING CO., 52 Broadway, New York

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

J. Bertram & Sons
Canada Tool Works,

DUNDAS, ONT.

e e e e WORKING MACHINERY

«es 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 LINR OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETR.

MONTREAL
.+ STORE:

321 St. JAMES STREET.

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

Pull Information obtsined at the Above Addresses. Werite for Prices.

MECHERNICHER BERGWERKS AKTIEN VEREIN MECHERNICH

RHENISH PRUSSIA, GERMANY.

(re Dressing and Concentrating P

Specialty: MAGNETIC SEPARATION BY OUR OWN SYSTEM.
Patented in the United States and other countries.

Greatest efficiency, ample guarantees of success, and lowest cost.
Experimental works at Mechernich, Germany, and Neerpelt, Belgium,
Ores dressed and concentrated on tnal for parties interested.

FOR FURTHER INFORMATION APPLY TO

BEER, SONDHEIMER & CO., Frankforf-a-Main, Germany.
ARON HIRSCH & SOHN, Halberstadt, Germany, or to their Agent,

L. VOGELSTEIN, 62 -64 William St., New York.

CANNOT DO IT

Wooden Desks will burn, so will Chairs,

Tables, Cabinets and other articles made of

" the same material—they cannot possibly stand
the fire testt. We manufacture

METALLIC
OFFICE FURNITURE

Desks, Chairs,
Document Files,
Letter Files,
Roller Book Shelves,
Counters, Cupboards.
Anything you Require.

|
|
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SEND FOR CATALOGUE.

The llmce Specialty Mfg, Co, Limited

77 BAY STREET, TORONTO.

1744 Notre Dame Street, Factories:
MONTREAL, Que. NEWMARKET, ONT.
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WALKER BROTHERS

WIGAN, ENGLAND

AIR COMPRESSORS

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

WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS o
ORIGINALLY CONSTRUCTED BY OTHER MAKERS.

RIO TINTO COMPANY

We have received permission to state that tests made by the officials of the “ RIO TINTO COMPANY ™
during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their MINES
in SPAIN, showed that the Coal Consumption was 1.54 Ibs. of Welsh Coal per Indicated Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

THE BLACKWALL TUNNEL

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

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

8. PEARSON & SON, CONTRACTORS. BrAackwaLL TuNNEL Works, EAsT GreENwiICH, S.E.
Mgssrs. WALKER BROTHERS, PAGEFIELD IRONWORKS, WIGAN. May 1oth, 1897.

DEAR Strs,—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.

ne of your Engines ran for almost a year without stopping, and it gives us great pleasure to thus testify to the good qualities of the plant which
we purclgse(? f'romyyou. & We are, Dear S:rs, Yours faithfully.  (Signed) pro S, PEARSON & SON, . W. Morr.

nerrEnann: > FRANCIS T. PEACOCK, M.E., 204 St. James St. Montreal
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SCHOOL orF MINING,

KINGSTON, ONTARIO.

AFFILIATED TO QUEEN’S UNIVERSITY,

The Following Courses are offered =

& 3
% 1—Three Years’ Course for a Diploma in :::
(A) Mining Engineering. J
(B) Analytical Chemistry and Assaying. &
R . &
# 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 (M.A.)
For further information see the Calendar of Queen’s University.

RERERT

4—Post-Graduate Course for the Degree of

Doctor of Science (D.Sc.)
For further information see the calendar of Queen’s University.

2EAT B
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Next Session begins October 3rd,

...1900. ..
¥

#
*®
¥
*
#*
¥
¥

:
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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 TO —u>-

Dr. W. L. GOODWIN,

DIRECTOR
SCHOOL OF MINING, KINGSTON, ONTARIO.
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KING BROTHERS

15 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 [line,—Black Lake.

REDDAWAY'S PATENT

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 & (0., 2or"ARAbA:

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

WATER WHEELS

SAMSON and ADAPTED TO ALL HEADS FROM

CASCADE o 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 tine regulation hy 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.

/ﬂ W /0:
MONTREAL. TORONTO .
HALIFAX.

VANCOUVER.

Has transferred the Manufacturing Part of its business to

The Canadian General Electric Co., Limited,

TORONTO

who will hereafter be glad to quote on all regular lines formerly
made by THE ROYAL ELECTRIC CO. including

S. K. G

ALTERNATING CURRENT APPARATUS.

A

AR~

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

SELLING AGENTS IN CANADA FOR

OC

DIRECT CURRENT APPARATUS.
;‘.

THE TWO STANDARDS IN AMERICA
OF HIGH GRADE ELECTRICAL APPARATUS.

All Enquiries Carefully and Promptly Attended to.
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On a PATENT PNEUMATIC and SELF- | T
| INSTRUCTIONS for FITTING and ADVANTAGES

ACTING PRINCIPLE,

N GLASS

The Lubricators being carefully fitted by enlarging the oil hole to fit
! the plug part of stopper, or otherwise by reducing the plugs to fit exist-
. ing oil holes, the needle must be perfectly round, smooth and clean, so
as to work freely in the tube, the flattened end reaching about half-way
up the inside of Lubricator, while the other end rests on the shaft or
axle, will produce the following results, viz, :—

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

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

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

WRITE FOR PRICES TO

oo THE HAMILTON BRASS
vun connsen rmer cunsns cnes. MFG, G0y Limited,

No Moisture. No Scale. Saves Cost Quickly. HAMILTON, ONT.

TELEGRAPHIC ADDRESS:

‘“LOBNITZ, RENFREW.”
A 1 CODE USED.
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MINING PHOTOGRAPHS,
MAPS, PLANS, TRACINCS, for
MINING ENGINEERS, |
MINE MANAGERS or |
MINING COMPANIES |
Suitable for REPORTS, PROSPECTUSES, &ec.
ENGRAVED and PRINTED.

Special Pains taken with... }
MINING MACHINERY CATALOGUES and j
PRICE LISTS, &c., for Manufacturers.

FINEST WORK GUARANTEED
WRITE FOR OUR PRICES

THE MORTIMER GOMPANY LimiTeD

OTTAWA = CANADA

BOOK-BINDERS PRINTERS
LITHOGRAPHERS ENGRAVERS
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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

MANUFACTURERS OF

Steam Pumps, Pumplng Engines and Hydraullc Machinery. -

General Agenta Tor Canada, DRUMMOND McUALL & CO., Montreal,
, - Local Agent F. R. MEN DENHOALL,; Rossland, B. 0.

| Pumps Kept ln Stock at Montreal and Rossland

MONTREAL..
| PIPE FOUNDRY GO

LIMITED,

PIPES

OFFICES : f

CAST IRON
WATER AND GAS

MONTREAL

WORKS: MGIIIIE. QIIL

PRICES Dl APPI.!GATIOI. '

The Mnmreal l‘.ar Wheel Go. :
. GHILLED —

ucmn GANADA LiFE

"~ WHEELS =~

' For Rallroad, Electric Car, Stroot Rallmy nd .
CANADA LiFe Buu.ome N

Lumba Truck Sanlco Eto.

' 'morus d. oaummoun General Man m R

“

MONTREAL. o

CANADA IRON FURNACE CO lelted

MANUF‘ACTURBRS omr .

*Brand |
’ “g. L F."”
Three Rivers.

_ CHARGIAL PE 0K

AI.SO HAKERS 0F PRESSED AND REPRESSED BRIGKS

Canada Llfe Buulding ey
| | MONTRBA.I. l:, e

GEO, E. DRUMMOND Man

ing Diumr 'l'na uver.



© Smelters |

THE DOMINION WIRE ROPE CO. e

MONTREAL, CAN.
| klnnunoturersof o LANG’S ? PATENT WIRE ROPES

~7 FOR COLLIERY AND GENERAL “ ALSO BEST STEEL WIRE ROPES
MININO PURPOSES. FOR ALL PURPOSES.
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