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WE HAVE LATELY EQUIPPED

HALIFAX OFFIGE :

The Intercolonial Goal Mine
Touquoy Gold Mine
Old Sydney Mine
Colden Group Mine
Neily Mine, Brookfield
Truro Condensed Milk Go.
J. Brignell's Mine

Etc. Etc. Etc.

. FROM.

TORONTO OFFICE :

The Canadian Gopper Co.
Hamilton Bridge Co.
Sawyer Massey Co.
Canada Switch Co.
Canadian Gold Fields Ltd.
Coleraine Mining Go.
Minnehaha Gold Mining Co.
Etc. Etc. Ete.

RAT PORTAGE OFFICE:

Cameron Island Co.
Secretan & 0'Boyle
Olive Gold Co.

Mikado Cold Mining Co.
John F. Caldwell

Foley Mines Co.

Boulder Gold Mine Go.
Hammond Reef Co.

ROSSLAND OFFICE :
Colden Cache Co.

-London & B.C. Coldfields =

Silver Queen Mining GCo.
Knob Hill Mine
Hamilten Mfg. Co., Yancouver
Athabasca Gold Mining Co.
Albion Iron Works

Etc. Ete. Etc.

Canadian Rand Drill Co Montreal

\'I

ALIL. KINDS OF'

RUBBER GOODS for MINING PURPOSES

MANUPACTURED

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

ofrice 612 63 FRONT ST WEST TORONTO FACTORIE.S AT PARKDALE.
Sream & Air Hose, Rubber Bumpers and Sprmgs Fire Hose, Pulley Covering, Rubber Clothing & Bools

INGERSOLL-SERGEANT

For....

. Tunnels, Mines
and Quarries.

ROCK_DRILLS

STRAIGHT LINE, DUPLEX AND COMPOUND

‘AIR COMPRESSORS

Stone Channelling Machines, Coal Mining Machines, and Complete
Plants of Mining Tunnellmg and Quarrying Machinery.

- JAMES COOPER MAN'F'G CO. lelted

BRANCH OFFICES: ROSSLAND, B.C.

299 ST. JAMES STREET, MONTREAL.
RAT PORTAGE, ON1

HALIFAX, N.S.
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ECONOMY, but frequently the opposite, this is especially

true of Steam Appliances and most particularly tetie of
Boiler Feeding Devices, at this point

E C 0 N O MY IN OPERATION IS THE
THING TO BE DESIRED
The hotter you can put your feed water into the boiler
the less fuel it takes to keep your steam pressure at the
proper point.
TWO TESTS by experts in no way connected with our
factory show an .

EFFICIENCY OF 99:% to 99: p.c.

FOR THE

WORLD RENOWNED

AUTOMATIC INJECTORS.

DO YOU WANT ANYTHING
MORE PERFECT?

Be sure you get the genuine. Your dealer has it—if not, write us.
We make a full line of

STEAM SPECIALTIES

CATALOGUE FREE.

PENBERTHY INJECTOR CO.

131 SEVENTH 8T. DETROIT, MICH.
Branch Factory, WINDSOR, OAN.

Largest Injector Manufacturers in the World.

THE WM. HAMILTON MANUFACTURING CO. Limited

'ENGINEERS AND BUILDERS

200000000004

MODERN MINING AND
MILLING MACHINERY . ...

|

i

jsiistisiisiidiisi
191181131181181131

00000000 00+

GYRATING E CONTRACTORS FOR THE DESIGN
$
$

AND CONSTRUCTION OF COMPLETE
VANNER

STAMP MILLS, CONCENTRATION,
CHLORINATION, CYANIDE and

SHAKES LIKE A PAN.

SEND FOR SPECIAL CIRCULAR.

SMELTER EQUIPMENTS.
Depaxr»tment D.

Peterborough, Ont. Vancouver, B C.
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Nova Scotia Steel Co. Ltd.

MANUFACTURERS OF

== [jammered and Rolled Steel Tor Mining Purposes, ««

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel A FULL STOCK OF MILD FLAT, RIVET-
Screen Bars, Forged Steel Stamper Shoes and Dies, Blued =~ ROUND and ANGLE STEELS ALWAYS ON

M@chinery Steel 38’ to 34"’ Diameter, Steel Tub Axles Cut to HAND. s s SPECIAL ATTENTION PAID TO
Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick R
Steel, Draw Bar Steel, Forgings of all kinds, Bright Compressed . NUINERS' REQUIREMENT St % kbt St b Sh b b

Shafting 56’ to 5" true to .2, part of One Inch.tstobototobot . #22CORRESPONDENCE SOLICITED. st ot ut ot

Works and Office: NEW GLASGOW, N. S.

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

ALWAYS CARRIED IN STOCK.

BB, (AMS, TAPPETS, BOSSES, ROLL
may  SHELLS, CRUSHER PLATES,

JAMES HUTTON & CO.

Agents for Canada. SE— MONTR E L.

Adamantine Shoes and Dies and Chrome Cast Steel,

CAMS, TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES.
Also Rolled Parts for Huntington and Other Milis.

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

| CHROME STEEL WORKS,
SR SR S BROOKLYN, N. Y, U. S. A,

C. P. HAUGHIAN, President. F. E. CANDA, Vice-President. C. J. CANDA, Secretary. J. G. DUNSCOMB, Treasarer.

MINING WIRE CLOTH

b Rl = DOUBLE CRIMPED.
EEEEEENENEEE .
EEEEEEEEREER
EEENEEEEEEEN
iEEEEEENENEEN
EEEENEEEEEEN

Miners’ Candlesticks Coal Sereen Wehs

ARE SPECIALTIES WITH US.

THE LUDLOW-SAYLOR WIRE CO. ST. LOUIS, MO.

Mention this Paper, Write for Catalogue.
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THE “DAW” ROCK DRILL

Highest Award International Exhibition Mining and Metallurgy, London, 1890.
Highest Award and Medal, World’s Fair, Chicago, 1893.

Patent Quarry Baes and Tripods.  Improved Tumnel Columns.  Steam and Air Hose.

e
*‘g ﬂdlnf!l-d .

Estimates for
Rock Boring
and

mmnn

 f— ' General Mining
Machinery on
Application.

B N
LI U DL

PATENTEES AND MANUFACTURERS:

A. & Z. DAW.

11, Queen Victoria St.,,
London, HK.C.

Registered Telegraphic Address: ‘“ GULDNES, LONDON.”
Al, ABC, and Moreing and Neil’s Codes used.

ALSO SOLE MAKERS OF THE

“DAW” AIR COMPRESSING ENGINES.

FRIED. KRUPP,
GRUSONWERK,

MAGDEBURG-BUCKAU, (GERMANY.)

_ENGINEERING WORKS, IRON AND STEEL FOUNDRY.
; MINING and MILLING MACHINERY.

Gruson Rock and Ore Crushers of
specially strong construction.

ROLLER MILLS, STAMP BATTERIES,

CHROME STEEL SHOES AND DIES.
Ball Mills, with a continuous feed
and discharge, improved system for
reducing ores to any degree of fineness

MORE THAN 1,100 AT WORK.

Amalgamating Apparatus, Hydraulic
Classifiers, Jig Machines, Round
Buddles, Improved Rotary Tables,
Improved Percussion Tables, Sweep-

ing Tawvles; Amalgam Cleaners,
Amalgam-Distilling and Gold Smelt-
. g rurnaces, etc.
) ing ¥

i\ COMPLETE CONCENTRATION PLANTS. . ...
T CYANIDE PLANT.

Sixteen Awards at the Columbian Exposition.
AGENTS:

JAS. W. PYKE & COMPANY,
35 St. Francois Xavier St.,
MONTREAL.

For the United States: THOS. PROSSER & SON. 15 Gold Street, New York.
For Mexico: Oficina Tecnlca de las Fabricas de Fried. Krupp, Essen y Fried.

Krupp Grusonwerk, Magdeburg-Buckau Apartado 349, Mexico. For South
Africa: United Engi‘neering Company, Lt'd., P. 0. Box 399, Johannesburg, S. A. R.

CL4F%4[L4:{

MACHINERY
W,

LRURO [OUNDRY &
M ACHNE S

Engine‘ers
[JoilerMakers® |
and I:E)underg
A 72> TR Ro

U
N
WITH

LATEST
IMPROVEMENTS
(pecial Mixture,Shoes &Dieg

 with the[3gsTRecond < WaaLo
Wearing quality unsurpassed

RorARy §ary Minys.
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THE ROYAL ELECTRIC COMPANY

MONTREAL Western Office: TORONTO,

MANUFACTURERS OF

ELECTRIGAL MACHINERY x APPARATUS

MINING AND TRANSMISSION OF POWER.

R >
SHEE

OUR S. K. C. TWO PHASE SYSTEM

RENDERS DISTANT WATER POWERS AVAILABLE FOR ALL KINDS OF MINING WORK.

TRAMWAYS COMPRESSORS
HOISTS FANS
LOCOMOTIVES STAMPS

PUMPS DRILLS

WRITE US YOUR REQUIREMENTS AND WE WILL FURNISH YOU WITH ESTIMATES AND PLANS
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DIAMOND DRILLS 7= MG KA AR

Most Accurate and Most Economical Prospecting Drill Made.

The Government of the Province of Ontario purchased in August, 1894, a Sullivan Diamond Drill, Capacity 1500 ft.
The Government of the Province of New Brunswick in February, 1897, purchased a duplicate of the Ontario Drill.

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

KNIGHT & STONE, N. W. Agents. SULLIVAN MACHINERY COrPANY,

ROSSLAND, B. C.
SPOKANE, WASH. 54 North Clinton Street,

CONTRACTORS FOR PROSPECTING MINERAL LaNDS WiTH THE DiamoND DRILL. CHICAGO, ILL.

KING BROTHERS,|REDDAWAY'S PATENT

I5 BELLS LANE, QUEBEC.

Lu m be r, AS beStOS, Specially Adapted for Heavy Drives in Damp or

Exposed Places, in Mines, Saw Mills,

Ch ro m ic I ro n . Paper and Pulp Mills, Etc.

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

nills at River Ouelle, Lyster, Kingsburg, Pabos, Cedar Hall.
Asbestos,—Crude, Fibreized and Paper Stock Hampden -
Mine, Thetford. W. A. P LEMING, SOle Agent fOI' Canada

Chromic Iron line,—Black Lake. 27 St. Francois Xavier Street, Montreal
Victoria Chambers, Ottawa.

Bullock Diamond Dlls

&Extract cores showing the nature of all formations pene- » / |

= trated, and furnishing a sample for assaying.
They are the only Drills which indicate the exact thickness and
character of every stratum.

.... FIFTEEN STYLES AND SIZES....

Adapted to All Requirmants.
B Lol Ll
Manufactured Exclusively by ......

stz M. C. BULLOCK MFG, (0. "z i

CORE, 2 IN. DIAMETER. CORE, 1 3-16 IN. DIAMETER.

1M177 W. LAKE STREET, CHICAGO, U.S. A.

LR A R R ERE X

(ded POWer r ﬁompallv, l:td. % _ ESTABLISHED 1891, _

MANUFACTURERS OF DYNAMITE AND TRIOLINE.

Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting i CENTRAL OFFICE:

Supplies. All Orders Promptly Attended to Under Guarantee of
CENTRAL CHAMBERS, OTTAWA, ONT.

Excellence.
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President. ’ I ‘ORO b] / l ‘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

DESIGNERS AND BUILDERS OF

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

South Milwaukee, Wisconsin.

Iron and Steel Structures for Collieries,
Metal Mines and Smelting Works.
el Res 4t OIICHlng YYOrKS. . .

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

A LARGE STOUCR OF

ROLLED STEEL BEAMS, JOISTS, GIRDERS, CHANNELS, ANGLES,TEES,  BARS AN PLRTES

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

Dominion Bridge Qo., Ltd., Mo oo

THE HALLIDIE ROPEWAY

SIMPLICITY, OR the economical transportation of
material over rugged Countries. Ore,
DURABILITY Coal, Sand, Fuel, Sugar Cane, FEtc., Etc. J#
Satisfaction and Economy Guaranteed. 200 Lines in Operation.
Spans 200 to 2000 feet. Send for Illustrated Pamphlet.

Mechanical loader by which one man can load 25 tons of ore
per hour.

aent ror ' THE COLHOUN EXCAVATOR

A combined power-shovel and cableway, for handiing
Earth. Broken Rock, ete.

S8END FOR DESCRIPTIVE CIRCULAR.

CALIFORNIA WIRE WORKS,

ESTABLISHED 1852.

330 Market Street, SAN FRANCISCO, CAL., U.S.A.

HALLIDIE ROPEWAY.
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THE COLORADO IRON WORKS CO.

DENVER, COLORADO, U.S.A.
ENGINEERS AND MANUFACTURERS

SILVER-LEAD, COPPER
AND PYRITIC
SMELTING FURNACES

and...

CYANIDE and
CHLORINATION
PROCESS PLANTS
CRUSHING ROLLS

FURNACE EQUIPMENTS VANNERS
PERFECTION
ROASTING FURNACES
d CONCENTRATORS
mbeee ORE FEEDERS
ORE DRYERS FORGED STEEL
STAMP MILLS \ R
3 THE FINLAYSON TRAMWAY on property of The 2 SHOES AND DIES
DRY CRUSH|NG MILLS : Noble Five Con. M. & M. Co., Sandon, B.C. : Etc. Etc. Etc.

sesomee The Finlayson Patent Wire Rope Tramway
The latest and best aerial Tramway ever introduced. Its automatic features, economy of operation, large capacity, etc., etc.,
place it far ahead of all other makes. Send for spec1al descriptive pamphlet.

RIBLET & PORTER, REPRESENTATIVES FOR BRITISH COLUMBIA, SPOKANE, WASH.

MILL AND MINING MAGCHINERY.

; 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. FLE@K, - Vulcan Iron Works, - OTTAWA.
HAMILTON POWDER COMPANY.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.
Office: 103 St. Francois Xavier St.,, Montreal.

Branch Offices and Magazines at all Chief Distributing Points in Canada.

MACHINERY DEPOT.

A. R. WILLIAMS & @O.

Write for Quotations on Mining and Quarrying Machinery, Engines, Boilers,
Pumps, Ore Breakers and Machinery Supphes of all Kinds—Immense Stock.

345-347 St. JAMES STREET, MONTREAL, QUE.
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BY THE USE OF... ECTIONAL...

MINERAL WOIL e COVERINGS

. N
FOR STEAM PIPES, BOILERS, ETC.
A large saving in Fuel is made. Radiation and Condensation prevented. ~Steam carried long distances without loss of power,

Eureka Mineral Wool & Asbestos Co. "4 Bay Street

F. B. POLSON J. B. MILLER

POLSON TRON WORKS

TORONTO, ONT.
Best Equipped Boiler and Engine Works in Canada.

N\

Hoisting Engines
Steel Boilers . .

Mine Pumps . .

Rock and
Ore Breakers . .
Lﬁ\
STEAM YACHTS AND LAUNCHES
The Brown Automatic Engine ’

GET OUR PRICES BEFORE ORDERING

ESPLANADE :==x = s = TORONTO.

' ' This School is equipped and supported entirely by the Province of
SBhUUl U P[actlca C'Bnce UI'[]ntU Ontario and gives instruction in the following departments :
)

ESTABLISHED 1878 1—CIVIL ENGINEERING

2—MINING ENGINEERING
AFFILIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAI ENGINEERING
e e —_— e R | 4—ARCHITECTURE

] 5—ANALYTICAL anp APPLIED CHEMISTRY

Special Attention is directed to the Facilities possessed by the School
for giving Instruction in Mining Engineering. Practical Instruc-

tion is given in Drawing and Surveying, and in the following
Laboratories :

1—CHEMICAL  3—MILLING  6—ELECTRICAL
2—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 course

FOR FULL INFORMATION SEE CALENDAR.

L. B. STEWART, Secretary.
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CANADIAN' GENERAL ELECTRIC COMPANY, Lt

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

. 1802 Notre Dame St. - -
138 Hollis Street - - -

BRANCH OFFICES AND WAREROOMS:

- MONTREAL ‘Q Main Street - - - = - - WINNIPEG
- HALIFAX &; Granville Street - - - - - VANCOUVER
NELSON, B.C.

FACTORIES: PETERBOROUGH, ONT.

10 H.P. INDUCTION MOTOR.

INDUCTION MOTORNS

PUMPS,

SPECIALLY ADAPTED FOR DRIVING

VENTILATORS,

COMPRESSORS, STAMPS,
HOISTS, COAL CUTTERS, Htc.

1¥ Send for lllustrated Catalogues of Eleetric Mining Apparatus.
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PROVINCGE OF BRITISH COLUMBIA.
i, He.

Gold, Silver, Lead, Copper, Coal, Coke, 0il, von, Mercury, Platinum,

THE MINES OF BRITISH COLUMBIA
HAVE PRODUCED OVER $112,000,000.

AMOUNT AND VALUE OF MATERIALS PRODUCED 18¢6 AND 1897.

. | -
I 896. 897.
l Customary 1°9 1597
| Measures.
| Quantity. Value. Quantity. Value.
Gold, Placer .................... 1 O0z.......... 27,201 | § 544,026 25,676 $ 513,520
‘ o Quartz Lo Oz.......... 62,259 1,244,180 106,141 2,122,820
Silver ... ‘ Oz.......... 3,135,343 2,100,639 5,472,971 3,272,836
Copper ...l Lbs. ........ 3,818,556 190,926 5,325,180 266,258
Iiead ............................ Lbs. ........ 24,199,977 721,384 38,841,135 1,390,517
Coal ......... ... ... Tons........ 894,882 2,688,666 882,854 2,648,562
Coke ...... RO Tons........ 615 3,075 17,832 89,155
Other materials. ... ... ... .. ... 15,000 {eeeiiieinnnn.n 151,600
$7,507,946 $10,455,268

Production for 1890, $2,608,608; for 1896, $7,146,425; for 1897, $10,452,268.

YTy

GOLD.

Gold-bearing lodes are now being prospected in many parts of the pro-
vince, and at Rossland magnificent ore-cliutes of very profitable gold-copper
ore are being mined and smelted, the Le Roi having paid to date, $725.000
in dividends, with a large and increasing amount of ore insight as the work-
ings attain greater depth, while systematic development on other properties
is meeting with excellent results, mining having just fairly begun in this
camp. Little doubt can now be entertained that Rossland will become a
heavy producer of gold, and that excellent properties now only await suffi-
cient and abundant capital to become paving mines, to further aid in which
the facilities for cheaper transportation and smelting are being now supplied.
At NELsoN and at Farrvinw, CadMp McKINLEY, GREENWOOD, CENTRAT
and other camps in the southern part of Yale, iinportant work is being done
on the quartz ledges there, several new mills being under erection.

Exploratory work is also in progress in East KooreNay and in LILL-
00ET, ALBERNI, and onthe Gulf islands and along the coast line of the
mainland, as well as in other parts of the province.

In CaRIBOO, several large undertakings, involving a lurge amount of
capital, are at work exploring both modern and ancient river channels, the
Cariboo Hydraulic Mining Co., on the Quesnclle river, proving, on develop-
ment, to have in a channel of the latter kind, a great gravel deposit of excep-
tional richiness, while other parts of this district now offer every inducement
to capital.

Into CAsSIAR, OMENICA, and the great area to the north, as well as
Cariboo, there now promises to be a great exodus of explorers, incited by rich
diggings now being mined in the YUKON, as on the KLONDVYKE, to the
north, and river and crecks long reported to be gold-bearing will now he
made accessible, and well tested.

SILVER-LEAD.

Despite the drop in the price of silver, the SLOCAN mines are being much
more extensively worked, while the shipments of high grade ore are con-
stantly increasing, the higher price of lead more than compensating for the
lower silver values. The production for 1897 has much exceeded that of 1896,
as such mines as the ‘‘ Payne,”” ‘‘ Ruth,” ** Whitewater’’ and other mines
increased their output.

At NELSON, the “ Silver King "’ or Hall mines is shipping constantly a
large amount of silver-copper ore, and the LARDEAU, TROUT TAKE, ILLE-
CILLEWAET districts, on further exploration, promise to become rich districts.
In EasT KOOTENAY large bodies of silver-lead ore will be mined on comple-
tion of the railroads now under construction.

CONPER.

Copper is being produced to a limited extent at ROSSLAND and NELSON,
but the large deposits of at present low-grade ore in the BOUNDARY CREEK
district will be fully tested when the railroad, now almost assured, is con-
structde. Prospecting is being done at KAMLOOPS, along the west coast of

I

the mainland and of Vancouver island, as well as at many other points, and
TEXADA is producing high grade bornite ore.

COAL AND COKE.

The large collieries on VANCOUVER ISLAND are producing about a
million tons of coal annually, and at Coaox an excellent coke is now being
produced, much of which is shipped to the inland smelters. The great
deposits of coking coal in East Kootenay, at the CRow’s NEST Pass, are
now being opened, as the C P.R. is now being built to the Columbia river
to supply the great mining regions with cheap coal and coke.

SMELTERS AND RAILROADS.

The smelting industry is now beginning to assume large proportions, as
preparatione are being made to treat the ores of this province within her own
borders, a most important factor in the increasing prosperity of this country,
entailing as it does, and will, the employment of much capital and many
men. The extension of the railroad systems to different partsis now in
progress, and the next few yvears will see many parts in which the prospects
for good mining are excellent, made easy of access, while ores can be shipped
with facility to the smelting centres, where the assembling of the various
interfluxing ores will make possible the treatment of all British Columbia

ores at home,
CAPITAL.

Capital can now find here excellent and many opportunities for invest-
ment, if proper business care and the experience of qualified men are utilized,
as the values placed on mines and undeveloped properties have reached a

reasonable basis. .
MINERAL LANDS.

Mineral lands are open to location to any person over eighteen years of
age, who has obtained a free miner’s certificate, and perfect titles to lode
claims can be easily secured after $500 worth of work has been done per
claim. A great extent of territory has yet to be prospected.

YUKON GOLD FIELDS.

As the KLONDYKE and other gold fields in the Yukon in British terri-
tory is reached mostly via British Columbia, all SupPLIES and OUT-FITS
obtained at VICTORIA, VANCOUVER, ASHCROFT, KAMLOOPS, etc., can be
taken in FREE oF DuTy, which otherwise WiLl, HAVE To BE PAID if not
purchased in CANADA.

For information, Reports, Bulletins, etc., address
PROVINCIAL MINERALOGIST, The HON. JAMES BAKER,

Department of Mines, Minister of llines,
VICTORIA, B.C. VICTORIA, B.C.
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PROVINCE OF NOVA SCOTIA.
Lsases for Mines of Gold, Stlver, Goal, Tron, Copper, Lead, Tin

—AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1893, of Mines and Minerals, Licenses
are fssued 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 ot which up to one
bundred can be included in one License, provided that the length of the block does
mot exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

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

Royalty on all the Gold they extract at the rate of two per cent. on smelted Gola
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 Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to I. Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every 15 miles from Halifax in which to make application st
the Department for his ground.

MINES OTHER THAN

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for
minerals other than Gold and Silver, out of which areas can be selected for mining
under lease.  These leases are for four renewable terms of twenty years each. The
eost for the first ycar 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
mominal fee, and provision is made for lessees and licensees whereby they can acquire
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
&rat lien on the plant and fixtures of the mine.

GOLD AND SILVER.

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

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

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

Copiet of the Mining Law and any information can be had oo application to

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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OLD SYDNEY COAL.

R R )
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 1. C. Railways.

Heao Orrice: 107 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUMMOND COAL.
THE INTERCOLONIAL COAL MINING CO. Liwren

HENRY A. BUDDEN, Vice-Pres. and Man. Dir.
WM. J. NELSON, Secretary-Treasurer.

Drummond Colliery, Westville, Nova Scotia.
CHAS. FERGIE, M.E., Manager.

MINERS AND SHIPPERS OF

BITUMINOUS COAL AND COKE

At Pictou Harbour and Intercolonial Ry.
HEAD OFFICE: [MONTREAL.

"DOMINION
COAL
COMPANY

OWNERS OF THE

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

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

TN

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

QUALITIES

[ gl ST gl 527 g W1

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

I1s 1&cilities for supplyig Bunker Coal with
promptness is unequalled.

[ S g S g N7 o

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.

| 7 g 7l S o

HARVEY & OUTERBRIDGE, Produce Exchange Building, New
York, Sole Agents for New York and for Export.
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ESTABLISHED 1864. THE BEST EQUIPPED SHOP IN CANADA.

HOISTING and HAULAGE ENGINES

Of Improved Design and Construction, Strong and Efficient. Best in the Market.

MINING MACHINERY

OCK AND ORE BREAKERS, CRUSHING ROLLS, ORE
WASHERS, MINE CARS, SCREWS anxp ELEVATORS.

Every Kind and Size of Engines and Boilers. Pumping Engines of all
Types. Rotary Saw Mill Machinery. Best Builders in Canada of Dredges,
Derricks, Steam Shovels and other Contractor and Quarrymen’s Machinery.

STOVES OF ALL KINDS.
Ship Builders, Marine Engines and Boilers.

g&¥ If you want any New Machinery or samething Special send us your specification—
then rely to get what you want. We employ 400 Hands. Write us for Prices.

Carrier, Laine & Co.
LEVIS, QUEBECQC.

263 St. Joseph Street, Quebec.—BRANCH OFFICES—145 St. James Street, Montreal.

HIGH CLASS TOOLS |j Bertram & Sons,

Miners, Contractors, Quarrymen and Agriculturalists
OF ALL PATTERNS AND FOR ALL MARKETS. c a n a d a TOOI WO r ks
. . )

DUNDAS, ONT.

Builders of iron

¢ ¢ ¢ « WORKING MACHINERY

.FOR....
: V REPAIR SHOP, MACHINE SHOP, SHIP VARDS,
w— o BOILER SHOPS, ENGINE WORKS,
R S U G CAR SHOPS, FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETI.

Picks, Shovels, Forks, Hoes, Axes, Hammers, Wedges, Files, Crow-

Mot isore: 321 St. JAMES STREET.
bars, Etc. Hand and Power Boring Machines for all kinds of

Rock and Coal. Special Tough Drill Steel. B.C. Agency: The Wm. Hamilton Mfg. Co., Vancouver, B.C.
DISINTEGRATING AND SCREENING MACHINERY for all materials.

THE HARDY PATENT PICK CO'Y, Ltd.

SHEFFIELD, ENGLAND. Full Information obtained at the Above Addresses. Write for Prices.
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CALEDONIAN IRON WORKS

JOHN McDOUGALL, - MONTREAL, QUE.

BOILER

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

TANKS AND
~ WROUGHT IRON
WORKS . . . .

GENERAL AGENTS

moamonror. WORTHINGTON PumpPs

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

PUMPS e

MACH INERY

CABLEGRAMS: ‘““EVANS, WOLVERHAMPTON.” PLEASE APPLY FOR CATALOGUE No. I0A.

THE LARGEST MAKERS OF

a1 IN THE
i f I Y WORLD
nsn;i y 3 : r B

LONDON OFFICE:

16, Union Court,
{Old Broad Street, E.C.

PUMPS
IN STOCK

b g k) /e
Cornish Sinking Pump (Ram Type).

g. 621—*

AND

Fig. 8—- \!: S m Pump PROGRESS i

JOSEPH EVANS & SONS
works - WOLVERHAMPTON EncLanp
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JohnE. Hardman,S.B.

CONSULTING
MINING ENGINEER,

Pontreal, Que.

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

13 Years as a Specialist in Gold Mining and
Milling,

ERNST A, SJOSTEDT, M.E.

Metallurgical Engineer and Assayer.

Graduate School of Mines, Stockholm.

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

Room 2,

Windsor Hotel.

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

210 or 214 St. James St., MONTREAL.

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

MONTREAL TESTING LABORATORY.

MiLTN L. HERSEY, B.A.Sc. Heeit

CONSULTING CHEMIST OF THE
Canapian PaciFic RaiLway Company.

16 ST. SACRAMENT ST., MONTREAL.

ASSAYS-ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—I cent jer 4 ozs.; limit 24 oz,
INSTRUCTION IN ASSAYING, kKtc., to Prospectors

and others.

MINERAL PROPERTIES EXAMINED.

J. T. DONALD,

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

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

examined and valued.
COPPER

45 ORES =%

LEAD
SILVER
Sellers of above are specially requested to
communicate with
99 Cannon St. (ALSO IN

P Sannon 2t L. Le Personne & Co. Giuo.iy

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

MINERAL and METAL BROKERS.

Contracts Negotiated. Selling and Buying
Agencles undertaken,

(‘onsignments Received, Welzhed, Sampled, Assayed,
and Advances made. OUrders executed and Buying
i&gerfwles undertaken for Colonial Firms of good stand-

ng for

Machinery, Tools, Steel for Miners’ Drills.

TRON & STEEL ™} i
:SSHEETS. HOOPS, R AT

BOLTS AND NUTS. WIRE. NAILS.

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

WINDOW & PLATE GLASS,
FIREARMS & AMMUNITION.

Sole Agents for from Messrs. AUGUSTE
the gale of FmE ARMS FRANCOTTE & CO.
Established 1810, Contractors to the British
and other Governments.

Patenteesand Manufacturers of the “*Martini-Francotte”

Detachable Rifle Actions, titted with ‘‘ Francotte

* Indicators,” showing when the rifle is ready for

. firing and also when a loaded cartridge is in the

chamber. It can be easily removed without the atd

of a tool, giving greater facility to clean the barrel,
etc., than in the ordinary Martini-Henry rifles.

Sole 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 Metallurgtc Co.

IRON

| W, HAMILTON MERRITT, F.GS.

Associate Royal School of Mines, &c.

Mining Engineer and Metallurgist

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

EDWARD C. HALL, Jr., S.B.

Graduate of Mass. Institute of Technology.

Mechanical and Mining Engineer

MAPS, PILANS AND SPECIFICATIONS.

Examination of Mines and Mining Properties a Specialty

MINE CENTRE, SEINE RIVER, ONT., CAN.

ARTHUR W, B. WHITELEY, E.M,

Consulting Mining Engineer and Metallurgist

MANAGEMENT AND REPORTS.

MINE CENTRE, ONT., CAN.

P.O. Address: Harding Crane Lake, Minn.
Moreing and Niel’s Code.

M. FRANK CONNOR, B.A.Sc.

Grad. Faculty of Applied Science, McGill University.

Analytical Chemist, Assayer, Etc.

Accurate Analyses of Ores of Gold, Silver, Copper,

l.ead, &c., Furnace Products, Waters, Fuels, Etc.
Special Rates to Mining Companies,
Correspondence Invited.

OFFICE AND LABORATORY :
BANK ST. CHAMBERS OTTAWA.

J. BURLEY SMITH

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

Undertakes the Prospecting of
Mines and Mineral Lands . . .

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

Quarry Sites and Clay Fields tested.

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

Properties Examined and Reported on and Assays
made.

JOHN McAREE, B. A. Se.,

Graduate School‘ of Practical Science,
Toronto University.

MINING ENGINEER AND ASSAYER.

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

RAT PORTAGE, ONT.

OO0 000000000000000000000000
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W. J. WATERMAN

Mining Engineer

Princeton, B.C.
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JOHN B. HOBSON,
Min. Eng. and Metallurgist.

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

HOBSON & WARNER

Mining Engineers.
Twenty Years Practical Experience in California

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

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

QUESNELLE FORKS, BRITISH COLUMBIA.

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

REPRESENTED AT VANCOUVER BY

J. M. BROWNING,

Corner Granville and George Streets,
Vancouver, British Columbia.

A. H. HOLDICH

NELSON, B.C.

ANALYTICAL GHEMIST 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.

HOWARD WEST

(Associate of Royal School of Mines, London)

Mining Engineer, Analytical Chemist and Assayer

THREE YEARS IN THE KOOTENAY.

Properties Examined and Reported on for intending
Purchasers.

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

G. A. GUESS, M.A, H. A. GUESS, M.A.

GUESS BROS.

Analytical Chemists & Assayers

Thoroughly familiar with Boundary Creek and Fair-
view ‘mining districts. Mining properties examined
and reported on.

Assays and Analyses of Ores, Fuels, Furnace
Products, Etc.

Greenwood, B.C.
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Codes:

Central Office

Bread St. House
London, Eng.

Moreing & Neal.
Moreing & McCutcheon.

Branch Offices

Rue du Faubourg
Paris, France,

Bewick Moreing & Co,
MINING ENCINEERS
AND MINE MANACERS

512 Cordova St.
VANCOUVER, B.C.

W. AUSTRALIA:

Perth ) —
E‘gglgardle Res.ident Partner
Lawlers in Canada
“iaini * | 3. D. KENDALL,

- (35 years practical experience

Vancouver, B.C. in mining.)

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.

MICHIGAN COLLEGE OF MINES

A State Technical School. Practical work.
Special facilities for men of age and experience.
Elective system. College year, 45 weeks. Tuition

W. Pellew Harvey, F.CS.

Member Can M. Inst.;
Member N. Eng. Inst M.E.

Mining Engineer =n¢ Metallurgist

ESTABLISHED IN B.C. IN 18g0.
AGENT FOR
Vivian & Sons, Swansea, Wales.
The Elliotts Metal Co., Burry Port, Wales.
The Cassel Gold Extracting Co., Ltd., Glasgow.]

Assay Office and Ore Testing Works.

VANCOUVER, B.C.

for residents of the State, $25 yearly; for non-
residents, $150. Instruction in Mathematics, Phy-
sics, Mechanics, Chemistry, Assaying, Metallurgy,
Drawing, Designing, Metal and Wood Working,
Surveying, Mining, Ore Dressing, Mineralogy, Pet-
rography, Geology, Mechanical, Electrical, Civil
and Mining Engineering, etc. Summer work in
Metal and Wood Working, Stamp Mill, Surveying,
Testing of Materials, Field Geology, etc. For cata-
logues, address, Dr. M. E. Wadsworth, President,
Houghton, Michigan.

GWILLIM & JOHNSON

(McGILL]

DIVIDEND PAYING
Mining Stocks and

Other Investments.

ALL REPRESENTATIONS GUARANTEED.
J. M. HARRIS, SANDON.

Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and Analyses.

SLOCAN CITY, B. C.

"LICENSES TO PROSPECT |

LABORATORY
The Ottawa Gold Milling and Mining Co.

KEEWATIN, ONT.

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

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

. High Accuracy Determinations a Specialty

Lepoux & Co.

08 JOHN ST., NEW YORK.

Engineers, MetaIIuTgists and Assayers

Public Ore Sampling and Storage Works,

All the prinelpal buyers of furnace materiais in the
world purchase and pay cash against our certificates of
assay, through New York banks.

By s?ecial permission of the Secretary of the Treasury
of the United States, cars of Ore or Copper Matte passing
throl?gh in bond can be opened and sampled st our
works.

Consignments received and sold to highest bidder.

Send for circular giving full particulars.

MINES EXAMINED AND SAMPLED.
ASSAYS AND ANALYSES OF ALL KINDS.

F. HILLE,

MINING ENGINEER

Mines and Mineral Lands examined and re-
ported on. Plans and Estimates on Concen-

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.

trating Mills after the Krupp-Bilharz system.

PORT ARTHUR, ONT. CANADA.

E. E. BURLINCAME’S

ASSAY OFFICE . 3serowear

D LABORATORY

Established in Colorado, 1866. Samples by mall or
express will receive prompt and careful attention.

Gnld & S'“'er Bll“ion Refined,Melted and As-

sayed, or Purchased.
Address, 1736 & 1738 Lawrence St., Donver, Colo.

BAKER & CO.

J.H.CHEWETT,B.A.Sc.

(Honor Graduate in Applied Science, Toronto University)

Assoc. Mem. Can. Soc. C.E.

Mining Engineer

Consultation. Reports. Development.

87 YORK ST., ROSSIN BLOCK, TORONTO.

PLATINUM
REFINERS.

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTABLISHED 1878.

Miners and Shippers of Minerals, &c.

31 Board of Trade Building, Montreal, Can.

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

Material of all kinds containing Gold,
Silver or Platinum either refined
or purchased.
Manufacturers of Platinum Apparatus

of all kinds for Laboratory and
Chemical purposes.

000000

NEWARK, N.J.

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

OrrorD CopPPER Co.

ROBERT M. THOMPSON, President.
37 WALL ST., NEW YORK.

Copper and Niékél Smelters

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

Copper Ore, Mattes, or Builion Purchased. Advances
made cn Consignments for Refining and Sale.
Specialty made of_ Silver-bearing Ores and Mattes—
Copper Ingots, Wire Bars and Cakes—Ferro-Nickel
and Ferro-Nickel Oxldes for use in preparing Nickel

Steel tor Armour Plates.

NICKEL AND NICKEL OXIDES.

BALBACH
Smelting and Refining
COMPANY

EDWARD BALBACH, Jr, - -
J. LANGELOTH, - - -~

President
Vice-President

NEWARK, NEW JERSEY.

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

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

— NEWARK, N.J.

Buena Fe Sampling Works:
Agency, SABINAS COAHULLA.
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HOISTING ano WINDING ENGINES M. BEATTY & SONS,

Welland, Ontario.

AND MACHINERY

All Descriptions of Ore Skips, Mine Cars, Cages and

0-0-0-0-0-0 0-0-0-0-0-0-0-0-0-0-0-0000
Smelters, Buckets,
Rotary Roasting § Rock Crushing,
Furnaces. Screening and
- % Handling Machinery
. Dredges, Ditchers, Derricks and Steam Shovels
s‘amp MI"S, et for Dredging, D}keing, Ditching, GOLD
. . MINING, Etc., of various Styles and
Vanners, Corliss Englnes. Sizes to Suit any Work.,
- ' MINE HOISTS, HOISTING ENGINES,
General Boiler HORSE POWER HOISTERS,
Chrome Steel and SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS,
Shoes and Dies. Tank Work, Submarine Rock Drilling Machinery.

CONTRACTS FOR COMPLETE MININC AND POWER PLANTS A SPECIALTY.

Ceatrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,

]
Write for The Jenckes Machlne cu Branch Offices Contractor's Use, &c.
Catalogues 1 in the WIRE ROPE AT MARKET PRICES.

and 27 LANSDOWNE ST. Principal AGENTS :

Prices. Cities. E. LEONARD & SONS
S HERB ROO KE, QU E. ' MONTREAL, QUE. ST. JOHN, N.B.

Wire Screens

FOR EVERY CLASS
OF MATERIAL.

B Derforated metal of Steel, Copper, DBrass,
Zine, for all purposes.  Special attention

given to

MINERS' REQUIREMENTS.

, - STOCK SIZES ALWAYS ON HAND.

Drawings and Estimates Promptly Furnished.

THE NORTHEY CO. Ltd., Toronto, Ont.



16th YEAR OF PUBLICATION.

Official Organ of the Mining Society of Nova Scotia; The General Mining Association of the Province of Quebhec,
The Asbestos Club,; and the Representative Exponent of the Mineral Industries of Canada.

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

Published Monthly.

Slater Buudlngﬁ Ottaws;:
‘Windsor Hotel, Montreal.

VOL. XVIL, No. 1r1.

NOVEMBER, 1898

OFFICES{ Metropole Buiiding, Halifax;

VOL.. XVII., No. 11.

The Smelting of Gold and Silver Ores in British Columbia.

The Canadian Pacific Railway Company is, of course, more largely
interested in the development of the Canadian Northwest than any
single individual or corporate investor can be ; for the general prosperity
of individual enterprises must be the foundation of the prosperity of
that great agency of transportation and communication. In recognition
of this fact, the business of smelting gold and silver ores in British
Columbia has been specially encouraged by the Company. Under its
auspices, extensive works already erected by United States capital have
been purchased and practically reconstructed, so as to cover a much
larger range of ores, including those of silver, lead and copper, as well
as gold, and are already running with complete metatlurgical and econ-
omical success, and with the prospect of further enlargement. This has
been accomplished without the aid of any export duty on ores, such as
was formerly asserted to be necessary to such an undertaking ; and it
must be evident to all parties that an enterprise thus successfully estab-
lished without artificial aid is certain to prove itself both more stable
and more beneficial to the community than if it were supported by an
export duty, which, if effective at all, would be practically a present tax
on the miner for the benefit of the smelter, and for the sake of the
cxpected future benefit to be derived from the establishment of a new
business. The most extreme protectionist cannot but rejoice when an
industry shows itself independent of legislative protection.

The policy of forcing the birth of an industry by protective duties
is always, more or less, an experiment. Often, it turns out well; some-
times, at least, it proves to have been premature. But after an industry
has established itself, the wise adjustment of legislative provisions
to its proper encouragement is less problematical. An illustration
of this proposition is furnished by the present situation of the smelt-
ing business in British Columbia, as we hope our simple statement
of that situation will satisfactorily demonstrate. In this statement we
shall confine ourselves to the subject of the smelting of silver-lead ores
—of which, as our readers areaware, British Columbia has an enormous
amount, and in the metallurgical treatment of which Canadian establish-
ments must compete with establishments not far over the border, in the
United States.

The product of the smelting of such ores is argentiferous lead,
sencrally known as “base bullion,” which must be further treated in
refineries, where the lead and silver are separated, before it can be sold
in the market, In other words, there is a commercial market for pure
lead, and for pure silver; but only refiners will buy the base bullion,
composed of lead and silver, together with impurities left therein by
the first smelting-process.

Now, thereare at present norefineries in Canada. If the Canadian
smelter ships his base bullion to the United Statesto be refined, he
must pay the United States import-duty on the lead it contains; and if
this lead be afterwards brought into Canada for sale, it must pay the
Canadian import-duty, just as any other lead does. In other words, the
Canadian market for pure lead offers no advantage to the Canadian
smelter of lead ores. On the contrary, he is, to some extent, handi-
capped in the competition between himself and his rivals in the United
States, who enter the Canadian market on equal terms with him, while
they hold the United States market, from which he is practically shut
out.

In this sitvation there are two possible remedies, which we will
proceed to consider.

1. The Canadian smelter, it may be suggested, can add a refinery to
his smelting works, and so produce refined lead for sale in the Canadian
market. In that case, the existing regulations would have operated to
force the establishment in Canada of the refining business, in addition
to the smelting business. It is a pretty scheme, if it would only work
successfully. But the experience of our neighbors in the United States
has shown that the attempt to attach a refinery to a smelting works is
likely to wreck both. It is not profitable to produce refined lead and
silver (often at high cost of fuel and wages) in the mining districts, and
then transport them, at increased expense of freight and insurance, to
the commercial centres where they must be sold. On the other hand,
capital cannot safely establish refineries at or near such centres, on the
strength of expected supplies from single smelting works only. There
isa fair profit in refining, provided the supply of “base bullion” be
large and constant, but not otherwise, When this condition is fulfilled,
the business will spring up of itself. Until that situation exists, it can
only be forced into being by legislative premiums and penalties unwar-
rantably burdensome upon both the miners and smelters of ore and the
consumers of metal.

2. Obviously, the effective and barmless way of securing the ulti-
mate establishment of the refining business in Canada is to encourage
the smelting business until its product will justify the establishment of
Canadian refineries. And this encouragement can be given without
laying upon either miners or consumers any new burden.

The means are simple. Under the United States law (as under
any sane tariff system, however highly protective) “ base bullion ” can
be received “in bond,” free of the United States import duty, for metal-
lurgical treatment and subsequent export. It is only necessary that the
marketable lead, thus produced from Canadian base bullion, snall be
admitted into the Dominion free of duty ; and the thing is done. The
Canadian smelter can then turn his crude product into marketable form
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without further extra cost than that of freight, while this cost (which is
by no means a trifling item) will be a constant argument for the estab-
lishment of Canadian refineries, whenever that step shall be econom-
ically practicable

On the other hand, we do not see how either the miner or the
consumer would be injured by such a measure. The price of ores
would not be reduced to the one, or the price of lead advanced to the
other—both these being controlled by international competition.  And,
if the measure here suggested should effect (as it might be confidently
expected to do) a rapid extension of Canadian smelting, both minerand
consumer would doubtless profit by the result.

The miner would be, perhaps, the first to experience this benefit;
for experience has shown abundantly that multiplication in the number
and increase in the capacity of smelting works produce, immediately
and irresistibly, a greater demand for the raw material of smelting, and
consequently higher prices for ores. Morcover—and this is a matter
still more important to the wining industry—the range of ores which
the smelters will take at fairly remunerative prices is greatly enlarged by
such an extension of smelting. No mining district can be considered
permanently prosperous, so long as its rich ores only are commercially
available. ‘The richest district that was ever discovered contained more
low-grade than high-grade ores ; and it is not until the former, as well as
the latter, can be profitably utilized, that mining stands upon a secure
basis .

A striking illustration of this proposition is furnished by the recent
development of mining in Mexico. Only a few years ago, there were
innumerable Mexican silver-lead mines, the owners of which were quite
content to derive a limited but satisfying income from the shipment to
United States smelting works, in moderate amount, of selected rich ores ;
the material of lower grade, which would not repay the cost of such
shipment, being entirely neglected. By the mistaken imposition, on
the part of the United States, of a heavy import duty upon the lead
contained in such rich silver ores, their importation was discouraged,
for the fancied benefit of United States lead miners. We presume no
one would now deny that the levy of this duty was a mistake on the
part of the United States. Almost the only lead mining industry of
that country which 1t benefitted was that of the Coeur d’Altne, in [daho,
which neither needed nor deserved such encouragement, and to the
advantage of which the measure subjected to great loss, not only the
lead smelters of Colorado, etc, but also the miners of * dry” or quartz-
ose, non-lead-bearing silver ores, who had to meet the increased cost of
metallurgical treatment caused by the scarcity and high price of the
lead ores required for economical metallurgical smelting mixtures.

But we are not here concerned with this aspect of the case  The
more important result of the legislative mistake we have indicated was
the immediate stimulation of smelting in Mexico; and most important
of all was the incidental and inevitable extension of Mexican mining.
Many millions of capital (largely American) were invested in Mexican
smelting works ; and such works, once established, could not stop with
the treatment of rich ores, but required immense supplies of lower
grades. The specdy result was an enormous increase of the Mexican
output of both lead and silver, to the immeasurable injury of the United
States proaucers of both ; but, at the same time, to the great advantage
of Mexico, where mines which might have continued for another gener-
ation to ship only their richest ores, without disturbance of market
prices, were thus forced into vigorous development, and enabled to
utilize their entire product. It is quite immaterial to this great result

whether the base bullion be refined in Mexico, or shipped thence to be
refined clsewhere ; and it would be very poor policy on the part of the
Mexican government to hinder the wonderfully beneficent operation of
such a development of national resources by a premature attempt to
force the establishment of the additional industry of refining,

A similar result (though, for reasons of geography, topography and
transportation, not so marked), has been produced in British Columbia
by that mistake of the United States. It has directly encouraged the
establishment of Canadian smelting works, the effect of which has been
already and will continue to be, in increasing measure, the extension of
Canadian mining in the branches affected.

In short, we think that the interest of the miner, as well as that of
the local communitics and of the Dominion at large, would be best
served at this time by the moderate and reasonable encouragement of
the lead smelting industry, especially in British Columbia, which we
have suggested above, namely, by the simple admission into Canada,
free of duty, for the present, of lead sineited in the Dowminion from
Canadian ores, and refined abroad.

In connection with the expression of this view, we take occasion
to add that we have had no communication on the subject from the
representatives of the Canadian Pacific Railway or of Canadian lead
smelting establishments, and also that we do not at all mean to bind
ourselves to the advocacy of this or any other specific measure at
another time and under other circumstances. We have in view simply
the existing situation, and the immediate problem which it presents,
In our judgment, this is the necessary character of all wise legislation
in promotion of home industries. An absolute and consistent *“free
trade ” policy does not call for any wisdom at all. Once adopt the
formula, “ Every one for himself, and the devil take the hindmost,” and
you may not get prosperity and progress as the result, but you will have
no nced of further thinking. On the ‘cther hand, those who believe, as
we do, that prosperity and progress may be promoted by wise legislation,
must accept the necessity of continued vigilance, inquiry, argument and
revision. This necessity we, for our part, do frankly accept; and we
feel ourselves, consequently, free to take, at any time, either side of any
question of * protection ” presented for our consideration, acknowledg-
ing only the obligation to give the reasons for our opinion. ‘I'his obli-
gation we have discharged, as to the present case, in the present article.

Mine Valuation, from an Investor's Standpoint.

T'o accurately solve the problems involved in the important ques-
tions of the duration of the life of a metal mine and the determination
of its present value, has been an object long and eagerly sought by
mining engineers of all nationalities. Papers bearing upoun the subject
are not infrequent in technical literature which treat the subject from a
strictly mathematical point of view to an ordinary commercial aspect.
One of the most recent efforts in this direction is an extensive monograph
by F. Hellman, a South African engineer, who attempts a solution by
an elaborate system of algebraic equations ; his known quantities being
the yield of the ore, cost of working and the amount of ore in sight, and
the unknown quantities and their approzimate values being figured out
in a very ingenious though unsatisfactory manner. Another recent
article has appeared in the Sud dfricanische Wochenschrift, which deals
with the matter from a commercial standpoint, adopting the American
point of view that the life of a producing mine, and consequently its
present value, is entirely dependent upon the rate of its production. As
regards the problem of valuing mines, the elements which enter into it
are so many and so diverse, including factors of capacity, accessibility
costs of mining, labor, supplies and transportation, with facilities for
working, freights on products, etc., ete., which are all more or les:
dependent upon time and place as to make possible only approximations
more or less exact. )

The legal definition of a “ mine” varies somewhat with the country
in which the mine is situated ; in the United Kingdom the nature of the
excazaiion,and not the nature or quality of the mineral, decides whethe-

the working is a mine or not. On the contrary, in Belgium, Franc:
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and Italy the classification depends upon the nature of the mineral
wronght—metallic ores, sulphur, coal, cte., being classed as mines, other
substances not. From the investor’s standpoint a mine is a defined
deposit of mineral which can be extracted and marketed at a profit ;
when the profit ceases the mine ceases, so far as he is concerned.  The
dimensions of this mineral deposit are more or less definite, and the
amount of the mineral, commercially profitable, which it contains is a
question which does not pass out of the realm of approximately exact
calculation. From this definition, therefore, it must be apparent that
the Jife of a mine (and consequently its zalne) is entirely dependent
upon the amount of its mineral which can be extracted in any given
unit of time, say per year.

Were it possible to ascertain these definite dimensions at the
inception of a mining enterprise the risk of such ventures would be very
much reduced, and it is just the lack of such definiteness which gives to
mines a more or less speculative character as they are at present con-
ducted. Few deposits of mineral in their early years are so fortunatéas
to have owners able to undertake such explorations as would give exact
figures from which calculations could be made; nevertheless the large
miunes of the world are precisely those which have undertaken to define
their deposits as quickly as it has been possible for them to do so: wit-
ness the proving of the Calumet lode by the Red Jacket shaft to such
a distance from the limit of present workings as to justify the manage-
ment in estimating that the mine possesses reserves which at the present
rate of production will last for fifty years longer. Witness also the
proving of the banket reefs of South Africa by the deep level workings,
and the constant development which enables the Alaska Treadwell and
the Homestake mines to calculate or predict their output for many years
tocome The developments of the properties mentioned bring these
mining ventures almost within the category of industrial undertakings,
and put them as it were on a par with the railway enterprises (both
steam and electric) of the country.  But with the vast majority of min-
ing concerns no such definition is attempted and no such reserves can
be shown, and the statistics available show that the profitable life of
almost all precious metal mines is under rather than over ten years.

In the preparation of returns for the United States Census Office,
the problem of *valuations was considered as analogous to, or in the
nature of, an annuity, with the stipulation that a mining adventure, even
when most successfully conducted, demands a redemption fund taken
from the profit and loss account. Iron mining is generally considered
to be characterized by a greater permanency than other metallic mining’
and in the valuation of some of the iron deposits of the United States
by a Clensus officer it was considered that a ten per cent. dividend was
not too much to allow for a reasonable profit upon the capital invested,
and that four per cent was the lowest figure sufficient to provide for a
redemption fund, making it obligatory upon the property to earn per
annum in all at least a fourteen per cent. dividend ; and further, the
average period of productiveness was put at fifteen years.

In Hoskold’s tables (“ Engineers’ Valuing Assistant”) the present
value of $1.00 per annum upon which interest isallowed at 14 per cent.
(10 per cent. for profit and 4 per cent. for redemption) in fifteen years
is $6.67, or let us say $7.00—giving as a basis for valuation the multi-
plication of the annual dividend by seven.  Should the rate of interest
become higher, the present value becomes less, the value of $1.00 on a
24 per cent. interest falling to $3.00.

Let us take another method. In looking over the statistics of some
of the largest and most valuable mines of the North American continent
we find that the percentage of the gross value of mineral produced,
which is paid as dividends, will vary from 20 to 30 per cent., in no case
reaching the high figure of go per cent.

In the statement for the year ending July 31st, 1898, of the largest
copper mine in the world (the Anaconda), we find that only 20 per cent

of the total gross value of the ore went into the profit and loss account ;
from the best figures we have been able to obtain regarding the LeRoi,
the ratio is about the same as with the Anaconda. With free-milling
instead of smelting propositions the ratio is larger, increasing, in the
case of the Homestake Mining Company, to about 3o per cent. On
the contrary, with the Lake copper deposits, the ratio falls below 20
per cent.

If, therefore, we have 2 company whose reserves are known, or
stated, we shall not be far wrong if we take 20 per cent. of those reserves
as possible profits, in the case of a smelting ore; or 30 per cent, in the
case of a free-milling ore.

In the light of these two methods of approximating the present
value of a mine, or of the shares of a mining company (which may be
the same thing), the prices quoted for some mining shares now prom-
inently before the Canadian public must be regarded as purely fictitious.
On the basis of the highest market figure thus far reached one of these
properties is given a valuation, in round numbers, of $6,000,000. It
has not yet been a dividend payer for twelve consecutive months, but
on the basis of the dividends which have heen declared let it be assumed
the annual dividend is $350,000. On the first basis of obtaining valu-
ation, the present value of that property is $350,000 % 7==%2,250,000.
On the second basis of valuation from such a dividend, the mine should
have $1,750,000 in rescrves that can be extracted and marketed within
the next twelve months. From the brokers’ present valuation of
$6,000,000, it should have at least $30,000,000 of ore in reserve by
calculation. The difference between an engineering valuation of the
mine, and a stock-broking valuation is strikingly and ludicrously
apparent.

Two other cases are fully as striking, if not so prominent. In
these other cases no dividend has been declared, because no ore has
been marketed, and cannot be shipped for months yet, nevertheless one
property has a stock valuation of $550,000 and another of $6350,000.
We cannot apply the first method here as there have been nodividends,
but from the second method (as both are smelting propositions) there
should be at least $2,750,000 worth of reserves in one and $3,250,000
worth of reserves in the other, to justify the present quotations.

The inevitable collapse of the present actificial bolstering of some
of these mining share values will re-act against the industry generally,
aund will keep Canadian capital out of future good mining properties
Therefore we would say to the investor in mining properties—* Apply
these rules to your proposed purchase ; and although they are not infal-
lible they will certainly indicate to you whether you are purchasing on
an investment basis, or whether you are putting money on a gamble, for
which (if unsuccessful) you must not blame the industry of mining but
your own folly.”

An Improved Blanket Table.

By THOMAS WHITE.®

Mechanical concentration may be carried out by hydraulic or
pneumatic means. Water is usually preferred where circumstances
will permit, although it is a denser medium than air. With the former
one has to contend with slimes, with the latter, dust; both of which
are objectionable substances. To avoid forming these, ore should not
be reduced finer than necessary to free it from the gangue, thus limit-
ing the quauntity of finely comminuted ore to be treated, and the
number of machines for dealing with it; for a certain bulk of stone has
its smiface largely increased in proportion to the fineness of its particles,
and therefore requires a larger concentrating area.

The specific gravity of different minerals is the quality most
largely utilized in concentration ; but the shape of the particles is alse
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an important factor which must be taken into cos.~ider: tion in the treat-
ment of ores.

Machines used for cencentration may be stationary or movable
The latter may have a regular forward or rotary movement, or may be’
given a pulsating, oscillating or shaking motion,

There is little difficulty in concentrating the larger grains of
different classes of mineral, for the larger the grain the better will the
specific gravity of the mineral act.

For material the size of sand downwards, the resistance of the
grain by its friction against an inclined plane 1s largely rehied upon.
Such material is generally treated without being sized, but 1s classified
according to weight instead In this case, the larger particles having a
larger area offer greater resistance to the flow of water than the smaller
and heavier particles, and are therefore more readily carried away. In
treating slimes, adhesion between the particles and water impedes the
action resulting from specific gravity, but when once the parucle
touches the bottom, whether by its own weight or by the motion of the
water, it is entangled by the rough material which covers the bottom,
or clings to the smoother surfaces. Various collecting mediums have
been employed for the bottom of concentrators ; some are smooth like
wood or rubber, others are rough, such as blankets or wire netung.
Smooth surfaces are not good for percussive concentrators when
required to save fine, spungy or wiry gold, as the motion tends to keep
it in suspension. \We have frequently noticed that when blankets are
kept well washed, most of the free gold is caught on the first four feet
of its length, and that although blankets may not collect such clean
pyrites as other forms of concentrators, the blanketings on tables pro-
perly attended to contain a high per centage of the free gold in the pulp
passed over them.

The ordinary blanket table so commonly seen in Australian
battery houses is so well knowvn as hardly to require description, yet
for the sake of comparison we mast refer to it. ‘The chief objection to
the simple inclined table covered with blanket, baize or other rou sh
fabric suitable for collecting fine concentrates, is that it requires the
constant attention of a man or boy to wash the material of a fair sized
plant, and that if it is not properly looked after it ceases to be an cffi-
cient concentrator.  ‘Then again should it be necessary to alter the
grade of the table it takes a lot of adjusting, and unless well looked
after it does not concentrate clean, and loses a quantity of fine pyrites.

In order to overcome such objections, and to increase the duty of
blankets, we have made certain improvements which are calculated to
materially simplify the working of blanket tables, thus supplying a
cheap, simple, effective and casily worked concentrator.

The principle and construction of the machine is best secn by
following the accompanying drawings, which show it in plain longitud
inal section and end view.

T'o a light frame (¥) are pivoted two narrow tables (1), about nine
fect long by twenty two inches broad, on the top of which are stretched
blankets or other suitable material held down at the sides by the cleats
(c). ‘The tables, each of which is made in three or four scctions, are
set in the frame in such a mavner that when at work they are perfectly
level at right angles to the flow of water, but they can be given any
desired longitudinal pitch to suit the material under treatment, by
means of the right and left hand screws (A) on rods, by which the
frame is suspéndcd. One end of the frame js connected with a small
eccentric, which causes the frame to vibrate about 200 times per
minute. The stroke which may average say three-cighths of an inch,
can be easily altered by adjusting the eccentric (E) on the disc (p).
When working this machine, the pulp flows from the shoot (s) over
the lippet (B) which bridges the space between the shoot and the
tables, and thence on to the blankets, until the necessary amount of

concentrates has accumulated, when the tables may be tilted sideways
at any angle required, cither by hand or automatically ; the supply of
pulp being cut off by the lippet which alters its position 2s shown (),
and directs it into a launder (w) leading to a spare table. While tilted
the blankets have the concentrates washed off them by jets of water
from a pipe (#) into a launder (1) leading to settling tanks The
material thus concentrated by each table or section of same table may
be collected in bulk or in different grades as desired. When washed,
the table rides back into position, while the lippet connecting the feed
shoot and the table swings down automatically, thus turning on the
feed water as before. The shaking imparted to the tables keeps the
nap of the blanket in motion, and ready to entangle and protect the
particles of ore which might pass away over a blanket that had the nap
beaten down. At the same tine the waves produced help to keep the
nap clean, and wash away the lighter particles of gangue. When tra-
velling over an inclined plane, thin currents of pulp tend to run in
gutters, and form ridges after traversing in the same straight line for a
few feet. The two drops given in the nine feet of length in the im-
proved machine break the line of current before it has time to form
gutters and ridges, thereby assisting, together with wave motion caused
by the eccentric, to maintain an even flow of pulp over the table. To
prevent the concentrates finding their way through the loose texture of
the blankets, which would form lumps between them and the table, the
blanket may have tarred canvas attached to it on the lower side.

One horse power is equal to the task of driving at least sixtyJof
these improved blanket tables, and the same number may be attended
to by two boys. Each pair of tables should treat about four tons per
twenty-four hours.

The varying elements in this machine are the angle of pitch given
to the table, the length of throw, and the number of thrusts per minute,
to which may be added the quantity of water applied with the pulp and
the rate of flow. Each class of stone, depending on the nature of its
component minerals and the size of grain, requires that the tables be
set in a particular way in order to give the best result. What this way
is, within certain limits, must be found by experiment, and when found
should not he disturbed unless a change takes place in the ore. To
maintain a regular motion, it is advisable in this, as in.all movable con-
centrators, to have a special motion, for if one be employed which
drives a battery or other machinery that is not regular in its use of
power, any temporary excess of power is distributed over the rest of the
machinery, including that for concentrating, thus diminishing its maxi-
mum of work.

This concentrator is cheap and effective, light in weight, (being
only six hundredweight, the heaviest part weighing about 150 Ibs.),
ssmple in construction, is subject to very little friction or wear and tear,
and is casily manipulated.

DISCUSSION.

Me. F. D Powkr, President, said he was personally acquainted
with the author, and knew him to be a man well versed in his subject,
He not only understood the principles of concentration, but he had
had a large experience in carrying them into practice, aud paid carefii
attention to details. In mining machinery, simplicity and streagth, as
well as cffectiveness, was required ; something that could be understood
and worked by any man of ordinary intelligence, and not an apparatus
requiring the constant attention of the inventor to keep it up to the
mark. »Mr. White appeared to have constructed such a machine.

Mz, W, B. Gray was very much pleased with Mr. White's paper,
He had visited Costerfield, Victoria, and had seen the table at work
there. It was doing very good work ; but he understood that it was
not quite a success. The eccentric mation to drive the blanket tables

was a very good idea, and he had noticed that it had been introduced
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by Elliott, of Kapunda, South Australia, in his ripple and copper plate
table. ‘The side tip for washing the blankets by a hose or brush had
been in use for a number of years.  He thought it would tuke a much
greater power to drive the tables than Mr. White anticipated. He ob-
jected to the side bump in concentrators on account of the “sand
corners” formed at the sides of the belt.

Mg, H. F. CouLixs agreed as to the valuable features of the Im-
proved Blanket Table just described, but thought that the inventor’s
estimate of 1 h.p. to drive sixty tables was far too low. With regard to
the-difficulty of ““ ridges ” or “ gutters ” forming in the pulp, it should
be borne in mind that this was a fault common to all end-bump as well
as to fixed tables ; in fact, the end-bump rather increased the tendency
to form longitudinal ridges. The only radical cure for this particular
evil lay in the employment of a side-bump or shake on the principle of
a Frue vanner, and he could not help thinking that it would be an im-
provement to apply the side instead of the end-bump to these tables,
Blanket tables, though very good for catching particles of amalgam,
“rusty ” or coated gold that had escaped amalgamation, and coarse
pyrites, were practically useless for catching fine sulphides, which
required a smooth surface of india rubber, cement or some similar
material to which they could adhere. In reply to Mr. Gray’s objection
to the side-bump principle, he maintained that, even allowing for three
inches loss on cach side of a Frue vanner belt, or in extreme cases as
much as six inches, the remainder of the belt was so much more effec-
tive than a similar area of an end-bump table that, on material at all
suited to vanner work, Ze., pulp below 30 mesh, the side-shake vanner
would almost invariably give cleaner tailings than any end-shake
machines like the “Triumph * or * Embrey.” With proper attention
the amount of accumulation at the sides or “ sand corners ” could be
kept very low,

MRr. J. W. Jarrray agreed with Mr. Collins, but had found that
“gutters ” or “ridges ” formed with both end and side shake tables.
He thought it was advisable 1o have something more permanent than
blankets for concentrating.  He understood that the Woodbury vanner
at Hillgrove had been giving very successful results

Mr. A, J. BENsusan stated that in crecting Frue vanners iy the
Northern Territory he had greatly reduced the amount of loss by “sand
corners ” by paying careful attention to the adjustment of the bear-
ings. Vanners required a great deal of looking after, which, however,
was amply repaid by the results.

Mg. F. D). Power said that some of the remarks made were hardly
applicable to the wmachine in question, and as the author was not
present to reply to the criticisms, he would take it upon himself to do
so. The machine had already been in use on a large scale at Coster-
field, Victoria, where they had a difficult auriferous antimonial ore to
deal with, and he understood that so far these tables had done better
than other apparatus previously employed.  Mr White had, however,
to leave Costerficld to accept a more important position before be had
time to complete his experiments.  In this case, as in many others, a
rew machine had been placed on its trial with an ore difficuit to treat,
instead of being employed on a simple ore first, and then working its
way up to the refractory ones. It had been suggested that a side-bump
would give a better result than the end one employed ; but he thought
that would not apply in this case, no matter how well it acted in
ordinary percussion tables and revolving rubber belts.  On Mr. White's
table one wished to make use of the nap of the blanket, which could
not be done to the full eatent, if at the head of the table it was beaten
down by heavy concentrates.  The machine was constructed for that
purpose. It was not claimed that this machine saved everything;

but it was a decided improvement on the ordinary fixed blanket table,
both in concentrating and in saving labour.

Modern Cupola Practice, With Special Reference to the
Discussion of the Physics of Cast-iron,

——

By BRRTRAND S. SuMaERs, Chicago, IIL*

The technologist who has devoted much attention to the foundry
business will perhaps have noticed that the present scientific develop-
ment of foundry practice is in a condition similar to that of the steel
business some twenty years ago. In many cases chemistry is looked
upon with suspicion, and the old cut-and-dry methods are still in vogue,
especially in the smaller foundries. The larger works have laboratories
and more extensive means for applying science, and have devoted con-
siderable time and attention to the improvement of foundry practice.
‘I'his is more especially true in the East, although in the West there are
numerous firms devoting considerable attention to improving their
methods through the application of chemistry to work in the iron
foundry.

It ‘s hardly necessary to dwell extensively upon the effects of the
differerr metalloids associated with iron, in pig or cast-iron, in the way
they are given in most text-books. The writer has thougit proper to
consider more particularly new developments in cupola practice, partic-
ularly those pertinent to the discussion of the physics of cast-iron. 1In
this connection some new ideas which recent practice has developed
will be mentioned, and sowe results of practical tests along the same
line will be described. Yet it has been deenied advisable also, by way
of introduction, to outline the effects of the metalloids as they are de-
scribed in most text-books, without going into detail.

The question is sometimes asked, What is the most important
element governing the quality of cast-iron for any particular purpose ?
It would scem that right here lies the basis for the greatest difference of
opinion. Some twenty years or more ago, silicon was regarded by
foundrymen as one of their worst enemies ; but since the work of
Turner and of Keep, silicon has been greatly growing in favor, until
one might say that it is regarded in some quarters as the panacea for all
evils encountered in the iron foundry. This has led to the founding of
a school, the followers of which seem to regard silicon asan all-important
clement, and it would appear indeed that in some quarters it is regarded
as the one element of decisive importance in pig-iron. It is the writer’s
opinion that graphite is the controlling element in pig-iron, and that a
greater success is obtained where this metalloid is governed, than in cases
where the silicon only is watched. We are more or less familiar viith
the well known ideas, that by gauging silicon the exact mixture suitable
for any purpose is obtained ; it being only necessary to keep the carbon
above a certain unknown minimum, and the silicon being determined
crudely by shrinkage and other methods.  Indeed, we not infrequently
encounter specifications in which the silicon is specified, but no mention
is made of either graphitic or total carbon.

Sititon,~This, as nearly every one will agree, is a very important
element in foundry practice, its most prominent function being that of
promoting the formation of graphitic carbon, while it also lowers the
saturation point of iron for carbon. The former is the property that
concerns the foundry-man almost exclusively ; and it is necessary for
him to know about how much silicon cast-iron should carry, in order to
have the desired properties. Lxcluding other effects, which will be
taken up later, we must always consider what kind of castings are to be
made, in order to know what content of silicon to strive for in the cast-
ing. It seems fair to say that nothing absolute can be stated regarding
this question  Frequently we notice in text-books and journals, that if
iron carries this or that percentage of silicon it will have certain proper-
ties. ‘This sweeping general proposition the writer cannot accept, being
of the opinion that other conditions will affect the content of graphitic
carbon as much as, if not more than, the content of silicon. In general,

* Buffalo Mceting, American Institute of Mining Engineers.
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if it is desired to make good machinery-castings of close structure, and
at the same time so soft that no difficulty will be experienced i tooling
them, the silicon should be between 1.50 and 2 per cent., or may even
run to 2.25 per cent. It is always wise in these cases to consider the
iron used in the mixture. It is well enough to say in a general way that
if we have the same chemical composition in cast-iron we will have the
same properties, but experience has shown that this is true in a general
way only. For example, mixtures in which the chief component is
charcoal-iron, show a perceptible difference from those made entirely
from coke-iron. The reason for this seems to lie in the different con-
ditions of the carbon, which will be mentioned later.

For light hardware, in which great strength is not a very important
item, it is well to run the silicon up even as high as 3 per cent. ‘This
practice has several advantages, It tends to make the iron more fluid,
so that it will take delicate moulds well, and avoid difficulty or loss due
to shrinkage. It is also said to enable the foundry-man to carry more
scrap in his mixture. This asse. tion, however, is open to serious doubt,
as the amount of scrap which a mixture will carry is dependent upon
the carbon content of the misture and the scrap.

As silicon approaches or exceeds 3 per cent., the casting becomes
more and more brittle, and it is desirable to keep well within the limit
of 3 per cent. in most classes of foundry work. For most foundry pur-
poses, on the other hand, a silicon content below 1.5 per cent. is to be
avoided.

As stated above, these rules as to silicon are only true for ordinary
foundry mixtures. Special metals, and mixtures containing peculiar
irons, are often found to contradict some of the above statements. The
figures given, however, are an excellent guide for general practice and
will be found applicable in most cases. It will be developed later that
there are other influences which affect the iron more than does the
content of silicon.

Sulphur.—The good effects of silicon are frequently counteracted
by the presence of sulphur, and mysterious troubles encountered in the
foundry are not infrequently traceable to this element; the practical

-foundry-man being, in this respect, usually at the mercy of the pig-iron
manufacturer. Most brands of soft iron, both charcoal and coke, are
usually considerably below the danger limit in sulphur. Foundry-men,
however, are frequently misled by the statement that sulphur need not
be considered, as it never occurs in pig-irons in sufficient quantities to
affect the results of their work. If analyses are made of drillings from
castings that give trouble to foundry-men not possessing means for de-
termining sulphur, the trouble will, in many cases, be traceable to this
element. In most instances, sulphur is introduced into the mixture
through the ferro-silicon irons used to supply the silicon to, the charge.
The writer has found well known brands of ferro-silicon contaming
o.17 and 0.18 per cent, of sulphur, and in one case 0.34 per cent. If
a careful watch-is not made of these irons, or if strict specifications are
not drawn upon them, it is not infrequent that o.10 per cent. of sulphur
is found. Most furnace-men endeavoring to do so can keep the sulphur
below the limit of o.035 per cent.

Not long ago, the writer was consulted in regard to some faulty
castings, and analysis of them showed o.12 per cent of sulphur. The
iron was full of small cracks radiating in all directions; but they were
not perceptible on the surface, and could only be discovered when the
castings were struck with a hammer. When this was done, the casting
would fall into many pieces, and the fracture would plainly show that
the casting had been previously cracked from one-fourth to one-half of
its depth, the remainder of the shell being severed by the blow  Fur-
thermore, the casting showed signs which might have been taken as
indicating cold-shortness. In all probability, the sulphur had been
introduced in this case through the ferro-silicon, as the casting carried a
considerable content of silicon. A. maximum limit of sulphur for good

foundry practice should be fixed at o.10 per cent.; but foundry-men
should strive to keep it below o 08 per cunt.

Phosphorus.—This clement is present to a greater degree than is
commonly supposed in most cast-irons. It may be said that for the
greater part of foundry work it is an excellent ingredient up toa certain
limit. ‘This limit, for most cases, is about 1 per cent. Where great
strength and resiliency are desired, the phosphorus should be very
much below this point, However, in cases of this kind, it will seldom
be noticeable in high graphitic iron, where it is kept below o.5 per cent.
In snap-flask work, phosphorus isa very desirable element to the foundry-
men, tending to make the metal fluid and to keep it so. Its effect an
strength is not jimmediately discernible, if the test bar of cast-iron is
subjected to a transverse stress.  In most cases, if the stress be applied
gradually, a high-phosphorus iron will register nearly as high as one of
lower content. A severe blow upon the bar, however, will soon make
apparent the differencein the irons It is weakness under sudden shock
that phosphorus most distinctly promotes ; and for this reason it should
be kept low, where this property would be a detrithent. Like sulphur,
phosphorus accurs in large quantities in the ferro-silicon irons commonly
used in foundry mixtures. It may be stated, that most of the common
brands of these compounds on the market carry 1 per cent. or more of
phosphorus. The writer has known cases in which 7 per cent. silicon-
iron carried more than 1.60 per cent. of phasphorus.  Of coutse, this is
unknown to most foundry-men not having facilities for analyzing their

-iron ; and in this way phosphorus is frequently introduced into mixtures

which never should carry a high percentage of it.

It may be interesting to note here the case of a special semi-steel,
mixed by the writer, which cartied a trifle more than 0.8 per cent of
phosphorous, grdphitic carbon being 1.84 per cent,, total carbon 1.97
per cent, and sulphur normal. The bar broke under transverse stress
at 3940 pounds. Another one made from the same mixture broke at
3910 pounds. The writer has frequently found bars made of this
metal, which carried over 1 per cent. of phosphorous and broke above
3000 pounds. In the case of the 3900-pound bar, the resiliency was
considerable, the bar possessing spring and showing a considerable
deflection before breaking. It would seem from this that phosphorous
is not nearly as much to be feared as is commonly supposed.

Jl[angane}e.—Very little bas been said of manganese in its relation
to general foundry practice. It is, however, an important element in
many ways. It will scarcely be noticed in a mixture, up to 0.8 per
cent,, as far as the ordinary foundry man is concerned. Trequently an
excellent casting is found to contain over 1 per cent. of manganese. It
is not very long since it was suggested that manganese is a very benefi-
cial element in cast-iron, and it has been asserted by some metallurgists
that a considerable content of this element is desirable. The writer's
experience with manganese in general practice has not been extensive,
but it seems to him that this modern view is to be looked upon with
favor. Although it it is well known that manganese‘promotes combined
carbon, silicon predominating in the iron would tend to counteract this
effect. Manganese, however, has considerable effect on the magnetic
properties of the iron, which have been discussed in another paper by
the author (Journal of the Svciety of Chemical Industry, December,

1897.)

It is well known that manganese possesses the property of pre-

venting sponginess of the metal, or blow-holes, by reacting with the
occluded gases of the metal; and it seems that the modern view is
going to work corsiderable advance in this way. If the foundry man
should be able to run sufficient manganese into his mixture, without
hardening the metal, to rid the iron of blow-holes or prevent sponginess,
manganese will soon be in high favor for general foundry practice.
There is reason to beleive that this will come to pass at no very distant
date. Since the publication of the above mentioned article of the
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writer, lazer studies of the cffect of manganese upon the magnetic pro-
perties of iron have adduced striking arguments, tending to substantiate
the ideas advanced by Mr. R, A. Hadlfield, as to the probable existence
of a carbide of manganese, which exerts considerable influence on the
properties of steel. It would seem, however, that in high carbon irons,
particularly in those carrying a considerable proportion of graphite, this
effect is somewhat hidden. It is more noticeable as the content of
graphitic carbon decreases.,

Carbon. “I'he concensus of opinion seems to be that a great deal
is yet to be discovered relative to carbon.  Anomalies have frequently
been encountered in fe wdry practice which seemed to indicate strongly
that a clearer knowledge of the state of the carbon would greatly aid
matters,  There is no question that graphitic carbon is the softening
agent in cast-iron: and, so far as silicon can control this, it is the
governing agent.  The writer hopes to show, however, that, in many
cases, silicon is powerless to effect this change in the state of the carbon.
[t is doubtful whether the form of carbou, usually called graphite, is
always composed of the same variety of carbon. It will be remembered
that some five or a1x years ago, Prof. Ledebur, in an excellent paper on
carbon in iron, described four states of this metalloid. The carbon, in
a transition state toward graphite (as we may describe it), he termed
graphitic temper-carbon. He also stated that there was no known
method of determining this form, and that it was always estimated with
the graphite. It is open to question then if, in many cases where we
determine graphite, some of it does not represent graphitic temper-
varhou.

To digress a trifle, mention may be made here of an old dispute
between the practical man and the technologist as to the value of the
fracture in determining the quality of pig iron. l’rdl)ably most tech-
nologists will agree that, as a general indication, this practical method
is very useful, but very misleading. Some time ago, the writer had an
excellent opportunity to observe this. A very open-grained iron was
found to contain much less graphite than an iron possessing a fracture
of inferior appearance.

S. I1. Chauvenet has given some interesting figures, showing that a
lower bed fed from the blast furnace is normaily always close grained,
though it gives practically the same analysis as the rest of the cast;
and he shows, further, how obstructions in the tap hole which cause
intermediate beds to fill up slowly will make those beds close grained,
while, if the lower bed be filled rapidly, it will show an open grain,
Finally, if we compare a charcoal iron with a coke iron, it is a well
known fact that although the charcoal iron may carry a very much
higher percentage of graphitic carbon, it shows a closer and denser
fracture, while the coke iron has a very open fracture, the graphite
occurring in nests, as it were, and failing to the ground in flakes when
the iron is handled. A possible explanation of this might be, that the
graphite commonly determined in charcoal iron represents relatively
larger proportions of graphitic temper-carbon, while the coke-iron carries
a very much smaller percentage.  The iron, assimilating the graphitic
temper-carbon, makes a close and homogencous metal, while the
graphite tends to open the grain and segregate, thus frequently causing
sponginess in the metal.  This would seem to explain the reason why
charcoal iron makes a denser and more uniform metal when introduced
into foundry mixtures, and hence is generally preferable to coke irons.
This suggestion is offered tentatively ; the writer not being able, as yet,
to identify the temper carbon in such irons,

It may not be amiss, in this connection, to cite an incident in the
use of the semi-steel mentioned above. This metal possesses a mag-
netic permeability midway between cast-iron and cast-steel, being a gain
of about 50 per cent. over cast-iron. A test bar from a machine, which
had showed inferior results, proved the metal to have the same perme-
ability as cast-iron.  This being unexplained, an analysis was made of

the bar, with surprising results. 'The analysis was almost identical with
that of a bar which bad showed superior results in this direction.  ‘The
graphitic and total carbon were practically identical. The mixtures
were ent’rely the same, and the metals had been worked in the foundry
in the same way, with the exception that different blast pressure had
been used.  The bar showing the lower results were very open, and
showed a dark grained fracture. ‘The bar giving higher results pre-
sented a characteristic silvery appearance, and was soft and tough. Tt
was exceedingly dense and turned more like steel, while the former bar
turned just as castsiron would do. ‘I'he micro-photographs of these
two bars showed radical differences, and scemed to confirm the view
that these were duc to temper carbon. Further, this metal, when
properly wade, is homogencous throughout the casting, and the graphitic
carbon shows no tendency to segregate, It would seem, from this, that
the state of the carbon was the governing factor ; and cases such as
this have prompted the above suggestion.

In this laboratory an attempt was made to oxidize the temper
carbon by prolonged treatment with fuming nitric acid under high
temperature, but without avail. ‘Fhis is in accord with previous work
along this line. Hopes are entertained that investigations now in pro-
gress will yield some method by which temper carbon may be identified
and estimated in these irons.

Combined Carbon.—1It is usually admitted that combined carbon
embraces more than one kind of carbon, ‘T'his is, to some extent,
substantiated by work upon the magnetic permeability of metals relat-
ively high in carbon. However, the present state of the art will not
permit much to be said with certainty in this direction. Reference
may be made n this connection to recent works of Messrs. Donath
and Haissig on silicon irons, in which they cite the fact that a high
silicon iron, when analyzed for carbon by ordinary methods, gives about
1.36 per cent. less of carbon than when the drillings are oxidized com-
pletely by combustion with lead chromate, or volatilization in chlorine.
Lower results were also obtained when the metal was oxidized with
chromic and sulphuric acid. This difference, Messrs. Donath and
Haissig suggest, is due to some silico carbide. The writer has endeay-
ored to duplicate these results, working on a ferro silicon containing
about 7.5 per cent of silicon.  The total carbon, obtained by solution
in a double chloride and the residue burned in a combustion furnace,
was 2.24 per cent.  In every case in which the carbon was determined
either by direct combustion with lead chromate, or the residue from
the chloride treatment burned in a combustion furnace, the results
agreed quite closely with those obtained by solution in a double chlo-
ride. It is possible, however, that the results obtained by these
scientists may be *rue for ferro silicon higher in silicon; or it may be
that the metal used for their experiments was in some respect anomalous.

Relation of Stlicon to Graphite. — Having discussed these general
relations, let us now endeavor to see what grounds there are for the
assumption that silicon is the governing factor in cast-iron.  If we have
several pieces of cast-iron, made at different dates from practically the
same misture, the analyses of which show practically the same total
carbon and a variation in silicon, we have an excellent opportunity to
trace the cffect of silicon. For example, in the following table, are
irons which would seem to show this quite clearly :

TasLe L— Analyses of Charcoal fron Castings,

1. 11, . v,
Silicon..eovniininnn.. cees 220 266 292 241
Graphitic Carbon............ 2.92 2.93 2.77 2.98
Towal carhon. . .ocvvvennn. o 3.44 3.48 3.41 342

The other constituents of these irons are neatly the same, and all
of them are controlled as far as possible in foundry practice. They
were made from almost identical mixtures, as is clearly indicated by the
uniformity of total carbon. Itis evident that this table does nét sup-

port the unqualified assertion that an increase in silicon causes a pro
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portional increase in graphite, and the practical rule, based on that
theory, that silicon may be blindly added to the foundry mixture, with-
out considering other conditions, in order 1o increase graphite and
soften the iron, is not substantiated, Comparing irons 1. and 111., we
find that although the latter contains 0,72 per cent. more of silicon than
the former, the graphite is 0.15 per cent. lower, while the total carbon is
practically the same  Obviously this increase in silicon has not pro-
duced graphite, yet the total carbon indicates that there was no marked
difference in burden.

Taking IV. as the second in the series, we see that silicon increases
by about o.20 per vent., yet that the graphite is nearly constant, except
as to I1L, which is both highest in silicon and lowest in graphite. The
fair deduction scems to be, either that silicon has no marked effect upon
graphite in ordinary foundry practice, or that there are other conditions
more potent.  The latter view scems the more probable.

The above analyses are taken from a vast number made in the
course of practice, which confirm this conclusion. Daily records for
months show conclusively that the silicon varying between 2 and 3 per
cent. has not nearly the cffect on the graphite that it is usually $up-
posed to produce. No relatioh apparently exists between the change
of silicon and the content of graphite within these limits, and there is
little if any doubt, if we can judge from .his long series of tests, that
there are other influences in cupola practice which are more potent
than the variation in silicia. The above table has been selected as
most clearly setting forth this view.

Another proof of this proposition is seen in the analyses of pig iron,
before they are introduced into the cupola. Pig iron shows the effects
of the metalloids in the blast furn~ce, instead of in the cupola; yet
even in the blast furnace, with its high temperature, the silicon is not
always able to govern the graphite. For example, the following are
strong indicattons in this direction :

Taste Il.—Analyses of Pig Lrons.

- I i 1L 1v,
SIHCON e eivinnane venn 7.94 7-43 3.36 3.30
Sulphur...... ..  eeereiies 0.041 0029 0.051

. Phosphotous. ..o vinv.eaen, 1.39 1.05 0.606
Graphitic catbon............ 2.02 1.95 3.3 3.26

Total carbon...oovv vevennas 2.24 2.19 3.33 3.37

Here it appears that the irons carrying more than 7 per cent. of
silicon have less graphite in proportion to the total carbon than the one
containing 3.36 per cent. Number III, however, is a remarkable iron,
and one that is seldom seen, although its high proportion of graphite to
total carbon'is quite characteristic of the brand, and has been found in
most shipments received from this furnace.  This anomaly must there-
fore be due to local conditions.

The castings in Table 1. were all compounded from high graphitic
charcoal iron.  In coke iron mixtures the failure of silicon to increase
the percentage of graphite is even more marked. The following
analyses are taken from casts made entirely from coke irons :

‘TanLe 1I.—.ualyses of Cast Iron Castings.

L 11, I, Iv. v. VL VIL VI
Silicon ... .....285 3.76 2.62 247 318 311 279 2.95
Sulphur.... ...0.073 0.083 ©0.074 ... ... ... .. ..
Phosphorous....0.557 0.612 0.469 .... ... ... ... ..
Manganese. . .... 0,39 0200 042 ... .o e eees
Graphitie carbon.3.13  3.05 3.17 2.55 2.60 2.78 2.67 2.61
Combined *“ .0.18 o0.24 o0.08 0.74 0.51 0.62 0.54 0.60
Total carbon....3.31  3.20 3.25 3.29 3.20 3.20 3.21 3.21

‘T'he first four members of this table have about the same total
carbon, and were made from the same irons, with but minor changes in
the burdening. It is readily discernible from these irons that little if

any relationship can be traced between the silicon and graphitic carbon.

As in the case of the first four, these mixtures were compounded from

the same irons with but minor changes in the burdening. )
That temperature controls the effect of silicon is shown when a

close examindtion is made of different shipments of the same brand of
[

pig iron, the blast furnace running on the same ore mixture. A case
came under my personal observation rcecently, in which the graphitic
carbon ran from 3.40 to 3.50 per cent., the silicon remaining in the
neighborhood of 1 § per cent. ; but when the silicon rose to 1.3 or 2
per cent,, the graphitic carbon rose above 3.50 per cent.  In icarly
every case of this kind a decrease in the total carbon was likewise
noticed.  This has also been frequently noticed with other iands of
iron, and it is more apparent with charcoal irons than with coke, The
heat in the blast furnace seems to be great enough to make the silicon
a more important factor.

It is hardly legitinate to attribute these differences to the effect of
the other clements, as a glance at the tables will show that they do not
vary cnough to enter into the consideration. It would seem, on careful
consideration, that the effect of silicon is largely governed by the
temperature at which it is allowed to act. It is doubtful if the neces-
sary temperature is obtained in the cupola to permit the silicon to have
a very strong cffect upon the carbon, where its contents does not vary
beyond certain limits. It also seems probable that, where the burden
is light, the cffect is not as marked as in the case of large burdens,
where more heat is developed.

Influence of Coke Ratio.—Frequently one hears among foundry
mets that this or that one uses certain fuel ratios, but it is seldom stated
under what conditions the melt is made. One foundry man is melting
iron with a ratio of one to thirteen, while his neighbor is running a ratio
of one 1o seven. This means almost nothing, unless the amount of iron
melted and the condition of the material into the cupola are taken into
consideration. It need scarcely be said that the foundry mar who
melts Go tons per day can make a better showing in relation to fuel
consumption than one who melts 5 tons, and has the same izon poured
from his cupola. ‘The foundry having a smaller burden uses more coke
on his bed in proportion to the iron melted. 1t is also evident that,
where it is desired to melt large pigs and large sized scrap, a greater
coke-consumption is necessary, to tap the same iron from the cupola.
Barring these two conditions, which are cvident to every one, the iron
is, within certain limits, softer when more coke is used. If analysis is
made of metals cast with different coke consumption and practically
the same burden, as a general rule, the one melted with the higher coke
consumption, up to a certain limit, will contain the most graphite.
This is only true when the cupola is run on a coke consumption below
what is really necessary to pour iron of a high temperature, and this,
again, is largely dependent upon the blast ; but where little attention is
devoted to the blast, and especially where the blast pressure is below
what it really should be, an increased coke burden will often have a
bencficial effect upon irons, if too much is not added. If a foundry
man is +-ing his blast judiciously and the coke ratio is figured for the
best economy, little can be gained from an increased coke consumption.

Influence of Oxidized Malerial, Especially RKusty Scrap, upon
Mixtures.—Little attention has been paid to the peculiar effect of intro-
ducing rusty material into the cupola. Only one experience of this kind
is necessary to convince a foundry-man of the deleterious effect of cor-
roded scrap. ‘The surface-rust on pig-iron is usually not noticeable, but
where corrosion has taken place to any considerable depth, a very bad
effect is quickly discovered. This is particularly true where light scrap
is used, and a large surface has been exposed to the corrosive effect of
the atmosphere, in proportion to the small volume, A prominent effect
in bad cases of this kind is to make the iron exceedingly dirty and
spongy, and when this dirt is noticeable, the cleaner the material intro-
duced into the cupola, the cleaner will be the casting obtained. The
writer was confronted some time ago with a serious complaint of dirt in
the.iron, and on. investigating the case, found it due entirely to light
scrap which had been seriously corroded.  Upon the dropping of this
scrap from the mixture, the troub.e entirely disappeared. There is very
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little doubt that, in nany cases, spongy iron poured from the cupola is
traceable to the use of corroded material.  Besides this inconvenience,
matenal of this nature tends tc harden the iron to a limited extent
But this is not nearly as noticeable as the former effect, and cannot be
detected m sron high i graphitic carbon.

LEfect of the Blast.—There s scarcely any one factor in cupola
practice deserving of more close and constant attention than the blast,
There are reasons to behieve it eaerts considerable mfluence in further-
ing the mutual relations of the different elements in the metal, but this
has not been clearly uemounstrated 1 the tests thus far made.  Aside
from 1ts effect 1n this way, ncrease of bLlast seems to have a decided
tendency to merease the total carbon in the cast-iron, and correspund.
ingly to increase the percentage of graphite.  As demonstration of this,
the composition of the irons in the following table, which were made
from the same mixture at different dates, may be interesting :

TavLg IN.—~dnalyses of Castings from the Saire Mixture.

1. 1. 111 1A V. AY R Y |

Siicon. ..v tiiiiiiieniens 2.30 2.74 2.03 2.27 2.04 2.10 2.21

" Graphitic carb. 298 259 295 307 200 311 306
Total. ..o0 vevenia. oalee 344 3.15 367 3.52 3.61 3.74 3.63
Lbs. of iron per lb. of cuhe.. 0.4 54 62 6.3 7.6 7.6 7.0

The first three members of this series were cast from a larger cupola
than the remaming members.  Only the third 1ron shows a high carbon
conteat that campares with the last three.  The blast apparently varies.
Iron 15 sometimes poured, which can only be accounted for in this way.
If 1L 1s contrasted with L and IIL, a decided difference is noticed,
also III. differs considerably from I. and II. These irons are all made
from practically the same mixture, and are here mentioned to show the
anomalies that are so common in foundry practice. Unfortunately,
reliable measurements have not been secured on blast pressure, but,
inasmuch as the air is supplied by an open blower, the amount of air
passed through the cupola would be largely dependent upon the resist-
ance found in the cupola itself.  The true criterion of the effect of the
blast is the amount of air passed through the cupola in a given time,
and not the blast pressure. Whenever an attempt was made to measure
the blast pressure, it was always found to bie practically the same, even
when both cupolas were run at once. The explanation of this is obvious.
snasmuch as the fan is not entirely closed, the pressure can never exceed
a certain maximum, or air will be forced back through the fan. In the
case here cited, the fan was somewhat overworked, and probably air was
being forced back through it. It would thus happen that, if the burden
offered more resistance at one time than at another, less air would pass
through the cupolaat that time. This would seem to be the explanation
of the difference in these three irons made from the same cupola.

_ This hypothesis is apparently verified when the remaining four
members of this serics are considered  These four irons are compounded
from the same pig-irons as the first three, as are also all the irons in
Table I. The mixture has been varied but slightly, and if any difference
could he expected from this cause, the jrons in Table 1. should show
higher carbon contents than those of ‘Table TV. The last four irons of
Table IV. were melted in the same cupola as those of Table 1., but
more air was passed through the cupola in the former case.  Also more
air was passed through the cupola in melting the last three members of
‘I'able 1V. than in melting No. IV. of this Table. This was accom-
plished by using more tuyere openings.  In the case of iron IV., two
openings in the upper set of tuyeres were used, besides the full lower
set.  But with the Jast three irons of this series the full upper, with the
full lower set, was used. With the irons of Table I, only the lower set
was used. Contrasting iron IV. with those of Table I, a2 higher content
of total carben is noticed, and also a corresponding rise in the graphitic
carbon. Again, comparing members V., VI. and VII. with 1Y, the
same thing is noticed. This 1s particularly noticeable in VI., and is
probably due to the causcs mentioned above. These tables do not

appear to demonstrate that silicon has had any greater effect in promot-
ing graphite under the effect of the increased blast. It may be that if

. the blast pressure were increased to a still greater extent, an effect would

be noticeable. It would seem almost a demonstrated fact that the
temperature is the governing factor of the effect of silicon, and the tem-
perature of the cupola is certainly increased by increased blast, if a
certain maximum  be not exceeded.  This limit is seldom reached in
foundry practice, and faulty iron is more frequently due to a scarcity of
air than to an eacess. The blast is probably one of the me.t "portant
facturs in foundry practice, and many of the mysteries not yet explained
may be traced to its door. ‘There is scarcely any doubt that it has a
marked cffect upon the cautent of total carbon, and it is not unlikely
that when the results of further investigation are known, the amount of
air passed through the cupola will be found to condition, to a certain
extent, the effect of the metalloids in the iron.

Iron Mixtures and Iron Specifications.— An attempt has been made
in the foregoing pages to demonstrate that the desire for silicon has been
carried to an extreme. ‘This desire has become a mania in some quar-
ters. If the foregoing tables prove anything, they certainly prove that
high silicon irons are, it. many cases, a useless luxury. A certain amount
of silicon is undoubtedly necessary, but the plan of gauging the value of
irons by their content of silicon is but one step in advance of the old
fracture method. The carbon is undoubtedly the governing factor in
irons, and the most radical advocate of silicon can do nothing with
foundry mixtures without a certain carbon content. It seems, then,
that total carbon is one of the most important elements to specify in
purchasing foundry irons. ‘T'he writer has yet to meet with an iron too
hi=l in carbon to be of excellent use in the foundry. It has been the
custom in our practice to specify 3.75 per cent. of total carbon in our
No. 1 iron, especially when charcoal-irons are purchased, while a very
lenient specification is allowed in silicon, it being, for charcoal-iron, not
below 1.50 per cent.  The furnace-man is allowed to havesilicon about
anywhere he wants it as long as he can furnish iron with the necessary
carbon A minimum graphite specification is also inserted in nearly
everycase. ‘The philosophy of this is obvious from the foregoing pages.
In the cupola, comparatively little combined carbon is changed to
graphite, and this is especially true when the heats are small, and, con-
sequently, the heat developed is not sufficient to produce any marked
change in this direction. This fact can easily be demonstrated in prac-
tical work, where frequent analyses are made of daily casts, and the
compositions of the irons composing the mixture are known.

In these specifications the minimum is specified, and any variation
must be above this limit. This is thoroughly practical, and has been in
operation long enough commercially to demonstrate its value. It is
difficult to get iron merchants to make carbon determinations, but they
will agrec to furnish iron underspecifications requiring certain minimum
limits of total carbon and graphite. Whether the latter is specified or
not, there can be no doubt about the necessity of specifying total car-
bon. Very little attention is paid to silicon in the work, as most of the
high-carbon irons will carry sufficient silicon for most classes of work.
However, it is often useful to require a certain silicon content in the
iron, so as to get sufficient graphite, as tne heat of the blast furnace is
sufficient to cnable the silicon to control the graphite to 2 great extent.
In the best snap-flask work, where a large proportion of charcoal-iron is
used in the mixture, 2 per cent. of silicon is fcund to make elegant
castings, and in such mixtures no ferro-silicons are used; but a high-
silicon coke-iron, carrying over 3 percent. of silicon and about the same
of graphitic carbon, is used. This gives good results, especially where
a high grade of machinery castings and fine snap-flask work are poured
from the same mixture. This is further substantiated by analyzing some
of the best castings of tools and machines that can be found on the
market. Some of the best-known firms making this class of work will
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be found to be using this variety of iron. With coke-iron it is well to
run the silican a little higher, although for machinery work it is best not
to have it too high.

When trouble is experienced with open or spongy won, and the
trouble cannot be traced to some such cause as rusty scrap, a good pro-
cedure is to run the total carbon in the casting as high as possible.
This will give a higher content of combined carbon, and at the same
time the combined content of total carbon, with the graphite, usually
increased slightly in this way, will keep the wron soft, When this s
done it is well to consider the content ot silicon, and f tius 1s much
over 2 per cent. a decrease will be found beneficial,

The Use of Carbon.—As mentioned m the first portion of this
paper, silicon is commonly beheved to enable a mixture to carry more
scrap.  This belief is open to serious doubt. It is obvious that if a
mixture is running low in carbon, and ferro-silicon is added in greater
amounts to enuble the mixture to carry more scrap, this procedure will
not only fail to enrich the carbon content, but will actually impoverish
it. The reason for this lies in the fact that lugh-silicon iron carries less
graphitic and total carbon thana good scrap, and much less than a good
cast-iron.  For this reason it is evident that when ferro-sihcon 15 added
to the burden, it is certain to lower the content of carbon n the cast-iron
somewhat. Inasmuch as the iron is dependent upon carbon for its
softness, it is open to grave doubt whether, by increasing the silicon,
and thereby decreasing the carbon, by adding ferro-silicon, any more
scrap can be carried, and the same quality of iron poured from the
cupola. The amount of scrap that can be Joaded into the cupola with-
out changing the quality of the iron is dependent upon the carbon, and
especially upon the graphite. Even if we admit that an increase of
silicon can cause an increase of graphite, yet, if there is not sufficient
carbon present to be changed into graphite, the graphitic carbon cannot
be obtained in the required proportion. Further, when it is doubtful
that silicon will cause any appreciable increment in the graphite, 1t 1s
open to question if the ferro-silicon does not tend to lower the scrap-

.c rying ability of the mixture.

A high-carbon mixture averaging, for example, 3.t0 per cent.
graphite, and about 2 per cent. silicon, will carry considerably more
scrap than a mixture containing over 3 per cent. silicon, and lower in
graphitic carbon, or than a wixture impaoverished in total carbon, no
matter what the silicon content. ‘This assertion can be proved in prac-
tical wark, and it would seem that the popular idea to the contrary is
based on a fallacy.

The carbon determinations in the foregoing tables were all made
by the oxygen combustion method, and the greatest care was exercised
to insure accuracy. The determinations have been checked, and the
results from the furnaces used, checked with results from other labor-
atories. In this connection, thanks are due to Mr. E J. Ericson, whose
excellent work in this particular has greatly aided this investigation.

In conclusion, it should be mentioned again that the fan supplying
to both of the cupolas employed in this investigation was somewhat
overloaded  Therelfore, it is possible that foundries supplied with better
blast facilities will obtain results different from the above ; that a greater
cffect of the silicon will be noted, and perhaps a greater benefit traced
to the use of ferro-silicons. If this should be so, it would only go to
demonstrate the effect of the blast in foundry practice. It is hoped
that any members who may have noted different effects from those out
lined above will make their observations known.

War Eacte REpPORT.—Qur comment upon the second annual
statement submitted to the sharcholders this mnanth is held over until
our next issuc.

*Improvements in Winding Appliances.

(South Wales Institute of Lngineers.)

The President said that the next paper for discussion was by Mr.
E. M. Hann, on ¢ Improvements in Winding Appliances.” He should
be glad to hear any remarks on the same.

Mr. W. D. Wicur said Mr. Hann had given them some useful
and interesting figures to work upon. He should like him to explam
how the increase from 130 to zzo, mentioned in page 521, m the
number of trams raised per hour was arrived at,;whether 1t was owing
to improved appliances for changing the decks, or whether by increas-
ing the steam pressure from 40 lbs. to 50 lbs., combined with improved
appliances for changing decks. In any case it was a splendid increase.

As to the next instance described by the author, it was very
interesting to know that by puttine n new valves he first of all gained
nine seconds in winding, and afterwards, by putting on a balance rope,
he gained an additional seven seconds,

As to taking the coal into the cage from both sides of the pit, he
agreed with Mr. Hann that it was much better to bring the loaded
trams in on one side of the pit and take out the empties on the other,
wherever that plan was possible; and it was always possible in_laying
out a new pit The drum which Mr. Hann had described was rather
a departure from the usual practice. Mr. Hann was content with a
small number of revolutions in order to get up the speed of the engine,
and he agreed that this was much better than the very large drum,
worked out to give a very slow commencement, with a large diameter
against them for winding up. Some of the drums in South Wales
were of enormous size, and had been carried to an extreme The
power required to get these heavy drums into motion was so great
that they more than lost any advantage derived from size. He
thought that the winding-drum should be made as small as possible,
though not too small for the bending of the rope, and the engines run
faster, rather than have the huge drums which they knew of. The
drum sketched by Mr. Hann seemed to be-in the right direction, but
he did not know why he had put the brake in the middle instead of
brakes on either side, and allow the two ropes to travel over the same
flat part of the drum. In that way, Mr. Hann would reduce the
width of the drum and also the weight of it.

The question of scroll drum versus balance rope under the cage
was one that would always, perhaps, be argued. The balance rope
had been very sic v in making its appearance in the South Wales dis-
trict. The great difficulty had been that in very few collieries in
South Wales were there proper pumping appliances, managers depend-
ing usually upon the winding-engine for raising water. It was a very
wrong thing to wind water; it ought to be pumped. It was much
better to go to the expense of getting pumps to clear the water, in
which event the balance rope would probably be more frequently seen
in South Wales.

As to the general question of improvements in winding appliances,
Mr. Hann, of course, treated of two subjects essentially,—first, the
economy in the engine, and secondly, the quantity of coal to be raised.
As to engine economy, there was no doubt that Mr. Hann hud taken
a proper step in introducing expansion. Yet there was a large number
of engines in the district still going without any degree of expansionat
all. They were simply choking themselves during the greater part of
the wind. Whether the compound engine would be largely adopted
in the future was another matter, but he was of the opinion it would
be. He believed they would not have simply expansion engines, but
expansion compound engines, and in that way would be able to do
with fewer boilers than in the past.  The interesting question, however,

*This paper was re-produced in a recent issuc of the Revinw,
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of how to get coal out of the pit was not, after all, so much a question
of the size of engine. Some time ago he tried to find out which collier-
ies had done the best work in winding coal. He learned that the
colliery in South Wales which had raised the largest quantity of coal
in one year, from one shaft with one engine, was the Albion colliery,
with 351,000 tons. Mr. Hann suggested that there was a colliery
raising more than that with two engines. He referred to Silksworth
colliery, Co. Durham, which raised in its best year 533,000 tons from
about 380 yards, with two engines winding out of the same shaft. ‘The
Albion beat that record with a single engine. Extending his inquiries
a little further, he found that last year, at the Bolsover colliery, in
Derbyshire, 598,798 tons of coal were raised in 279 working days
from a pit 365 vards deep. He thought that this was very good,
beating anything they had in South Wales, but he discovered that at
Denaby main colliery there were no fewer than 629,947 tons of coal
raised in 281 working days last year, the largest quantity per day
being 2,673 tons.  The management hoped before long to increase
the day output to 3,000 tons. Now, as their collieries got deeper the
difficulties increased, and the capital expenditure become greater.
Therefore more coal was required to be raised in a given time than
had been the case hitherto if the colliery was to pay.

It seemed to him that the whole system of winding coal was
wrong. They had a great engine trying to raise half a dozen trams
of coal at the same time, almost the whole of its power being ex-
pended in getting up speed. They ought to reduce the speed and
bring more trams quietly up on a system of endless winding, ‘This
would be much more economical, and they would raise a larger
quantity of coal. It was only a question of working out the details
satisfactorily, to substitute altogether a system of endless winding for
that of winding by c.ges at the end of a rope.
not advocating anything new. In Lancashire four collieries had been
fited upon this principle, and although he had not seen them himself
he understood they had proved fairly satisfactory. But when they
came to deep collieries the necessity became very much greater. It
might be urged that he was going to introduce an enormous weight,
which would have to be met. Well, take a colliery 6oo yards in
depth. They wanted an output say of 200 trams per hour, and each
tram was 10 cwt, carrving 23 cwt. of coal. Assume they ran their
endless rope system of trams in the shaft at the rate of just over wwo
miles an hour, for simplicity’s sake. They would then have the trams
working at three feet only per second. Now that was speed at which
it would be casy, with proper appliances, both to take off and put on
the trams at top and bottom.  In order to raise 200 trams per hour,
the rope would have to travel the iength of the shaft six times. There-
fore they would have 33'; full trams travelling in the shaft at the
same time. There was no need to take account of the weight of the
empty side because it would be very much less than the full.  Includ-
ing 10 cwi. for the tram, 23 cwt. for the full, and 23 cwt forthe cage,
which would be of the lighest description, and each length of rope
supporting these, that would give for each tram say 3 tons, or for the
whole of the 3313 exactly 100 tons of dead weight in the shaft on the
full side. Now he submitted that 100 tons of dead weight in the
shaft was nothing to alarm them in these days of best quality steel; it
was a mere nothing to support, and the speed at which it was going
was so small that it need not be dreaded at all.  Well, this would give
an output in ten hours of 2,300 tons, which was morc than had been
done, with the exception of Denaby Main. If they wanted a little
more all that need be done was to put an extra cage or two in the
shaft. He should be asked, what about the cost? He replied that

He was aware he was

it would be distinctly less than the cost of winding the same quantity
by exisung methods.

The horse power of working the endlessropeto

raise 2,500 tons in ten hours came to 510 h.p.  Suppose they added
one-third for friction and resistance, this gave 680 i.h.p. A double
.22-inch cylinder engine running at soo feet per minute, working at
100 Ibs. pressure of steam, would do that work perfectly well, Where
would they obtain a double 22-inch cylinder engine that would raise
2,500 tons by the present system of winding? They would require
more like a so-inch, and they would save at least £2z,000 on the first
cost of engine against engine. Their pit-head framing would not cost
any more, it need not be anything like so high, and it would be a
much simpler affair.  Then they would save at least £500 in the cost
of engine house, and in boilers another £2,500. ‘Thus he contended
that by fitting their colliery with the endless tope arrangement they
would save something like £5,000 in engine and boiler, and he was
certain that nothing like £5,000 would be required to fit up the shaft
arrangement.  He threw out this suggestion in the hope that someone
would be bold enough and have time at his disposal to go into details
and work them out.

MRr. 8. F. WatLkeR said he should like to make a very bold sug-
gestion.  Mr. Hann seemed rather frightened at the idea of putting a
large motor at the bottom of the pit to work the haulage. He claimed
that the most economical winding under the present system would be
to work the winding gear by means of a pair of electric motors, the
current being furnished from a large central station, which should
provide current for a great many other machines about the colliery,
and possibly other collieries as well. The winding engine, as he
understood it, was the most wasteful apparatus it was possible to
imagine. ‘They were wasting energy during the whole time, except
for the few seconds while the cage was starting from the bottom.
Now the electric motor, as he pointed out before, cut off all that waste
instantly. In South Wales they were a long way behind the Ameri-
cans, and even behind Yorkshire. Particulars were published in the
Proceedings of he Justitute of Civil Engineers, of a plant laid down
in Pennsylvania supplying coslicries over 2 radius of five miles. The
plant was situate in the centre, there was a certain number of dynamos
which worked the winding and the hauling engines, locomotives,
coal-cutting machines, and in fact everything about the place. The
great feature of the scheme was the great economy effected by the
adopted system. One particular instance was cited. There were six
coal-cutting machines, each of which was supposed to take 15 h.p. It
would take a great deal more in this country. The highest horse-
power which was taken during the whole of the day was only 2: hp.
Now this ruled all the way through., There was always some appara-
tus which was not taking quite as much power as it could or would do
under the old plan.  On the other hand, any apparatus that did not
require the power had it there ready for immediate use.  So the whole
system was economical. It was a startling proposition to wind by
clectricity, but he ventured to prophesy that it would come about in
time.

. The discussion was then adjourned.

ENGLISH LETTER.

24 CoLeMaN STREET, Loxnox, E.C.,
sth November, 189S,

No one can be surprised to learn that October has witnessed a severe shrinkage
in the value of Canadian mining sccuritics.  For some time past the B. C. market —
which, as you know, takes in all kinds of Canadian mining shares—has been very
weak, and this month has scen its fechleness enfcebled by politics and dearer money.
The prospects of a war with France, and t21k of 2 § per cent. bank rate, quite apart
from the abisence of any supporting orders on behalf of the public, and renewed cfforts
on the part of vendors and other holders of large blocks of shares acquired pracuically
in ths form of bonuses for scrvices rendered in connection with the formatiou of the
host of ncw companics which were rushed out in the giddy pettod between August,
1897, and March, 1898, compelled ** the market " to put down prices in self defence.
What clsc could onc expect in times like these we are now experiencing? The won-.
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der is that those who constitute the B.C. market have not long ere this given up their
difficult task of trying to make a living out of jobbing in a purely nominal market.

High'st & Low’st. High’st & [Low’st. Price. Price.
1897. 1898, to Oct. 13. Oct. 25. Nov. 5.

British America Corporation. ... .... S 23/6—14/6 13/ 13/6
B. C. Development....... ........ 238—1Y 1}a—1% 4 Yy
B. C. Association.. ... 24 —3% 14 —3 I 1
Dawson City Trading . .. . R 1}8—3% I{nom. ¥{nom.
Fairview ....... e e e I{p-—114 If% —Ys Y A
Gold Explor. of Canada . . R B 18— RO
Hall Mines................ «.... 1He—14 14— 11/16 Y.
Klondyke and Col. Gold..... ...... 1%—1 1)5—3% 3% A
Klondyke Mining and Transp ..... 14—} 1% -3 .... nom.
Klondyke, Yukon & Stewait Yioneers 15—1 1% —% .... nonm.
Lillooet and Feaser River.. ..... .. 18— %—1% % Y
London and B. C. Goldfields. .. 185 —% 1¥e—--13 1Y 1%
MiKado vovvvve i e 3% —2) 34 —218 e 3%
New Golden Twins........... e e I —% Y nom. Y
New Goldfields of B.C........ ... 1}3—13 i —5% JA
Ontano ..o .. A 3s. —28. 2s. 9d.—3d.

Ontario Govt. Gold Concessions. . ... e 14— 4% e e
Regina ............ ... ........ K- % cene 1874
Vancouver Syndicate .............. 74 pm.—Ydis. 2)5p@.—'4dis. par. par,
Tangier....... ....... . .. ... e 11— % % 3%
Waverley ......ooo i . 14 -4 3% 3%
Whitewater ... ... ... iiennn.. e 14413 ceee 14
Yukon Goldfields . ................ 15— ..

As I have already shown, there has been a very serious fall from recent quotations
for Canadian mining shares, but as the premium figures quoted in column No. 1, and
also the maximums in column No. 2, were really only selling prices, it matters very
little to the public who are holders of the different companies’ shares. As a matter
of fact, in previous letters you were informed how nominal were these quotations,
and that they were merely recorded in order to attract business. This is proved by
the rapidity with which they were actually dropped directly sellers appeared. Some
day I hope to tell you ‘‘ how markets are made ” in the London Stock Exchange,
and how absolutely unreliable are the quotations as recorded by the little instruments
which keep the public in touch with what is going on in the Exchange. For the
present it must suffice for me to assure your readers that, at the present moment, [
verily believe that if a seller of a couple of thousand Dawson City Trading and Trans-
portution shares were to suddenly present himself and offer his holding at 2s. 6d. a
piece, he would not find a buyer. The same remark applies to the rest of the Turner-
Pooley-Cotton group, and for the matter of that to other shares. The market is not
a buyer except at rubbish prices, and the consequence is that the genuine holder for
value who is forced to clear out of his stock finds himself at the mercy of those who
are masters of the situation.

The most sensational fall of the month was in British America Corporations,
partly in sympathy with the inverrerate condition of the London and Globe group—
despite the recent reassuring speech of the Marquess of Dufferin and Ava—and partly
on the alarming news regarding the present state of the Le Roi deal. At one time
12s. 6d. was reached, and if things do not improve, and a reassuring statement soon
issue from the group controlling beth the London and Globe and B.A.C. Companies,
I for my part shall not be surprised to see the shares fall to 7s. 6d. or 10s. Of course
the pronounced weakuness of the B.C. leader adversely influenced other shares, and
although politics and dear money are no doubt largely responsible for the heavy falls
recorded, the feeble state of the market was accentuated by the lack of support to
B A.C.’s.  Even London and B. C. Goldfields fell back, although I have heard
excellent accounts of this group, and am told to look for better prices ; while shares
of the B. C. Development, New Golden Twins, Klondyke Bonanza, Fairview order
have been quite nominal, and practically unsaleable except upon such drastic terms
as those we have already discussed.

There is no doubt that those who initiated the Canadian mining market were a
little premature, although their hands were to a very large extent forced by the enor-
mous interest displayed in Klondyke. Nowadays to think is often to act, and it was
believed that the keen attention paid by this country and Europe gencrally to Klon-
dyke would cause a big boom in the early months of 1898 in all classes of Klondyke
shares. It was to prepare for this financial ** will o’ the wisp ” that the new section
was created.  When the boom failed to materialize the market was practically gone,
for the dealings in the few British Columbia and Ontario properties, in which there is
anything like ** a free market,” would not keep half a dozen dealers in lunches. Had
the Stock Exchange allowed both the Yukon and British Columbia to produce for
London absorption say a dozen dividend-paying properties, the public would have
been better disposed towards both.  As it is they have been landed high and dry with
a lot of worthless scrip in wildcat schemes, many of which, if properly exposed, should
place thzir projectors at the disposal of the Public Prosecutor. Thereare a few really
sound companies, which are quietly working their properties regardless of market
movements, and no doubt quite a large number of these will, by-and-by, by their
excellent results, prove to the public that, despite the wildcatter and swindling pro-
moter, the various Canadian gold-mining districts deserve the hearty support of the
European investor.

A report was in circulation here that negotiations were on foot for the consolida-
tion of the Anaconda, the Boston and Montana, and the Montana Ore Purchasing
Companies at Butte. This was swiftly contradicted in specific terms by the well
informed New Vork Engineering and Mining fournal, but it is worth mentioning
that the paper which set the rumor afloat in that city has an advertisement in its
columns of Mr. F. Aug. Heinze’s Ore Purchasing and Smelting Co.  This announce-
ment has only recently made its appearance in our cobtemporary’s columns.

Excellent progress is, I learn, being made in connection with the proposed Min-
ing Exhibition at Earl’s Court next year. It is true Canada has not yet made up her
mind whether she will be definitely represented, but I should think that there is no
doubt about her ultimate decision. Possibly the recent correspondence between the
Secretary of the London Chamber of Mines (Incorparated) and the Canadian Mining
Institute, etc., will assist an early decision. The report that British Columbia had
announced that she wastoo poor to send an exhibit has caused a good deal of surprise,
and if the Dominion Government was to refuse to be represented, English investors
would consider that there was a good deal of truth in the charges recently brought
against Canadians of being excessively economical at a time when a little judicious
advertisement would do her ‘“all the good in the world.” The following information
has been supplied to me by the officials of the Institution which is responsible for the
arrangement of the mining portion of next year’s Greater Britain Exhibition, and will

doubtless be of much interest to those of your readers who intend to be represented
either personally or by deputy :(—

*“ The Council of the Chamber are glad to announce that though the Mining
Exhibition, in connection with the Greater Britain Exhibition at Earl’s Court next
year, is yet seven months ahead, over three-fourths of the space in the Mining Courts
is already allotted. Whatever may be the views held in certain quarters of past
Exhibitions at Earl’s Court, those who areacquainted with the progress of the present
movement are quite satisfied that next year’s Exhibition will be a splendid success, of
great practical benefit to the colonies, to mining companies and investors, and a
crowning credit to those responsible for the undertaking. In order that the import-
ance and widely representative character of the Exhibition may be properly under-
stood, it should be known that the following Governments will be officially repre-
sented as follows :—(ueenslind, 30,000 square feet; Victoria, 25,000 square feet ;
Western Austraha (per the West Australian Chamber of Mines), 19,000 square feet ;
and New South Wales—exact area not yet to hand. Very satisfactory—though not
official —assurances have come to hand to the effect that Canada, New Zealand, the
Indian, South African and Witwatersrand Mines will also be largely represented. It
is, however, in the region of mining machinery that the Council are confident of
making the Exhibition one of great practical utility to the directors and mining agents
resident in this country, and representing many thousands of working mines in various
parts of the world. With this end. in view, the Council have extended the time in
which to make application for mining machinery exhibits until late next month
(November). Already m ny of the largest manufacturers in this country and the Srates
have sent in applications, two of the largest in this country showing working machin-
ery covering upwards of 1,000 square feet. Already the Council are giving their
attention to the medals and diplouras to be awarded the machinery exhibits.

In this country many people recognize that soundly managed Canadian smelting
companies should prove profitable, and several schemes have been initiated which
include in their programme proposals dealing with this industry. One of the most
important smelting propositions which has yet come under my notice is that of the
Vancouver Smelting Co.. Limited, which, with a capital of £ 300,000, ‘“ intends to
purchase a smelter and establish extensive metallurgical works for the treatment of
ores, at or near Burrard Inlet near Vancouver, in the Province of British Columbia,
and to acquire the following propertiesand rights if considered desirable: The vendor
makes over to the company a modern smelter, in working order, capable of smelting
about 100 tons per day of 24 hours, together with an efficient ore sampling plant,
assay plant and laboratory, and good substantial docks and wharves for the proper
reception, handling and delivering of ores at the works. A freehold site of about 40
acres on the south of Burrard Inlet, east of and adjoining the township of Vancouver
and marching with the Canadian Pacific Railway. The entire benefit of a contract
with Messrs. Treat and Blewitt for the supply of 60 tons of ore per diem on very
favorable terms (see paragraph * Profit’).” Thé company also acquires certain options
on various mineral properties, none of which have much of a reputation on this side.
The proposed directorate includes: Colonel B. H. Martindale, C.B. (Chairman),
Director of the City of London Electric Lighting Co., Limited, and St. Katharine’s
Docks, London; Sir Henry Cunningham, K.C.S.J., Director of the Investment
Trust Corporation, Limited, and American Investment Trust Corporation ; Sir Charles
Turner, K.C.]J.E., Director of the Argentine North-Eastern Railway Co., Limited,
etc., etc. ; Daniel C. Griffith, Esq., Assayer, 19 and 41 New Broad Street, London,
E., Chairman Mount Zeaham Silver Lead Mines, Limited (16 years in charge Lead
Reduction Works, Erith); G. Mure Ritchie, Esq., St. Vincent Street, Glasgow,
Chairman Millorn and Asteam Hematite Iron Co., Limited, Director London and
Glasgow Finance, Limited. Consulting Engineer, J. D. Kendall (Messrs. Bewick,
Moreing & Co.) Consulting Metallurgical Chemist and Assayer, W. Pellew-Harvey,
F.C.S., Vancouver. One of the Solicitors, A. St. G. Hammersley, Solicitor to the
Corporation of Vancouver

Large profits are of course estimated in addition to the £36,000 (gross) which is
guaranteed by the terms of the Van Anda contract. The directors have made
arrangements whereby they *‘ can secure the services of Mr. Otto Stalmann in the
erection and management of the metallurgical works, and they will be in a position
to smelt and treat ores three months after the conclusion of the purchase.” The
present issue is £100,000 in £ 1 preferred share, and 22,500 ordinary shares. Pur-
chase price £130,000 payable £52,500 in cash and £77,500 in fully paid ordinary
shares. The vendor it is naively announced is ‘‘reselling at a profit in shares only.”
Mr Geo. de Wolf, F.G.S., has made a report on the proposition, and the prospectus
—an advance one—lying before me includes an underwriting letter and a rough map.
So far as I can see after a careful perusal of the prospectus there is not a line to indi-
cate that the promoters have secured even the ordinary expert’s opinion regarding the
value of the property on Burrard Inlet, and the smelter and contracts, etc.  As a rule
these reports are a farce, but it gives us some one to blame should prospectus antici-
pations of future profits not be fulfilled. The company has been kept back by poli-
tical and other considerations, and the prospectus before me is only an advance copy.
In the final one, some of the points I have raised in anticipation may be found
adjusted.

The English press continues to pay keen attention to everything Canadian, and
it can certainly never be laid to the charge of our newspaper men that they have not
fostered in every possible way the growth of public interest on this side in the possi-
bilities, mining and commercial, presented by the Dominion. In proof of this let
me cite a few of the head lines of short articles upon Canadian matters which
appeared in one of our financial daily papers one day in October :

‘¢ Klondyke Corruption.”

¢ English Capital in Canada.”
‘“ LeRoi Prospects.” N
*¢ The Telegraph to Dawson City.”
*“ The Deepest Mine in Ontario.”.

Canada may indeed feel well pleased with herself over the interest she has
already aroused in the old country.

We have heard very little of late about the north-west Ontario goldfields, but if
all I hear be true efforts are about to be made to revive public interest in a district
which has been almost totally eclipsed by British Columbia and the Kiondyke. The
following extract from a leading financial newspaper shows that on this si ‘e we are
not wholly unmindful of the possibilities before the Lake of the Woods district : —

‘“ After what the Canadian newspapers call ‘a lull in the boom talk,” during
which a lot of development work has been accomplished, the Lake of the Woods
goldfields are again coming to the front  Rai Portage and Duluth advices show that
a good deal of English and American mney and energy is being put into that country,
and the prospects seem to be that good returns will be obtained. Good work, on
an extensive scale, is being done. The local interest in these fields is fully shared in
London (?). They are the nearest of our colonial gold fields. Shareholders in the
mines of the district can see their property in the course of a short summer holiday,
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and the occasional calls of intelligent sharcholders would probably have anything but
a slackening effect on the management of the mine.”

1 must comment on the paragraph which 1 have queried.  1f the local interest
in the Lake of the Woods district **is fully shared in London "' then all I can say
is that they are poor supporters, for although there are certain groups here interested
in Ontario, and ready to supply it with funds, Canadian gold mining is best known
to the public by means of the sensativnal Kloadyke, and the more (vicarivusly) push-
ing Pacific province.  But although we are as I'have already said ** not unmindful of
the mineral possibalities of Ontariv,” there has never been any of that white heat
about this province that a year ago evinced in the Klondyke and in a lesser degree
should B.C., bath the latter and the former having been splendidly puted by the
good, bad and intelligent promoting groups which showed such eagerness to use
them as the medimns for extiacting thousands of bright British sovereigns from the
pockets of the gullible British investor.  If Ontario can prove by deeds what her
friends say of her is troe then she need not particularly lament because she has been
so far neglected by the London promoting fraternity, a heterogencous community
which includes sume of 1he most respected nnancicrs in the country, and most of the
scum of larope.  Loundon’s mancial lotsam and jetsam would furnish an interesting
chapter in any of the s de sie¢/e works on contemporary finance. c
L)W

LAKE OF THE WOODS.

Navigation is just closing. Nearly all the steamers arc laid up, and in a few
days at the furthest the Lake of the Woods will be frozen over, and communications,
eaccpt alung the C. P Ry | interrapted uniil the ice is strong erough to carry teams,
Lruning the closing manth of the shipping season all the hoats were busy carrying
supplies to the various camps, and stocking them with suthcient to last unul the wime
when the sleighs will run.  There was quite a littde famine for hay in Rat Postage
towards the end of October, notwithstanding the fact that we are so near the western
prairies.  For a week or ten days there was not a bale to be had in town, and for a
while there were no oats esther. At some ot the mining camps horses were being
fed on bread, potatoes, cte. 1 may say ez gassant that hay, oats, meats, vegetables,
butter, cheese, milk, eggs, poultry, etc., are always a good price here, and there
should be good money to farmers who would settle here and supply this market—a
market which is destined to be a growing onc.

REGINA.

The battery of seven Tremaine mills is working away steaduy. Undesground
sinking has aot been resumed since it stopped 10 the summer when the changes were
made in the mill  The Rat Portage Diamond Drill Co. are to dosome boring at the
400 ft. level, in order to crosscut some paratlel veins.  Mr. Pringle having left on a
visit to England, Mr. Maiville is in charge of the camp.

WILRINSON.
The Vulean and CIiff shafts arc each down 350 ft. or more, and a crosscut is

being driven from the bottom of each shaft to cut a vein in each instance. Good
camps have been built, and everything is in readiness for a winter’s campaign.

MIKADO.

Mr. Theo. Breidenbach, manager of the Mikada mine, in a letter 10 the Finan-
cial Post, of London, England, replying to certain strictures by that journal on some-
thing he had to do with the Ontario, Liwmited, which is reproduced in the Aat Portage
News of Nov. 12thnst., incidentally makes snme interesting remarks on the Mikado
veins, and ujon mining condittans on Shoal Lake.  Mr. Breidenbach says @ ** Inay
say that 1 requires a man with a large geognustic huowledge, and the ability to
apply such knowledge pracucatly, 1o take sn hand such a propasitior. fas that of the
Onuario, Lamited). It requires many years experience, and close attention to all the
ins and outs of every occurrence, and the ability to compare such, in order to follow
successfully the pecuiiar nature of the deposits of the Shoal Lake district.  In the
Mikado veins I have 1epeatediy found the walls converging v a mere nathing without
the smallest Icader to be guided by, and after crosscutting a few feet, cither into the
hanging or foot wall, again encountered the vein in all its former widih and splendor.
There are * horses’ of granite in the vein, and budics of chloritic schist running out-
side the walls of the vein, slightly altered by silicious infilirarion, which run as high
as 18 dwts, per ton.  The Mikado vein No. 2 starts 2t the surface in granite with a
width of three inches, and at a depth of 150 feet the vein, crossing trap, shows a
wilth of at least eight feet, consisting of silicified slate carrying a value of 15 dwis.
The veins go down, but not in the exact lines that one conld wish.  With depth the
hine i+ frequently hroken. bt the depasit and the gold are there all the same. In
order to find it you must search for 2 carefully, but it needs a man of eaxpenence and
sound common sense, with hic heart 1n his work.  As to the Mdkado mung, it can
stand any comrpetent inspection, and few munes of ats age can show such a large
amount of devclopment work done.  Since the mine was ten months old it has kept
a 20-stamp mill running, whiist the exisience of ore now proved is sufficient to feed
that mill for 25 years to come.”

BOULDER.

It was expected that the compressor plant would be started up on 16th Nov,
Captain J. R. Gifford, reputed to be an experienced mining man, is reported to have
said that he will put the shaft down 500 fi. before ealling a halt.

VIRGINIA,

Messrs Stifel and Brockunier, owner and manager, respectively, have gone to
thewr hume in Wheeling, Weer Virginia.  Mr Brockunier will retura about the middle
of December. A hoisting and pumping plant has been ordered for the projerty and
will go in over the ice.  Sinking will go on all winter. It appears that the rich stoff
which has Vween taken out came from a shaft, now down 12 ft. or more, sunk at the
Juncuon of a heavy leader with the mamn van.  Thas leader wr branch ven is 3 fo.
wide and the gangue is largely a chlonic schist.  The tunncl 15 on the maun vein.

PIPESTONE.

A small camp has been put up on this property—McA. 134 and 153~ -in readiness
for winter operations should such be decided upon.

BURLEY,

The shaft is now down about 110 fi. below lake level.
makes a good deal of water.

As might be expected, it

Cim e e e = - - -

BAD MINE.

A new deal is on foot between the owners and Mr. Hugh Armstrong, of the
Norman Fish Co., Mr. Hildreth, formerly of Mine Centre, and Mr, Peters, the
amalgamator and millman.  The amount of the option is said to be $20,000.00, with
10 per cent. cash down. A Tremaine mill is spoken of.

. ENGLEDUE CONCESSIONS.
Al operations suspeaded on both of these.
RAINY RIVER GOLD MINING CO.

Good propress is being made with the prospecting work on the Wimor mine
locations, a short distance east of Rat Portage. “The vein at No. 1 shaft is improving
with depth and the values are said 1o be good. Test pits are being sunk on other
veius from which some good showings have been oltained.

STRLLA.

Work stopped carly in November, on account of a depleted treasury, it is under-
stood; there is no one about the place at present. On the Stella vein the shaft is now
down 125 ft., and the character of the vein had begun to improve, the footwall show-
ing a tendency (o declare itsell more definitely.  The hanging wall is well-defined,
with a layer of gouge between it and the gangue mass.  The percentage of quartz in
the gangue is on the increase evidently, and the van 1s about é ft. wide. Itis unfor.
tunate that operations should have to ve suspended at this juncture when there was
such strong encouragement to continue the sinking. The mttl run of 150 tons at the
Keewatin Reduction Works was rather disappointing to the Stella people, asthe yield
of gold was only about $500.00, or hardly $3.50 per ton. But it appears that a con-
siderable portion of the lot treated was the slaty stuff from the Stella shafs,

MCA. 130 AND 134.

Mr. Beck, represeating Mr. Thornton, of Glasgow, Scotland, has taken a threc.
wionths option on these two locations ; they are situated immediately west of the
Triggs property i the Gihi Lahe country  Camps are now being built and develop-
meat will commence at once.  Mr. McKenzie, a native of New Brunswick, a miner
and mechanical erginecr, will have charge of the mining crew.

CAMERON ISLAND.

Closed down until toward spring, when a power drilling plant will be puti..
The two men with the team left at the mine will get out some cordwood during the
winter,

TORONTOQ AND WESTERN.

The management are about 1o let a contract for sinking 100 {t. in the shaft on
D 310, which is close to the Mikado property ;. the shaft is 100 fi. deep already. M.
Moore, the manager of the company, and Mr. Peter McKellar, the engineer, returned
from a tnp to the properties yesterday.

SENTINEL.

Operations were resumed at No. 1 shaft towards the end of October, when a
shaft house was built which will also afford ¥som for a blacksmith shop ; a collar of
good worknianship put in to the requisite depth, witk tiic ladders required. A hand-
power pump and a Denver horse whim have gone out to the property. Sinking started
again about Nov. 2nd, The crew numbers cight men with I, Proudlock in charge.

THR TYCCIN,

This is the name of a new property which has been prospected with the diamond
dtill during the past scason. It comprisesthree islands in Bag Bay, Shoal Lake, near
the Mikado mine. A vein said to be 30 ft. wide has been located, carnrying good
values in gold. The owners have been organized under the name of tae Tycoon Gold
Mining Company, with a capital of $150,000.00, and a chaster has been obtained.

WINNIPEG AND SOUTHEASTERN RAJU\WAY.

It has been decided to take this road south of the Lake of the Waods, u.d on
November soth the steamer ** Keenora * left for Fort Frances, having on board an
engincenng party who are 10 go on with the location of the line.  Onc of the party
was Mr. Maleolm Macfarlane, C.E., of Almonte, Ont., who has had considerable
experience in raifroad and general enginecering, both in the States and the Dominion,
and was latterly for a term of twa years on the U. S. Geological Survey in the Rocky
Mountains and west.

The location of this railway seuth of the Lake of the Woods, instead of crossing
at French Narrows, the alternative route, is to be deplored from a mining standpoint.
Although the road may re-enter Canada at some point along Rainy River, yet it will
be of no practical advantage 10 the large tract of country lying between Rainy Lake
and the Manjtoba boundary, whereas had the road crossed at the Narrows of the
Lake of the Woods, the region just indicated would have been greatly benefitted, [t
would have greatly assisted and stimulated the opening up of the region of the Regina
Mine, Sturgeon and Deer Lakes, Camp Bay, Crow Lake, the Pipestone Lake and
lakes between it and the Lower Maniou. The road would then alsu have been a
competing line with the C. P. Ky. for the country from Fort Frances and th. Manitous
westward.  No doubt the route soutn of the luhe presents fewer engineering difficul
tics.

Mr, Allan Sullivan, C.E., and Mr. A. M. Iay, of the Dominion Gold Mining
and Reduction Co., have gone to England on business.

Dr. Keenan, a mining expert who has had eapericnce in South Africa among
other ficlds, is making a visit to the Lake of the Woods, and has been down to the
Manitou also,

J. M.

RAT POKTAGE, Nov. 17th, 1898,

NOVA SCOTIA GOLD MINES.

A new lead has been discovered at Hurncane oint, Isaac’s Harbor, which bids
fair 1o exceed the Palgrave, the quantz encountered so far being very rich with heavy
gold. Scarcely cnough development work has been donc yet 10 determine what the
real characicr of the new Jead may be.  The Palgrave is looking wel), and yiclded
for last month 165 ozs. of gold.

The Richardson yiclded 185 o2s for October, notwithstanding 10 of the 40
stamps were hung up for repairs during the month.  Development work in this mine
has proved the lead to form a complete ox-horn or hair-pin shape, the head or circular
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end lying to the east, where it is found to lic 18 ft. thick at the axis and dippin

casterly nt an angle of 35°% The legs or extremities run nearly east and west, anc
dip the one south and the other north, and are 150 ft. or more apart.  No exploratory
work has yet been done crossing the anticlinal folds between these two Richardron
vein extremities,

——

Senator Snowlall, of Chatham, F. 'l Black, of Sackville, F. P. Thompson and
Walter Kichner of Fredericton, N.B., have bought 57 per cent. of the Modstock
mine stock, the most of the original owners, who all live in Antigonish. holding u
])orliun of their stock. The amount paid by the N.B. men is $22,800. This mine
ias been for a long time asteady and profitable producer, which is largely attributable
to the excellent management of W. Y McIntosh, who has with skill and economy
served his company well.  We predict and trust the mine may continue to prove as
profitable to its new owners as it has in the past to its old.

—

Goldenville.~The Blue Nose and New Glasgow combined produced last month
365 ozs. The ore is now all milled in the Blue Nose mill, and the 20 stamps are in
commission fuli time day shift,

—

The Montreal-t ondon Gold and Silver Dev. Co., it is reported, have pur-
chased the Lake Eagle property, adjomng the Dufferin on the east, in which we
think they acted wisely. This company now sun the largest gold mining property in
the Province. The new mill is nearing completion, and the underground development
work is proving most satisfactory.

——

The heavy ore belt recently encountered at a depth of 500 ft. on the Guffey
Jennings mine, Caribou, is said to be looking exceeding well. "Not a little interest is
felt in the success of the development of this old Lake Lodc mine.

New machinery has been added to the Elx mine plant since its acquisition by
Mr. Getchell and we hope very soon to hear of this mine agaio making satisfactory
returns,

—

{‘ohn H. Anderson has recently sold a portion of his areas at Lake Catcha, on
which he has recently completed a 10 stamp mill. His last clean-up was 70 oz. from
100tons. Weare informed J. B. Neily has acquired several properties in this dis-
trict under bond. Mr. Neily has been remarkably successful of late as a promoter.

Mr. George Rawlings has accepted the management of the Tangier consolidated
mines secently sold by J. B. Neily to a Boston syndicate. Al the development and
test work done on this large aggregation of areas during the progress of negotiations
for sale were of th: most satisfactory character, some $15,000 worth of gold being
secured during this work.

—

The J. J. Withrow mine, south of Uniacke, produced for last month 132 ozs.
from 122 tons of rock.

—_—

The Cashen Hines mine at Millipsigate yielded 76 ozs. Geo. J. Heseler’s min
at Gold River gave 36 oz. from 59 tons.

—

Mr. W. L. Libby’s mine at Brookfield returned him 252 ozs.

—

Whas is c.usidered a very important find of wolframite has been made in Cape
Breton, near Margrarece. The vein is in the granite, and is said to be 234 ft. wideand
to contain 65 per cent. of tungstisacid, worth £€5 per ton. This is the first discovery
of the kind made in Nova Scotia, in fact, we belicve, in the Dominion, This rather
rare mineral enters largely into the manufacture of the most expensive steel manufac-
tured, the selling price of which is in the vicinity of 40 cents per Ib. \What makes
the find of more importance than otherwise is the fact that in close proximity are
large deposits of red and brown hematite and specular iron ore, and within 60 to 70
miles atundance of coal and limestone.  Nature has evidently done her best to make
thi. the centre of activity for the manufacture of iron and steel.

HaLIFAX, Nov. 18. S. G

NELSON NOTES.

We have not been favored during the past month with any very startling dis-
coveries of enormous ore bodies carrying untold wealth, nor on the other hand has
any mine or partly developed prospect ceased working for want of .re; and this
latter fact is perhaps the best sign of a thoroughly prospe.ous mining camp.

—

Prosperous indeed it seems ; if only from the numerous handsome privatc resid-
ences that have been and still are being erected all over the town site, while the
large brick and stone business premises that have been built during the past twelve
months are a still more substamia! proof that Nelson is in a very comfortable finun-
cial condition,

———

The Crow's Nest Pass line is completed to the end of Kootenuy Lake, and a
very handsome new stzamer has been built and launched to accommodate ngers
and freight until the rails shall be laid from the present terminus at Kuskonook to
Nelson itself, which work the C.P.R. intends to gush along with all speed. Tnis
Iinc when fully completed will greatly shorten the time now taken up in travelling
cast from here, it will quite possibly reduce the time of at least 24 hours between
Neclson and Winnipeg which will be a great benefit to all this district ; and indeed
will materially assist in making this town the interior metropolis of British Columbia,
the chief distributing centre for all the Boundary Creck district on the west, and the
Slocan and Lardeau on the north.

The Boundary Creek district will before long be tapped by the new line now in

course of construction between Robson and Penticton, aud the large and well proved
hodies of copper ore in that locality will be profitably wotked by smelters crected

either in the immediate neighborhood or at some other: point which the cost of fuel
and freight may determine to be more suitable—as it may pay better to transport ore
tather than fuel and flux, and practice alone can decide that point. There is abund-
ance of ore there anyhow, and much of it is of a very high grade.

Perhaps however the district that is going ahead most rapidly just at this time, is
that to the south of us along the line of the Nelson and Fort Shepherd line, com-
prising the camps known as the Ymir, Salmo and Erie, in all of which a very great
deal of work has been done, and some very fine high grade ore discovered, It is
not very casy o select the best among many good properties, but the Dundee mine
is certainly doing very well, a recent shipment of 20 tons to the Hall Mines smelter
yielding a return of $50 to the ton. A large concentrator is practically finished at
the mine, and with the large reserves of ore in sight that property ought to prove a
dividend payer in the very near (uture,

The Porto Rico is another mine that is looking well, and a 10-stamp mill has
been established there, which looks as if the management was satisfied as to the
extent and fuality of their ore.

In the Erie car , the Second Relief is showing up exceedingly well, and a very
large amount of deve,opment has been done on it. The ore is apparently copper,
carrying very considerable gold value part of which seems to be free milling, and 1t is
the intention of the Lwners to install a stamp mill to save what they can on the plates
and ship the tailings to sonie convenient smelter.

The Arlington mine also is doing nicely and a large amoun: of machinery has
been crected on the property. This ore being amenable to the cyanide method of
extraction, an extensive plant will be put in probably next Spring, but in the mean-
time when there is enough snow, ore will be shipped regularly.

It is a curious thing, hut many of the mines in Kootenay cannot profit bly ship
ore except over the snow, a.d then what certainly is remarkably inconvenient in
towns, is an absolute necessity on the hills, and makes some properties valuable
which otherwise would have to be abandoned.

—

This fact should by no mecans be lost sight of by mining experts, who know
nothing of this extraordinary country—it is within my knowledge that a good pro-
perty has been condemncd by the expert who examined it, on the ground that it
¢ could not be worked in winter = the fact being that it could only be worked pro-
fitably during that season.

Coming nearer home again, we find that the Lemon Creek district (to which a
a wagon road has been built from Kootenay Lake) is and has been busy this season.
The principal mine so far seems to be the Oro, whose owners intend to push develop-
ment work with all speed. A verv complete outfit of machinery for a stamp mill is
now on the road, and is waiting for sufficicnt snow to be hauled the remainder of the
way to the mine. A sawmiil Has already been crected, and this again shows that
the owners have confidence in the value of their property.

—

The Nelsou-Poorman is looking well just now, though there is not a very large
staff cmR'.oycd upon it.  As was stated in previous notes, the lower tunnel has
proved the continvity of the ore bouy ; this is now reported to be fullfy two feet wide
and to give an average value of $30 per ton.  This ore also is partly free milling and
partly smelting in character, the * tailings  being sent to the Hall Mines smelter.

The Athabasca group is proving worthy of all the praise that has been bestowed
upon it ; as depth is gained the vein is becoming beuter defined, quite contradicting
the views that some experts held, that the vein would not prove continuous in depth,
and showing most decidedly that the owners have a genuine mine, not merely a
prospect which might or might not turn out satisfactorily.

An adjoining property, the Exchequer, is also looking better as more work i
done upon it, and some think (not unreasonably) that the Athabasca vein may conti-
nue through their ground.

The Fern mine has had a very satisfactory clean.up, the value of the shipping
ore and what was saved on the plates amounting to some $9,500 in 33 days run ;
when the cyanide plant is in full working order the management hope to make a still
better showing.

The Hall Mines smelter is working rather irtegularly, being blown out as often
and as long as it is blown in, and it « - tainly scems as if there had been a miscaleul-
ation of the amount of ore available in the Silver King mine. 250tonsa dayisa
big output for any mine that has not a regularly defined vein, and it is a well known
fact that the valuable ore of the Silrer King exists in masse’ ~r pockets rather than
in 3 vein; bhut as however the London managers seem to have ** taken a tumble to
themselves ” (excuse the slang !) and are now insisting on more development being
done, there is every hope that this—the pioneer mine of Nelson—will once more
occupy its proper position as 2 source of wealth to the sharcholders.

——

East Kootenay is hardly in the Nelson District, but there are some remarkably
g)cod pru, “1tics showing up there, and the Crow's Nest Pass Railway will immensely
ilitate the transportation of the ore to the various smelters. The ¢ St, Marys
country,” as it is commonly called, appears to be ex .mely well mineralized, some
rematkably finc specimens of both copper ore and high grade galens. baving. been.
submitted to my examination recently. The North Star is pethaps the oldest mine
{not very far from Fort Steele), but there are others, among which the St. Eugene is
foremost.  With th- abundant supply of fuel for smelting now assured, it will be a
wonder if smelters are not very soon established in that district. There is, and for
some years has been, one at Golden, but to the best of my information it has never
been worked ; still the enormous impetus to smelting that the now readily available
fuel near the Elk river has given may cause that plant to be siarted, with every pros-
pect of success.

NeLso¥, 15th Nov. A. H. Hovrorcit.

-—dT
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OUR ROSSLAND LETTER.

RossLasp, B.C., November 15.

The quesuon of the cost of mining 10 Rossland has necessaaly always been une
ot the first importance in thiscommunity.  Heretofore it has been the general opinion
that $5 per ton represented approximately the lowest costs at which ore could be
dehivered on board the cars from any of uur developed mines.  As a matter of fact
most of the ore shipped to date tzom the munes of this camp cost cunsidesably more
than that sum, and it is not so long since $10 would have been considered a low
average.  For instance, it is quite centain that the ore shipped from the War Lagle
before it passed into the hands of the Gooderham Blackstock syndicate, and from the
LeRoi until a year or so ago, cost fully that sum.

A cost of over $5 per ton was, however, so much in excess of the cost in camps
similarly sitnated that it was felt it would sooner or later be reduced, and the future of
the caup depended in no small degrec un the successtul solutiun of tns problun, As
is well known the tonnage of $8 to $10 ore in Rossland’s mines is enormous, and it
would be futile to talk of working such ore 1f the cost of mining were $5 per ton or
anything ke 1. It was thereture very good news tor every ciszen of Kosshiod and
everyone taterested 1 ats inmes when the Le Rot Company pubhished a statement of
the cost of mining for the months of Se' tember and October.  In the former month
the mine shipped 10,000 tons of ore at 1 cost of $3.18t; per ton on board the cars.
In the following month the output was 12,404 tons at a cost of $2.79 per ton.  In
estimating the cost for each month every expense of the company was tigured against
the ore shipped.

SUPERINFENDENT TREGEAR'S VIEWS,

In the course of a conversation with Maunaging Director W. J. Harris and
Supenntendent N, Tregear yesterday the latter said: ** The way the mine is equipped
at present we cannct matenally reduce the cost of mining below the figures for Octo-
ber.. 1 am confident, however, that with a verucat shaft, such as the company pro-
poses to put down in the near future, with ail the wodern apphances for handhng
ore with ore bodies of the present size we can mine to the 2,000 ft. level filly as
cheaply as we can now at the 700 ft.”

In order to make plain the significance of Mr. Tregear's statement it may be as
well to state that in the month of October ore was mined from the 200 east and west
stopes, the 450 south stope, the 500 east stope, the 600 west drift and stepes and the
700 west drift and stopes, and at the same time cross-cutting to the south was done
on the 500 and 600 ft. levels and the main shaft was sunk to and a station cut at the
S00 ft. level, so that the development of the mine was kept well in advance. Asa
matter of fact the management is now assured of being able to maintain regular ship-
ments of 450 tons a day, as at present, for the next four years.

DEVELOIMENTS OF THE MONTH.

In my last letter I told you of the finding of 8 ft. of high grade ore to the south
of the 600 west stope, about 40 fi. below the 300 level.  Since then a crosseut has
been run south from the 600 level opening up the same body of ore, and another
crosscut on the 500 level has proved the ore body over 10 ft. wide at that point, every
bit of it being solid, high-grade ore.  These discoveries have opened new stoping
ground from the 600 level up to the 450.

The main shalt has meanwhile been continued down to the Soo ft. level, a station
cut out and a crosscut started to the north which has e¢ntered the vein. Two ma-
chine drills are working abreast, and it is expected the hanging wall will be reached
in about 4o ft.

FHAT MINORITY INTEREST,

It looked several times during the past month and especially towards the end of
last week as if the British America Corporation and the minority shareholders in the
Le Roi Company were about to close a deal.  Ex-Governor Mackintosh and Edwin
Durant, office manager of the B. A. C., spent several days in Spokane, and negotia-
tions between the two parties resulted without, however, any <ale or agreement of
sale being effected. It is well understood that the 200,000 and odd shares controlled
by Senator Turner cannoi be bought for much less than $1,700,000, and this sum the
London Company is cither : ~able or unwilling to pay. It is gratifying 10 note, how-
ever, that the relations between the wwo fuctions appear 10 be firmly established once
more on a friendly basis, but it is also apparent that if the developments in the mine
on the 800 {t. level prove t be anything like those on the 700, ancther big advance
in the price of the shares held by the minority sharcholders may be eapected.

ORE SHIPMENIS,

The shipments of ore from Rossland’s mines keep on increasing steadily, and for
last week (ending Nov. 12) the total was 4,633 tons.  For the corresponding week
last year the shipments, which were fully up to the average, were 1,350 tons.  Since
January 1, the total is 108,048 tons as compared with 72,840 for the whole of 1897.
The shipments this year would have leen much greater bur for the fact that the Le
Roi was closed down tor months on account nf the negntiations with the British
America Corporation.

A FIFTH BANK,

In nuy last letter I told you the Bank of Toronto had leased quarters and would
open & branch heren a few days.  They expected to have been ready for business
{ong ago, but have been delayed. They will, however, get opencd this week.  Since
then the Bank of Bntish Columbia has sccured quartets and they will be i business
within a few days. This will give Rossland branches of five of Canada’s great chart-
ered banks.

THE RAILROAD SITUATION.

For ncarly a year the business mien of Kusslaad have Leen arging on the C.PLR.
the advsability of building a cut off o the Craw’s Nest Pass ine frum the south end
of Kouicnay Lake, via Ywmir, Sayward, Trail and Rossland, to sume point un the
Columbia and Western extension near the sumaut of the range between Arrow and
Christina lakes.  This route was indeed urged on them as preferable in every way to
the line adopted via Nelson and Robson, but was turned down by Vice-President
Shaughnessy after very seant consideration.

The advantages of this route fram the € I R. point of view were considered
here to be mary and nbwvious.  First, it affected a saving in distance of ahnut 1350
miles ; second, it ran all the way through territory already producing considerable
trafficand destined undoubtedly to produce the great bulk of the tonnage in Southern
Britjsh Columbya 3 third, in traversing the Salmon River valley it paralleled the
Nelson and Fort Sheppard Ratlway, now owned by the Great Northern, in the only
scction in which 1t enjuyed a muaupuly ol busiaess . foutih, 1 crossad the Columlag
River at the only natural brdge site between Revelstokeand the International bound-

ary line; fifth, it passed through the smelier town of Trail and the City of Rossland,
thus giving the main line two tmportant towns instead of a wilderness to traverse ;
and, sixth, it obviated the necessity of two railways from the Columbian river to the
summit of the range west of the river,

The only advantage which the other route could be said to possess lay in the
fact that from the south end of Kootenay Lake to Nelson the line would Le built un
the lake level.  Oun the other hand that section {not yet begun) is very eapensive to
build, and will not add a péund to the company’s teaffic,  Again, the line between
Rotison and the summit of the divide to the west 15 enormously expensive while the
construction of a new line on the same grade between Sayward or Trail and Rossland,
and thence via Sheep Lake 1o Gladstone on the present Columbiaand Western exten-
sion, would nut have cost a half of the money.

JIM BILL TARES A HAND,

tlowever, as stated already, the C. %R, turned the project down.  In some way
or another it came to the attention of J. J. Hill, of the Great Northern, and he scems
to have realized its advantages and determined to preveat the C P R, from ever re
pairing its blunder in failing w adopt it.  His engineers are now surveying the line
from Kootenay Lake to Trail, and one section of it, namely, that from Sayward to
Trail, i> to be Lt neat spring He has also announced his intention of builling
intu the Boundary country neat year, and will apply for a charter for the Keith River
Valley Railway next session.

THE BOUNDARY COUNTERY,

In the meantime the Boundary country is making great progress. For several
years it has been a question which of the many towns in that section was to be the
1wost imporant centre, but at last the palm seems to have been awarded to Green-
wood. Three banks (Montreal, British North America, and Bank of Commerce)
have opened branches there in the past few weeks.  The C. P. R. appears to have
decided to radiate its branch lines from that centre to the various camps 1n the district
and is pushing the construction of its main line (the Columbia and Western eatension
above alluded to) for all it is worth. The mines around Greenwood are also being
rapadly developed and in several of themn, notably the Old Ironsides and Knob Hill,
the ore bodies opened up are simply enormous.

THE REPUBLIC CaMP.

Another camp which 1s developing at an astomshing rate 1s the Republic camp
on the Colville Indian reservation n the State of Washington. Two stnkes of the
first magnitude have beea made there lately, the most important being inthe Republic
mine itself.  This property and its first extension, the Jun Blaine, ate controlled by
Patsy Clark and his associates, but about a fourth of the stock in both companies is
held in Rossland,  As I told you in my last a half interest in the Republic was under
option to the Exploration Company at the price of $2,500,000 for the mine. The
option was allowed to expire and a few days later the No. 3 tunnel cut the vein at a
depth of 420 ft.  The showing there consisted of 16 ft. of free-milling ore averaging
$260 to the ton.  This body is now being drifted on in the direction of the Blaine,
which will catch the Kepublic ore chute on the dip tf the dip dues not change) at a
depth of about Soo ft. :

The other ng strike was on the San Poil, where the drift from crosscut tunnel
on the 230 level opened up 5 fi. of $50 ore.

Work is going on in many other properties in the near vicinity of thesc mines
and individual properties in outlying camps in the same district are also beginning to
attract attention, especially in Rossland, where many of these claims are parstly or
wholly owned.

NORTIl FORK OF SALMON.

Another most interesting section tributary to Rossland about which little is heard
is the valley of the North Fork of Salmon River. This district has its outlet at the
town of Ere, on the Nelson and Fort Shepherd Ralway, about 11 miles frons Yonr
and 16 miles from Sayward on the Columbia River.  About three hundred prospectors
have Leen at work in the valley for the past two years, and as a result some nine
hundred mineral claims have been located. A waggon road has been built up the
valley from FEric to the Second Relief mine, a distance of 13 miles, at a cost of
$15,000. .
With the completion of the waggon road two mines began to ship.  The nearest
to Erie is the Arlington, owned by a syndicate of Victoria people headed by ex-Licu-
tenant-Governor Dewdney,  The mine is opened by a 150-0t. incline shaft, showing
5 ft. of orcin the bowtom. The ore is free-milling quartz and averages $70 to the
ton n gold.  The nune will not be equipped with a mill until neat season, and in the
meantime such ore as is taken out will be shipped to the Northport smelter.

THE SECOND RELIEF,

The Sccond Relief, owned by the Finch syndicate of Spokane, is the most ex-
tensively developed property in the camp, having 1,200 fi. of tunnelling on the ledge,
250 ft. of shafts, and 150 ft. of crosscuts. The ore body, which is a copper sulphide
n a quartz gangte, shows an average widih of 34 inches throughout the workings
and an average valuc ot over $50 to the ton in gofd.  About 2,000 tons of ore are on
the dumps ready for shipn.gnt.  Thirty-five men are employed, and this furce will be
increased to cighty men this winter. The greatest depth attained on the property at
present is 400 ft.

THE BIG BUMP.

Adjoining the Second Relief is the Big Bump, owned largely by the same syndi
cate and under the same management.  About 500 ft. of work have been done on it,
showing similar values and an equal quantity of ore. Somc shipments will undoubt.
edly be made from this property this winter.

THE DRUMMER,

Situated right at the head of the North Fork, 1bout 18 miles from Erie, is the
Diruminer, uwned by Robert Rennic and T. R. Jones. It is opened for about 200 ft.
by a tunnel showing s 4 ft body of copper sulphide ore which averages 15 per cent.
copper and from $30 to $4v in gold.  The wagon road will have to be extended six
miles 10 reach this property, so it will be some time before it will be among the
shippers.

THE NORTH FORK CLAIM.

«  Six ndles trom Enc s the North Fork claim, owned by Benn Brothers and Marc
Gillam. Though only recently discovered 1t seems to be a most pronusing prospect.
A 22 ft. shaft shows 2 ft. of copper sulphide ore all the way down averaging over $23
in gold and copper.

THE WAR EAGLE.

The management of the War Eagle Company expects to have the new hoist and
compressor working by the middie or end of December.  Meanwhile work has prac-



THE CANADIAN MINING REVIEW,

‘-——m

30z

tically been suspended in the lower levels, and the fourteen drills now in use are at
work in the 375 ft. level and the upper workings. During the month the company
sold 100,000 shares of its treasury reserve at $2.70, and has wiped out all the debt
accumulated while the mine was being developed.

THR CENTRE STAR.

Lxcellent progress is being made with the new three compartment shaft, and a
side-track is being built to it from the main line of the Columbia and Western,
Underground a great deal of work is being done, eighty-five miners being employed
altogether.  The present compressor is being utilized to'its full extent and in addition
a good deal of work is being done by hand.  The north ledge is being opened up by
drifts from the crosscut on the main tunnel level, and the winze at the west end of
the mine is down 50 ft. below the Le Roi 500 level, which connects with the Centre
Star workihgs.

THE JUMBO.

The No. 2 tunnel in the Jumbo has been continued across the ledge, but has not
yet reached the hanging wall. In the new No. 3 tunnel about §0 ft. of ground has
been gained during the month, and it is still in country rock, though the ledge may
be broken into at any time. Un the whole, the developments on the No, 2 level
have not come up to expectations.

B. A. C. PROPERTIES—COLUMBIA AND KCOTZNAY,

Tunnels Nos. 3, 4 and 5 have each been advanced along the ledge about 135 ft.
during the month, and the new tunnel No. 6, in 30 ft,, is now being driven with a
machine drill, having been started by hand. Tunnel No. 5 is now known to be on
the main vein, and is expected to soon strike the big chute found in No. 4.

GREAT WESTERN AND NICKRI. PLATE.

There is no change to report in cither of these propertics during the past month,
Development work is being carricd on withi a force of 45 men. In the Nickel Plate

453 ft. of drifiing were run with three machines in thirty-one days—in all probability

a working record for the camp.
TUE JOSIE.

The exploration work on the 300 ft. level in the Josic has Leen continued steadily
with very satisfactory results.  Inthe west drift crosscuts ar: being run north and

south.
THE NO. I.

The tunnel on the No. 1is now in 330 ft., and still on the vein. The 200 ft.
station has been cut in the vcrlic:\'l shaft and drifts have been started both ways. It
may be necessary to crosscut to pick up the veip.

GENERAL NOTES.

During the month of October 1,570 {t. were driven with thirteen machines, and
during the first six months of work the B. A. C. has done 6,500 ft. of development in
allits propertics in this camp.  One hundred and fifty men are now employed. The
new o}ﬁccs are complete and the storehouse, 30 x 6o ft., nearly so, while a2 machine
shop, 40 x 8o ft., is well under way.

. THE MONTFE CHRISTO.

No one here seems to know whether the eapert examination of the Monte Christo
which was promised by the Montreal management when the mine was closed down,
has been made by Judges Hastings and Iardman or not. . Those best posted about
mining matters here, however, have no hesitation in asserting that the property is in
very bad shape, and that practically no ore has been found in the lower workings, It
is said that when Mr, Crocken, of San Francisco, was here some months ago with his
eapert Covington Johnsen, he turned the pruperty down and ceased Iis contributions
towards its development.

IRON MASK.

The priucipal development work at present on the Iron Mask is being done in
the west ore body in the disputed ground,  ere the winze from the tunnel 15 now
down 23 ft. showing 4 ft. of $350 ore.  The foundation for the new compressor plant
is all ready for the machinery which is on the way from the factory at Sherbrooke,
Que. Louis Janin, of San Francisco, has been retained as an expert witness in the
lawsuit with the Centre Star.

TIE GIANT.

The crosscut tunnel has cut the upper vein, but without developing any particular
ore body, though considerable fine-grained iron is scattered through the quartz.  The
vertical shaft 1o develop the lower vein is down over 100 ft. and will be continued
without cross-cutting_in the expectation that it will cut the ledge shortly on the dip.
It now shows 2 ft. of orc on the bottom.

THE VIRGINIA.

The vertical shaft on the Virginia, now being sunk to the 500 ft. level, is down
370 ft. No other work 1s being done in the mine.

THE GERTRUDE.

The shaft is down about 120 feet on the footwall side of the ledge and
at a depth of 200 feet crosscuts will be run to interscct it. The vein is the same
which is at present beinF developed in the No. 1 by a shaft and tunncl. The tunncl
is rapidly approaching the shaft which it will tap at a depth of 86 feet.

THE COXEY.

On the Coxey the lower tunnel is being continued to strike the copper vein which
is expected to be met with shortly.  Recent development work in the upper tunnel has
exposed a body of good ore which 1s now being drifted on. On the south veina
little surface work has been done in order to trace the vein and fairly good assays
have been obtained.  On the whole the outlook for the Coxey is most encouraging.

THE MASCOT.

No startling developments are reported from the Mascot. The No. 1 tunnel is
in over 400 fect, giving a depth of 160 feet, showing a little ore. The winze is down
about 5o feet, showing four feet of mixed ore. The new tunnel, which will open the
ledge to a depth of feet, is 35 fect under ground. The new compressor has
arrived, but has not yet been installed.

THE IRON HORSE.

Development work on the Iron Horse has been s ded, pending the arrival

and installation of the new compressor plant, for which the foundations and buildings
are about ready. .

.

THR NOVELTY.

We.k has been suspended on the lower vein of the Novelty and is being concen-
trated cn an extension of the upper Giant vein,  Here two large surface cuts have
bren n ade, exposing a big quartz_ ledge, from which assays up to $24 have been
obtained. A shalt now down 12 feet has been started in one of these cuts.

THE COMMANDER.

Work on the Commander shaft is-being continued, and the 300 foot level is

expected to be reached about the fitst of the month.
' LILY MAY.

The Lily May, which is under bond to an English company, started work since
I last wrote.  The only work Leing done is on the No. t shaft, which is going down
inore. It isnow 1135 feet from the surface.

CANADIAN GOULD FIELDS.
The crosscut tunnel on the 350 foot level is being continued by contract.
: THE HOMESTAKE.

This company was recently reorganized on an assessable basis and is now well
supplied with working capital. " It started work again on Sunday after being shut
down for about a yeur. It is developed by two shafts, a short tunnel and several
surface cuts,  Work is being confined to the No. 2 shaft which is down 125 feet and
shows considerable ore of fair grade all the way down and in the bottom. This
shaft will be put right down to the 300 foat level.

GRAND PRIZE.

The shaft on one of the new showings near the west end of the Grand Prize is
now down about 2§ feet, showing, some ore. The other workings are temporarily
abandoned. A bunk house and shaft house have just been completed.

ABE LINCOLN. |

The shaft on the Abe Lincoln is down nearly 200 feet and has recently cut |
another stringer of good quartz and copper ore.

THE WHITE BEAR.

Until lately all drifting in the workings of the White Bear has becn to the west
but a drift 10 the east (towards the Le Roi) is being run on the 250 foot level. No
ore body has yet been encountered but the showing is encouraging and a pay chute
may be cut at any moment.

THHE GOOD HOPE.

This property closed down during the month for Izck of funds. I understana
the company still has considerable treasury stock left but at the price it commands
I do not see how it is expected to develop a mine.

GOOD FRIDAY.

Another deal un this property 1s said to be pending.
month or two.

It has been idle for a

DEER PARK.

The shaft on the Deer Park is now down below the 300 level and a station has
been cut preliminary to drifting.  Some exploratory work is being done in two head-
ings on the 100 foot levcl it sre to determine more accurately the course and extent
of the ore bodies. In one heading the ore clean across the face averages $12in all,
values. .

EVENING STAR.

For the past two months six men have been working on cight hour shifts in the
lower tunnel of the Evening Star and by this method two feet of ground have been
broken 2 day at a cost to the company of $14 a foot. The workings are all in ore at
the face, assays ranging from $4 to $16 to the ton. :

ATLANTIC CABLE.

Work on the Atlantic Cable has been suspended for the winter and it is to be
equipped with machinery in the spring.

SOIPHY MOUNTAIN—THE VICTORY-TRIUMPH.

The management of the Victory-Triumph has every reason to feel granfied at
the redults of last month’s work. A vertical shaft was sunk 104 feet with a view of
developing the Triumph cast vein, which showed a good grade of gold-copper ore on
the surface.  The crosscut from the bottom of the shaft proved the vein to be eight
feet wide and a well defined fissure.  Samples taken the full width of the ledge run
up to $24 in all values. Drifts are now being run both ways on this level o open
up the vein and a contract has been let for a shaft house and hoisting plant.

‘THE VELVET.

The lowest level in the Velvet shows good ore in the north drift and has just
Iately struck the vein in the south drift showing a foot of goud ore. The mine now
has more high grade ore on the dump than at any time inats history but developnient
will be continued in all probability without any shipments being made this winter.

THE SANTA ROSA.
The tunnel on the Santa Rosa, which is across Sheep Creek from the Victorv.
Triumph, is in 400 feat and the property has been closed down for the winter. The

developments have been so satisfactory that it has been decided to equip the mine
with machinery in the spring.

|
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YMIR DISTRICT.

There is not much news from the Ymir district. Dundee and Tamarac are busy
installing machinery and the Porto Rico is still waiting delivery of a good part of the
machinery for its new ro-stamp mill. Mtr. Corbould, managing director of the Can-
adian Pacific Exploration, Limited, which owns the latter property, spent two weeks
at the mine and is now in California, He intends being back hete before the mill |
gets started.

THE GOLDEN GATE.

. A new property which is attracting a good deal of attention is the Mountain
Chief on Dog Creck, ncar the line of Columbia and Western extension to Boundary
district, which belongs to the Golden.Gate Divelopment Company, Only surface
work has yet been done, but & good deal of high grade copper ore has been uncovered,
A trial shipment of ten tons is 10 be niade this week to the Nelson smelter.

THE STOCK: MARKET,

" The feature of the month was the boom iz Cariboo (Camp McKinney), whick
advanced from 66¢. to $1.15, and is now quoted at $1.10. . :
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In local stocks, Abe Lincoln, White Bear, Iron Mask and Gertrude were most
m demand, and Old Ironsides, knob Thil and Smuggler took the fead in outside
stocks.  Reservation stocks were also very active,

Monte Chnsto was an extraordinanly goud seller, though at a constantly falling
price, until bottom has apparently been reached at 9 cents.

Virgwia, which closed last month at 55 dropped to 35 and is now firm at 42
cents.  Almost all purchases of this stock were made locally, showing the confidence
of the Rossland public in this property.

Deer Park is in slightly improved demand at 18%c¢.

Homestake has not had time yet to show any smprovement, but the defaulting
stock has all been cleared off the market.

Giant and Novelty have been stationary, as hay  Commander, Iran Colt and
Grand Prize.

Iron Horse has been quict, but has maintained its price.

White Bear has only held sty uwn, though very largely traded in.

Gopher is in fair demand, but R, E, Lee is a slow seller.

There have been no transactions reported in Canndian Gold Fields, Alberta, St.
Paul or Good Hope.

Iron Mask, which closed last month at 75, dropped to §9, and has again
ecurered to 74, It is evidently guing to continue un the upward grade.

\}:’:\r Eagle is now hard to get at $3, but dropped as low as $2.92 during the
month.

Evening Star was in considerakle demand up o 6 cents.

Jumbo has been stationary around 42 cents.

Knob Hill and Old Ironsides are now quoted at about 65 cents each. They
seew to be the favorite Boundary stocks.

Smuggler appears to be hard to get at 20. It is about the only Fairview stock

dealt in here,

Ymir stocks are reported in fair demand.

Republic stocks advanced all along the line.
cents, a rise for the month of 40 cents.

Jim Blaine is quoted at 70 to 75

San Poil has improved a cent or two, and is quoted 76 to 78 cents.

No Republic is obtainable under $4, and is mostly held at $4.50 or better.
This is alnost double the price of last month.
1L V. C. JACKsoN.

Rosst.anp, Nov. 19.
MAY BUILD VIA YMIR.

News comes from Ymir that the C.F.R. has had a corps of engincers at work
between that pomnt and the south end of Kootenay Lake surveying the proposed cut-
off to the Crow’s Nest Pass hne and that they report having discovered a feasible
route, It is therefore just possible that Jim Ihil may be headed off yet.

A NEW S1RIKE.

An interesting strike and one which may prove to be of real importance has been
madc on the Spitzce Fracison which 1s located in the middle of the town site. At
this point the old narrow guage ratlway has a rock cutting atwut 150 feet long and 20
feet deep.  This cut exposed a ledge of an average width of two feet which assayed
moderately. About 50 feet west of the cuning the C.P.R. has just completed a
longer, wider and deeper cut (onc of the changes of line rendered necessary by the
alteration from narrow to standard guage) and here the same ledge has been exposed
showing two and a half fcel of clean ore. Assays range all the way from $4 to $22
and an average sample taken Friday went $11 in gold and four per cent. in copper.
More will undoubtedly be heard of this claim in the future as the ledge has all the
indications of being a true fissure vemn,

THE COXEY STRIKE.

The ore body found on the upper tunnel of the Coxey, which belongs to the
Montreal Goldfields Company, managed by C. J. McCuaig, of Montreal, and whose
resident enganeer 1s R. G, Ldwards Leckic, is developing wonderfully.  Lver since it
was found the drift has shuwn aight feet of solid ore, cvery jound of which, it is con
fidently believed, will pay 10 ship.  The asverage is said 10 be a tsifle over $16 to the
ton.

BANK FOR GRAND FORKS.

The Bank of Montreal, which has always shown atself as concerns Kootenay the
most enterprising in Canada, yesterday opened a branch at Grand Forks.  This is the
first chartered bank in that town. It may be of interest 1n this connection to state

that the Bank of Montreal has owned lots in both Greenwood and Grand Forks for
more than a year.

OLD IRONSIDES AND KNOB HILL.

The latest news from Greenwood is that the crosscut of the mammoth ledge on
the Knob Hill has at last been completed. It shows the ore body to be 137 ft. wide
and the average value of this ore is claimed by the management to be $20 per ton,
Everyone is not, however, agreed as to the value, and the opinion of those best posted
on the property, but who are not financially interested in it, 1s that the value will
average about 12 As the oreall runs well in copper, and is in fact specially adapted
to economic matteing, there can be no doubt that the mine is a bonanza such as only
Butte and Rossland can show. The Old Ironsides is_the adjoining property on the
same ledge and is principally owned in Spokane.  The Knob Iill is owned by a
Canadian company of vhich Mr. Miner, of the Granby Rubber Company, is p esident.

THE LK ROI DEAL CLOSED.
RossLAND, November 20,

The citys in a flutter of excitement over the Le Roi-B.A.C. deal. On Saturday
the news was received here that negotiations between the B.A.C. and the minority
nterest i the Le Rot had suddenly come to a head. At present the situation is just
this. The B.A.C. has offered $7.25 cash per share for the whole of the stock out-
standing, and Senator Turner and his friends have concluded to accept.  The Hon.
T. Mayne Daly, counsel for the B.A.C., has been in Spokane for four or five days
and the papers are all ready for signature, only awaiting the arrival of ex-Governor
Mackintosh to complete ch deal,  Mr. Mackintosh is due in Spokane tomorrow
moming, and it is expected cvcxyllning will be settled hefore noon.

This turn of affairs was quite unexpected.  Mr, Mackintosh had gone to Van-
couver to visit his family, and W. J, Iarris, managing director of the Le Roi, had no
intimation that any new negotiations were on foot Uil Friday evening, when he got a
telegram from Spokane requiring his presence. e left that night on a special train
(about the tenth special which has been chartered in connection with this deal), and
Edwin Durrant, oflice manager of the B.A.C., followed him next morning.

BUYING ORDERS CABLED.

No sooner had the leading men in Rossland become satisfied that the sale was a
‘g0 than they began to lay their plans to profit by it. All day long brokers and
others have been cabling advice to their friends in England to buy B.A.C. stock, but
the climax was reached to-day when a local syndicate, formed late last night, sent a
buying order for 20,000 shares through the Bank of Montreal.  The feeling here is
that it does not matter a particle what London thinks of it, »r what Whittaker
Wright’s eneies and the bears generally try to do to the stock, it is bound to go up.
Latest quotations received here range about 14 shillings, and as the Le Roi can pay
dividends of at least 10 per cent. on the whole capital of the B.A.C., and is actually
worth far more than is being paid for it, Rossland is prepared to stake all its loose
money on B.A.C. shares going to par or a premium,

THE 800 FT. LEVEL.

In the meantime it may interest your readers 10 know that the crosscut from the
bottom of the shaft en the 800 fi. level of the Le Roi had got 26 ft. into the ledge
and everything is ore of shipping grade, It will average close to $20 perton. On
the level above the ore body was 43 ft. wide where crosscut at th: <ame point.
No drifting will be done on the 8oo ft. level until the hanging wall is reached. I
have it on the authority of two famous engincers who have lately examined the mine
that the ore body between the 600 and 700 ft. level is so large that, if all other work
in the mine were suspended, it could not be exhausted in the noxt two years at the
present rate of production, namely, 500 tons per day.

THE MONTE CHRISTO.

There is no truth in the report that the Mornie Christo is about to resume work.
I bave it on the authority of the management that it has not even been examined.

H. C. JAcKSoN,

COMPANY NOTES.

Scottish Colonial Goldfields, Limited.—The annual general meeting of this.
company was held recently in Edinburgh—DMr. A. Johnston Douglas, the chairman,
presiding. There was a good attendance. The directors’ report stated that the period
covered by the accounts was 20 months, the date of the incorporation of the company
being 12th March, 1896. It was intended that the annual mecting should have been
held on an eatlier date, but this was found to be impossible, in consequence of the
difficultics and dclay in connection with the completion of the purchase of the Idaho
and St. John, and pther properties, Regarding Western Australia, it was pointed
out that the scvere depression in the mining market during the past eighteen months
had prevented the directors from realising to any extent the interests held by the
company in varous undertakings in this Coluny ; and, for the same reason, it had
been deemed advnable to delay the public issue of the shares of the Lake Way Gold
Minc, Limited.  The latest accounts from the manager of this mine were satisfactory,
and he advised that the pumping machinery which had been erected was working
well, and that everything else abouf the mine was in good order. The directors were
hopeful, from the reports furnished to them by several independent engincers, that
the mine wauld prove a goud investment.  Another property, situated in the Mount
Jackson district, 1n which the company, along with others, was interested, was aban-
doned after cunsiderable development, as the results did notjustify further expend-
wture.  The uther interests of the company in Western Australia consisted of holdings
in a number of prospecting, mining, and trading companies, both of a speculative
and investment nature, which would be disposed of from time to time as occasion
offered. Meanume it was expected that they would yield a satisfactory rewusn, keep-
ing 1 view the terms upon which most of them were acquired. * As to British
Columtna, the sharchulders were reminded that as stated in a circular, dated July 3
last, the dircctors had enmered into a contract for the purchase of a large proup of
mining clums in this province.  After protracted negotiations, the purchase was
finally completed 1n the month of September, and the directors had pleasure in
intimating that the properties were now being profitabl, worked. Two con panies.
had been formed for treating the mineral derived from the mines. At present the
output was cxclusively from the Idaho and St. John claims, but development work on
several of the o hers was being vigorously carried on Regarding the other aptions
in British Culumbia, Jevelopment work was being carried out on the ¢ Sir Walter
and * W.Y.0 D." claims, of which the company owned one-third, with the right to
acquire a further interest.  The remaining options had cither been allowed to lapse,
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or wese meantime held in abeyance, the attention of the company's officials in British
Columbia being necessarily directed to the mnre important properties comprised in the
Idaho group. In reference to the accounts, it was observed that the profit and loss
account showed a small credit balance of £583, 13s5. 6d., which had been arrived m
without taking any credit for the 26,000 honus shares, which might meantime he
regarded as a reserve to cover any possible depreciation in the value of the company's
investments, While the direclors were not at present in a position to declare a divi-
dend, they fully expected that the retuens from the Idaho mine alone would enable
them to do so carly in the ensuing year.

The Chairman, in moving the adoption of the report, gave an account of the
operations of the company since its institution,  Last antumn, he said, he had visited
British Columnbia, and he should never regret his journey. In regard to the country,
he « -uld not conceive a more favarable for the enjoyment of Iife and the pleasurable
occupation of making money. British Columbia was one of those gems in the Empire
which must dazzle their eyes for many years to come,  All that was required was
capital, and now that the British public was awaking to that fact, British Columbia
would get it.  Boows were all very well in their way, but when they were manufac-
tured by artificial means, they were a hindrance instead of a blessing.  (Hear, hear.)
During his stay he was enabied to lay the foundations for placing their property on a
satisfactory administrative basis, and he felt assured that before another year they
should, with a fair share of luck, have made their concern into one of the most profit-
able in the whole colony. The progcrly embraced an area of over 400 actes, all
Nighly mineralized. e regretted that the directors were unable to recommend a
¢'vidend on the transactions, but they had the Lest possible ground for anticipating
that during next year’s operations the sharcholders would be amply rewarded for their
fornearance and patience.  Summing up, he said that in Western Australia, during
the earlier months of their existence, everything looked rosy, and they anticipated an
immediate interim dividend. During the time which had since elapsed, they had
suffered, with others, from a prolonged period of depression.  Asto British Columbia
they might, he thought, fairly congratulate themselves on having acquired such a large
and controlling mining interest. Their property there, he was of opinion, would
prove of the utinost value, and that bc}orc very long. (Applause.)—Mr. W, 1V,
Slater seconded, and the report was adopted unanimously.—Mr. A. II. P. Stoncham
afterwards addressed the meeting, and some formal business was transacted.

—

Dominion Coal Company, Limited. — The following are the shipments of the
Dominion Coal Company, Limited, for October, 1898 :—

Output. Shipnients.

GOWEI® . ivinviiinnionnnncsrennnnes 282 tons.
Caledonitee.ivivniiaenns © Ceaeenae 36,287 38,912
International. .... RN e eeee 7,823 6,673
Dominions cee soeveseraeceseneones 40,668 38,780
Old Bridgeport. ....c.cvvieeniiiens 19,927 21,852
Reserve, . iveveneieiinnanesrcannaes 12,497 24,773
Hub.... ..... iteseetaaeieerannas 6,642 5,366

Total,veieer civiennnninn.. 123,844 136,638 tons.

Shipr'nems March‘lsl to Octobsf 31st, 1898........... 976,038 tons.
¢ ]

1897, caunnn. . 947,854
Increase 1897, covveeriiiiviiarivas crvnnas 28,204 tons.
Output March 1st to October 31st, 1898.............. 986,409 tons,
s s ¢ 1897...... veeniae . 1073,601
Decrease 1898......... tiesiisesies seses 87,192 t0NS.
Shipgnents to United States Oclober, 1898..... ... . 5,749 tons.
] [

March 1st to Oct. 31st, 1898 63,724

Shipments from International Pier to Oct. 31st, 1898... 744,606 tons.
" H < 3

Louisburg ¢ ... 200,576
“ L33 £ 24,876
Total shipments......ooeveinan. 77(-3,058 tons.

Ontario (Limited).—The second ordinary general mecting of the shareholders
of Ontario (Limited) took place lately, at thic Institute of Chartered Accountants,
Moorgate-place, E.C, Colonet W. J, Engledew presiding.  In moving the adoption

*of the report and accounts, the chaitman stated that the directors greatly regretied
the disappointing results which had so far attended the development of the property,
as it was hoped that when the company was reconstructed the sharcholders would
have been compensated for previous heavy losses. It would be for them to decide
that day what the future policy of the board should be. ‘Ihe cowrse they recom-
mended was that the company should be kept going at the least possible expensc, so
that they might be in a position to sell the property if a favorable opportunity pre-
sented itsell. ~ Undoubtedly gold-bearing reefs exisied in the mine, but unfortunately
they had not succeeded in tnding stone which would yield a profit when put through
the mill.  The only other alternative was to liquidate the company, and this would
necessitate making the fnal call of 6d. ashare. Mr. A. G. Shaw scconded the
motion. In the discussion which followed, the shareholders, while expressing their
disappointment at the results of the company’s operations, supported the proposal of
the directors to endeavor 10 sell the property before going into liquidation. The
tesolution was then put and carried.

—

English Canadian Company.—The prospectus of this company is to hand.
The capital is £400,000, «f which £75,000 is for working capital. The English
dircctors are Charles A. Duff-Miller, Agent-General from New Brunswick ; A. Mor-
timore, of Catford Bridge, Kent; Adam Hay Anderson, of Maesmynam Hall, Flint-
shire, and Harry White, Seattle.  The Canadian Advisory Board comprises Coloncl
W. W, D. Turner, President of the Le Ror Company; Mayor H. S, \Wallace of
Rossland and 'W. J. Hareis, Manager of the Le Roi.  Mr. Harris is the General
Manager for the company in British Columbia. The company 1s fermed to acquire
the properties of the Fourteen Consolidated Gold Mines and the Lily May Mining
Company. The properties which the company intends to acquire comprise : Place:
claims an Bonanza creek, Klondyke 3 5o miles of dredging rights in the North-West
Territary 3 three Klondyke quartz claims, and the following propertics in Trail
creck : The Edna, leanie, S & C,, J. & C., A. B. C,, First Clip, Sidney, Early

Morn, Mountain Lion, Sca Gull, Philadetphia, Roman Eagle, London Belle, and
Monterey, Mountain Linn Fraction, llomestake Fraction, S. and C. Fraction, Gull's
Egg Fraction, Bob o’ Link and Vancouser.

Knob Hill Gold Mining Co.—At the annual meeting of sharehalders held in
Montreal on 25th mstant the following directors were elected :—S. H. C. Miner,
president ; Jay D, Graves, vicc-prcsidenl; A, L. White, sccretary-treasurer ; Jay I’
Graves, manager ; C. J. Chishoim, D, A. McCaskill, 1. E. Mclntosh, and W, i1,
Robinson, with Mr. Yolen Williams as superintendent.  The report, which wag
adopted, states that the ** Knob Hill ” was located by Mr. 11y, White in 1891, under
*the old location Jaw." The size of a mining claim under such law was 1,500 ft,
long by 6oo ft. wide, containing an area of about 20 acres. The general trend of the
vein is in a northerly and southerly direction, and dipping to the east.  J: can be
readily traced upon the surface for a distance of upwards ot 3,000 ft., and it has been
exposed by means of open cuts, shafts and tunnels, along the strike for nearly 2,000
ft., including part of the ** Old Ironsides ™’ and ** Knob Hill ” claims.

As depth is attained the magnatite decreases, and is being replaced by iron
pyrites and a larger percentage of copper in the shape of chalcopyrite, and with this
change is found a very gratifying improvement in the grade of the ore.  Assay values
have been obtained ranging from $15 to $120 in all values, per ton of 2,000 pounds.
The tunnel has reached a point underground opp.osite this cut, and 168 fi. to the cast
of it, the open cut, as stated, being over 100 }l. in ore, and the distance between it
and the line Leing 168 ., makes a total of 278 fi. of ore that we can be reasonably
certain of on that side of the tunnel, and it has been exposed for at least 50 ft. on the
other side, which gives a total width of over 300 (t.

——

Cousolidated Cariboo Hydraulic —Operations on the gold gravels of Cari-
boo ate gradually approaching a produciive basis, and the latest clean up at the big
workings of the Cariboo Hydraulic Gold Mining Company added $30,000 to the
company’s previous output of the season.  Hence this company should, ere long, be
able to show the way 10 athers by declaring a moderate first dividend,  Those inter-
ested in Cariboo’s gold gravel working will centainly be much disappointed if, at any
ate, 1899 passes away without the declaration of dividends by several companies
which have now for years been doing steady development work amongst scemingly
rich auriferous gravels by means of hydraulic appliances. Their’s has indeed been a
work of patience.

——

The Two Friends Mine, Limited. —\Ve are in receipt of the last reprrt of
this company, dealing with the period at which the Great Western mine was acquired
by the company up to the present time. The report further contains a proposal
offered by the promoters of the company to those of the public who purchased
treasury shares, to give the latter a bonus in shares of fifty per cent. of their present
holdings. This latter ofler is substituted for one made in Msy, 1897, to give the
buyers of treasury shares a preference dividend before the promoters received any
profits at all.  Unfortunately, however, owinF to lack of adequate capital the mine
profits have not been sufficient to pay any preference dividend, and as the company
has been unable to dispose of any more treasury shares the management considered
it absolutely necessary to enlist new capital to carry on the business of the company.
With this obYject in view, an agreement has been entered into as appears in the
directors’ report, and which will be submitted for confirmation at a meeting to be
held on the 22nd inst. Although the company’s venture has so far proved unsuccess-
ful the indications are that with the introduction of new blood and more capital the
undertaking will prove a dividend paying concern. We are further glad to note the
very liberal manner in which the promoters propuse to deal with the holders of
treasury shares in the fifty per cent. bonus.  These holders will no doubt appreciate
the fact that a bird in the hand is worth two in the bush, and act accordingly.

Ontario Lands and Oil Company (Limited).—The sixth annual general
meeting of the sharcholders in this company was held lately at the offices, Pinners’
Hall, Old Broad street, when Sir J. W. Maclure, M.P., who presided, observed that
when they were all induced—none of them at the time being directors—toinvest their
money in the concern they regarded it very hopefully. Of course, they had been
grievously disappointed. Some years ago the directors expressed their belief that by
attention and carefully looking after the property they would be able to paya dividend.
They owed a good deal to his colleague, Mr. J. F. H. Read, for the position they
were in that day. Mr. Read had been unremitting in his attention to their affairs,
and they had at last arrived at the time when they could pay a dividend on the pref.
crence shares and look forward hopefully to their dving a good deal better. They
had not pressed the sale of their outlying lands at the present time, because they
believed that they would get a better price by waiting. They were still proceeding
with the sinking of wells where they found it advantageous to do so. There was no
doubt that the Canadian oil business in the past year had been brisk, and, morcover,
there seemed to be an increasing demand. If that continucd, the company’s prospects
would be very much better. On the year’s work, after making allowance for the
exhaustion of wells and depreciation and putting the value of their assetsat the Jowest
point they could, they showed a balance of £2,043, which included £69 brought
forward. They recommended a dividend on the preference shares at the rate of 4
per cent. per annum, and the transfer of £500 to the reserve fund, leaving £44 to be
carned forward, He concluded by moving the adoption of the report, and the pay-
ment of the dividend mentioned.—Mr. Read seconded the motion, and it was carried
unanimously.

Mining Directors as Humorists.—The following is the humorous report of
the board of directors of the No. 1 North Qriental and Glanmire Gold Mining Com-
pany (Limited), which was circulated amongst the shareholders of that company in
Queenstand :—Gentlemen.—We have much pleasure in submitting 1o you our inital
half-yearly report. It is with feelings of pride we can state that we have now emerged
from our former chrysalis state into that of a full-blown company, the proce ss carryin
with it its attendant labilities and increased expenditure.  But with all the additional
burden we are proud 1o record that the sharcholders have faced the music like men,
and paid the calls (which we were unfortunately called upon to make) with religious
regularity (or irregularity). We started the halfl year with nothing—we erd it in
debt, thercfore it is a matter for congratulation that we have chosen a banker who
will allow us a frec leg. Ve think it necessary to suund a noic of warning, however,
and suggest very respectfutly thar it is advisable not 10 overrun the constable too
much.  Verbum sat saprents, The wortk carried on has bLeen purely of a prospecting
natare, and the philanhrapic mative which prompted you to develop the eastern
ground at such a depth cannot_be too highly comniented on. We do not know
whether vou tharoug! ly realize the invportant beari ¢ on the future of Gympic the
prosecution of this work hiw, but should a good pavalle reef e struck (which we
trust, believe, anticivate and hope will Le the case) your names will be handed down
to posterity as public benefactors—and millionaites. * Realizing the importance of this
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quest for the precious metal which some of us are ready to almost sell our souls for,
your directors (hnugh( 1t advisable to deal a little in the occuit art—to wit, the divin-
ing rod.  The services of a distinguished professor were obtained, and on traversing
your ground he had not gone far when the mystic rod began to wobbleand beattracted
in a marked degree to Matlier Earth, This continued for a little while. the professor's
face heing a study all the time. When he spoke it was with suppressed excitement, but
the words that fell from his lips were like unto an oasis in the desert to a thirsty man ;
his remarhs were concentrated into one sentence @ ** Jumping Jehosaphat t Theres a
reet here fully 4o feet wide, and nghly aunferous.”  Gentlemen, we congratulate you
on that reef—when you get it.  Looking into the future, we think it probable that at
least 1,000 ton~ of 2 ounce stuft can be ratsed per month, and we again feliatate you
on the immense possibilities of your property. It will be seen from the report of your
manager (we may remark parenthetically that heis notso Black as you would imagiue,
but let that pass) that we have not got that reef, but our geologist thinks from the
present indications that the breastheads met with are the advance guard, and the
main body will soon be disclosed.  We shall endeavor to Lreak into it gently, for
otherwise the sudden shock might be fatal to some expectant ones.  In conclusion,
we beg to place on record our unbuunded confidence in the company of which we are
fortunate <harcholders, and we venly believe our most sanguine eapectations will be
realized «in the sweet by and-bye ; that is, if your funds will only see us through.

Wire Rope Cleaner and Lubricator —ixperience has shown that wire ropes,
such as are used in mines, cannot be properly lubricated unless they are theroughly
cleaned.  An ingenious little apparatus has been consteucted for this puepose ; and it
has been found that by its use a wire rope, 3,000 ft. long, can be cleaned and lubri-
cated in fifteen minutes.  The apparatus which is n.ade in halves hinged at one side,
is closed over the rope cither at the surface o brace, and above the lubricating vessel
is a collar, also in halves, and having ~ix wire brushes which bear upon the rope.
The lubricator being charged with oil, the signal is given to the engine driver to
tower, and immediately the cleaner starts to revolve and to clean the rope.  The
cleansed portion passes through the oil vessel and thus becomes thoroughly lubricated.

Breakages of Ropes.~-Last year out of 37 flat and 262 round, altogether 299,
steel-wire ropes at 107 mines in the Dortmnund distriet of Westphalia, the compara.
tively small number of four broke suddenly, showing a percentage of 1,34 breakages,
against 1.85 in 1590, and 4 32 per cent. during the period of 26 years from 1872 to

1897.  The fonr breakages last year occurred o only one round and three flat steel-
wire ropes.  In only one case out of the four breakages was there an external cause
at work ¢ too much slack ;;ivcn to the rope owing to inattention by the engineman
when drawing up the loaded cage off the keps ; and two cases occutred whilethe cage
was so being drawn up without, however, any unusual amount of slack being men-
tloned, while in the other two cases breakage occurred during the lift.  Two tables,
anneaed to the report of the *¢ Dortmund Oberbergamt,” giving these particulars—
one showing the duration and the other the total load wound by the three descriptions
of ropes used, flat, ordinary round and locked coil round—show that the two former
classes are in both respects far surpassed by the latter.

J. B. TYRRELL, M.A., B.SC. F.6.S.
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CANADIAN MINING INSTITUIE. —A special meeting of the Council and Library
Committee will be held in the library of the Institute, Windsor Iotel, on Friday,
2ad December. A large number of names will be submitted for election to mem-
beeship.

TrawiNe Dysaviire. AN nitro-glycerine compuunds freeze and become hard
at about g2 degrees Fahrenhet.  In this condation they will not readily explode.
When large quanuties of powder are to be used, a ¢ parate bulding for thawing
powder should be fitted with a small steam radiator.  Use only eahaust steam for
heating the same, if possible, keeping the temperature of the room at about So
degrees Fahrenheit.  In the part of the room at the greatest distance from the radi-
ator, place the powder on racks to thaw.  When but small quantities are required to
be thawed, a thawing kettle may be used, being two water-tight kettles, one smaller
than the other (one placed inside the other) the cartridges to be placed in the smaller
ketide, and space between the two kettles filled with hot water of fromn 120 t0 130
degrees Falirenheit, the kettle being fitted with a cover to retain the heat.  Under
no circustances, however, should tae kettle be placed over the fire to heat.  When
more hot water is required empty out the cold water and hll again with hot
water.  Under no circumstances should an attempt be made to thaw the powder hy
placing it in hot water or exposing it to the direct action of sieam. —New York State
Mining Law,

Hall Mines, Limited.—The following smelter returns for the four weeks

ended 28th October are officially reported : 12 days, 12 houas smelting, 2,215 tons
oreated, yielding 48 tons copper and 33,400 o7s. silver.

LIZARN ‘I'O STURE BIRDS!

LEARN TAXIDERMY--LEARN TODAY !

Because Success is Guaranteed from the Start! Becwuse the work is pleasant a¢
well as {:rol’u:\blc. A Collection of Birds is bo I Beautiful and Valuable, Birds, Animals,

Fish, Reptiles, ctc., may be preserved, with little trouble, a~ records of the day < chase
Boys, Gitls, Men and Women can do nice work from the <tart and can beome Expert
inout week,  Mounted bird< find o ready sale, besides you can make money teaching youe
frieuds, Every schogl «hould bavea co\?eclion of native birds and animals
TAXIDER i« a compound of wonderful embalming power, 1t is not neceecary to skin
binds or ammals when uang Taxider.  Birds when mounted with Taxider become as hard
as stone, and will last a thoucand year« undisturbed by moth or time. No 160ls required
cxccsling those that everyone has, . o . .
ne Box Taxider is enough to mount 30 birds the «ize of a quail, with full instractions
for mounting everything. Al tustructions for tanning ~hine for rugs, ete.  Price, $n00.
Liberal discount an larger orders,
SEE WHAT ONE MAN SAYS!
TACOMA, Wash,, Aug, ¢ 1808, —Mr. I L. Ackley. Trecelved the box of Taxlder rome
time no, 1t warks tine. 1 lnve fuet sindshicd mounting a beautiful swan. 1 have nlready
a nlee coltection of birds, nnd u clugs of seven boys L8 really wouderful how it works.
The very first bird 1 mounted wasa success.  Please find enclosed money onler for ohe
@ Yozen boxes. Please rush asl am 11 quite a harey. Thanking you for pant favors, [
remala tewly yours, J, H. Flunders, Tacoma, \Wash,
1 have Jetters lll'(o this from hundreds of people and all are having success. Send for
a box today. You can learn In one hour. Remember success fs wuarantecd from the
start. Liberal aiscounts to ngents. Tuxider §s manufactured by

F. L. ACKLEY, Hawarden, Iowa, U.S.A.

N.B.—¥or further part” cdurs lnclose stamp.  References: D, 0. Stone, PO 5 Joln
Robiugon, Ase't CM. & SLIN Ry 5 Bt Bally At Amer. Express Co,, Hanarden, Jowa,
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WANTED

FOR FERRO MANGANESE WORKS

A thoroughly experienced man who is familiar with
the manufacture of Ferro Manganese, to take charge
as Superintendent of works Bridgeville, N.S., must be
well up in chemistry and furnace charges.

Address with full particulars, references, &c.

MINERAL PRODUCTS COMPANY,

HILLSBORO, N.B.
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of Liquid.

Always in Order, never Clogs nor
tresxes, £ Pamp Guarantesd.

10 NS,
200 40 12000 Gallons per Hour.
Cost $77 to $ 15 each. Addrese
QARTH & CO,,
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PATENTS The Toronto Patent Agenoy, mies

The only Incorporated Joint Stock Company in Canada doing a general Patent Agency business.
Fatents Obtained. Patents Sold on Commission. Joint Stocls Companios Foxrxmed.
Valuatiom and Prospects of any FPatent fuarnimhed ox application.

wie o Tems THE TORONTO PATENT AGENCY " % st i

Branch oflices n all the principal towns nad cltfes In Cannda aud the Unlted States. Correspondents In England and on the continent.

ELECTRIC BLASTING APPARATUS

VICTOR ELECTRIC PLATINUM FUSES.

Superior to all others for exploding any make of dynamite or blasting powder. Each fuse
folded scparately and packed in neat paper boxes of 50 cach. All tested and warranted.
Single and double strength, with any length of wires,

BLASTING MACHINES.

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

VICTOR BLASTING MACHINE.
No. 1 fires 3 - 8 holes; weighs only 15 1bs, adapted for prospecting, stump blasting, well

sinking, etc.

A
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SEND FOR CATALOGUE.

i . . Leading and Connecting Wire, Battery quters,lnsula.tingTape,‘Blastingcaﬁs, Ete.

—

—T MMUEOLRE JAMES MACBETH & GO., 128 Maiden’ Lane, New York City.
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WALKER BROTHERS

ENGINEERS AND IRONFOUNDERS
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WALKERS' PATENT AIR-COMPRESSING ENGINES

stngle o1 Compound Staam Cylinders with Corlise o stide Valves, Al CylHaders acrangod for the esiagle ™ or + Two stage * system of compression, tho latter
having an Intermedinté Cooling Apparatuas.  (Eogines constructed efther with trunk frames or hox girder plates.)
Tae syiem ol conpessing ais by S1avis effcuts o et ewonuiny 10 Dun e and fucl, witlia coir WALKER BROTHERS hate hadthirty years experience un the design and construc-

siderable reuaction ol mpeiatoere e compiesed wre Thie air s best conpressed i the Lon tun Of air ainl Rus cumpressing Machinery, aod their atteutivn has been cunstantly given to perfeci-
Pressure Cylinder, then its temperature is reduced in the Intermediate Cooler, and afterwards it is | ingthe details,

again compressed in the High Pressure Cylinder. Lhe Asr Valves, as at present made (to their latest patents), are an immense improvement upon
WALKER BROTHERS have st plied a large number of compressors on this principle those supplied twenty years ago,

tor Minang and vthies purpose ., with the uwst ~anfactuny resulis. Nearly all ey ai preseit won Lhe aggregaie Power of the Coumpiressors at work, about ssu in number, exceeds ago,000 Indae

struct are on the stage system, both for Mining and Colliery purposes, cated H P,

WALKER BROTHERS hatc ic amudciied uver 100 Air Compressing Eagines onginally

The lacest form ol shiesr putenn Valvos, which v a ecat improvement on the casiic ty pes, alfurds
structed by other Engineering Firms.

special advantages for compresing air, or gas, by the stage system. l con

THE BLACKWALL TUNNEL-=-

For the construction of the Tunudl, Six Air-Compressing Engines werc crected.  The largest Two Pairs of Compound Engines, wert supplied by us.
Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunnel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :—
S. PEARSON & SON, ConTRrACTORS.
Messrs. WALKER BROTHERS, Pacrrietd Inonworks, WIGAN,
AR Siks,—We are pleased to contirm what we told yuu verbally the other day, viz.

work as we have been carrying out on the above Contract.

One of your Engines ran for almost & year wlthout StOPPINE, and it noes us picat pleasure (o thus tesiify tu the woud yualities ufthc phm which
we purchased l’romy)ou g1 ¥ We are, Dear dirs, \om:fauhfull;. é'Slgncd) pro S. PE:\l’(SE)V i SON, E., W. Moix,

PAGEFIELD IRON WORKS, WIGAN, ENG.

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

Brackwatl, Tunsul, Works, East Greegnwicn, S.E.
May 10th, 1897,
thar we consider che At Cylinders and Valves of your Compressors to be the best for such
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HERCOLES .. ()| S MAJESTIC..

CYLINDER, and ENCINE,

Are not the Lowest Priced, but they are Incomparably the BEST VALUE.

Petrolea, London, Toronto, Hamilton, Brantford,
| M P[H | Al- U I L EU Ltd Peterborough, \/Vinds.or, Quebec, Kingston, Montre.al,
Moncton, N.B., Halifax, N.S., St. John, N.B., Win-
1 I nipeg, Vancouver.
G AT E S R 0 c K c R U S H E R \!nmnmmnmnnmnmmmmmmr/

Qeeceese
sT
Never has been equalled by any STE A M E%"J?%sg
apacitysg
@

other. Never will be,
Acompl te m ll w (h utomat feeder, power and

200 TUNS PEB HUUR A S g s

(,tlg
and
test lllll
Ma dwnt ials
ppl
Sl N

- Special F'"e C"'Shers S

m"mmmmmmm
uumumuuumuma

GATES GRUSHING ROLLS Agents for Canada: Canadian Rand Drill Co.,

e GATES GRAVITY STAMPS Al
IMPROVED MINING MACHINERY GATES |RON wnRKS
CYANIDE, OHLORINATIONT SMELTING. Depots, 650 Elston Avenue. CHICAGO, ILL.

Sales Agent, GEORGE O. BRADLEY, Atlas Bl, Salt Lake City, Utah.

NEW STYLE CRUSHER...

0.0,0.0.0.00.0.0.0,000000000000,0,00000,00000000000000000000,

MAXIMUM CAPACITY
SAFETY DEVICE
SECTIONAL FRAME
REDUCED WEIGHT

SPECIAL CIRCULAR...

000000 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

7

Modem Mmmg, Milling, Smeltmg and Gnncentratmg Plants,
DENVER ENGINEERING WORKS

DENVER, COLORADO, U.S. A
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CANADIAN MINING INSTITUTE

COUNCIL MEETING

A joint meeting of the members of Council and the Library
Committee will be held in the Library of the Institute, Room IV,
Windsor Hotel, Montreal, on Friday Evening, 2nd December next, at

eight o’clock.

JOHN E. HARDMAN, B. T. A. BELL,

President. Secretary.

The Mining Journal
RAILWAY AND COMMERCIAL GAZETTE

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

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

THE MINING JOURNAL was established more than 6o years ago,
and still maintains its position as the leading organ of the world’s Press
devoted to mining and its allied interests.

Annual subscription, including postage, £1.8s.

46, QUEEN VICTORIA STREET

LONDON, ENGLAND.

E. Leonard & Sons, London, Ontario

MONTREAL, QUE.

ST. JOHN, N.B

MANUFACTURERS OF

ENGINES AND BOILERS

L

& Send for Quotations on any size from 3 H.P. to 250 H.P.

IN LARGE
VARIETIES.

Send for new Catalogue mentioning this Paper.

DYNAMITE....

AND

EXPLOSIVES

Manufacturers, and Dealers in

Electric Blasting Apparatus, Fuse, Gaps, Etc,

ONTARIO POWDER WORKS

176 ONTARIO STREET

Kingston, Ont.
I

For Miners
Pit Sinkers
Quarrymen
Contractors

DAN'L SMITH
C. A, MACPHERSON
Proprietors.

Chemical and ==

&)

Assay Apparatus'

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HATMILTON-MERRITT PROSPECTOR’S OUTFITS

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

OUR 1897 CATALOCUE ON APPLICATION
oo 0000

loyman, Bons & Qompany

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

Noun.

.....
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™ DAKE ENGINE

AS APPLIED TO
M) Mining, Quarrying and
i Contractors’ Hoists

Mests Every Requirement.

Perfect control, simple to handle, uses steam
or compressed air. Works in any position.
Economical in service, and first cost low.

The Jenckes Machine Co.

Sherbrooke, Que.

Succeeding PHELPS MACHINE CO., Eastman, Que.

THOUSA

Teo
=

D NOW IN USE OVER
— - . THE WORLD....

TRUAX Gi5revea

SAMSON and
CASCADE

WHEELS

ADAPTED TO ALL HEADS FROM

3 Feet to 2000 Feet,

Specially designed and adapted to

MINING, IRRIGATING »+° ELECTRIC

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

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

AUTOMATIC
ORE CARS.

k  THEY ARE THE
> BEST AND CHEAPEST.

TRUAX M’F'G CO., Denver, Col.

The Only Exclusive Ore Car Manufacturers in America.

Pat. Jan. 5, g2, Aug. 2

SADLER & HAWORTH

MANUFACTURERS OF

OAK TANNED
LEATHER BELTING...

Send for Catalogue, or Call on your Dealer for Truax Cars.

WIRE ROPE

FOR PRICES OF

T. J. G. INJECTORS

—AND—

SIGHT-FED} LUBRICATORS

Write

MONTREAL and
TORONTO.

GEO. CRADOCK & CO.

WAKEFIELD, ENGLAND.

Original Manufacturers and Introducers of Lang’s Patent.

WINN & HOLLAND - -

Sole Agents for Canada.

Montreal

! OVERFLOW

to

STEAM the

Hamilton

Brass Mfg. Co,
Limited
259 to 265 James St. W.

HAMILTON, O,

TO BOILER WATER
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Canada Atlantic Ry

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.

TRAINS DAILY
EXCEPT SUNDAY
And Stmday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Mine
Locomotives

Close Connections at Montreal with Trains for

(Juebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

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

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

JEFFREY...

Locomotives, Screens
Coal Cutters, Drills

Tipples, Elevators, are
LEADERS

Send for
Catalogue

" THE JEFFREY MFG. C0.

Columbus, O.

%tr
JEFFREY LATEST COAL CUTTER.

TheMcCully|
Rock and Ore Grugher....
| {i 8

Central Shaft with Crusher-Head supported from top
instead of at lower end.

GUARANTEED to do more work with one-half less powet than any other Crusher
now known.

Received two awards at the World’s Columbian Exposition at Chicago, Medal and Diplomas.
The only awards given for this type of Crusher.

Also received an award and medal at the “Mid-Winter Fair,” San Francisco, Cal.

Send for Catalogue or further information to

Waterous,

BRANTFORD, CANAD:4

<Canadian Manufacturers of the McCully Rock Crusher

Patented In
Canada and United States.

4

ONVEYORS

FOR EANDLING MATERIAL OF ALL KINDS.

o g, s > w-\'

:

WIRE CABLE
CONVEYORS.
For long and

O e

) N G gy
THE JEFFREY MFG. CO. ¢! pEY STREET,

NEW YORK.
Send for Catalogue.

ELIABILITY

Makes the worth in Eppy’s
MATCHES—seeing our name
on the box begets confidence.
Lots of other makes where
you get more wood for your
money — many imitations
too, put up “like Eppy’s,”
but they are very different
in use.

This name guarantees
the quality.

The E. B. EDDY (0. Ltd.

HULL, CANADA.
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SCHOOL or MINING,

KINGSTON, ONTARIO.

29 N N N RN L0 L0 L0 T e,
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T{Je qufquyjng Courses are offered —m

"ojnfnf'z" SN IN 2%

1—Three Years’ Course for a Diploma in

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

2—Four Years’ Course for a Degree in

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

3—Post-Graduate Course for the Degree of

Doctor of Science (D.Sc.)
For further information see the calendar of Queen’s University.

4—Prospectors’ Course.

The School offers to Mine Foremen, Assayers, Prospectors and
Mining Men generally, Special Courses of Instruction beginning
January 10th, 1899, and continuing eight weeks.

5—Extramural Classes for Prospectors and Mining Men,

Lecturers are sent to Mining Centres to conduct Classes in

Elementary Chemistry, Mineralogy and Geology as applied to the
discovery and winning of valuable minerals.

The School is provided with well equipped Laboratories for the study of Chemical Analysis, Assaying, Blowpiping,

Mineralogy, Petrography and Drawing. In the Mining Laboratory the operations of Crushing, Amalgamating, Concentrat-
ing, Chlorinating, Cyaniding, etc., can be studied on a large scale.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY T0. >

WM. MASON, Bursar,
SCHOOL OF MINING, KINGSTON, ONTARIO
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FRICTION CLUTCH PULLEYS, ROPE DRIVING

- = = AND A FULL LINE OF - - -

POWER TRANSMISSION APPLIANGES.

SEND FOR 260 PAGE CATALOGUE.

D O D G MANF'G CO. OF TORONTO, LimMITED
_ OFFICES : 74v:oo|:K:t=re::ronto Junetion. TORONTO.

THE SWANSEA FORGING CO.

Successors to ONTARIO BOLT CO. LIMITED.
—MANUFACTURERS OF—

mmmmmmmmmmmmg
Track Bolts and Nuts—

Bridge and Roof Rods—-Drift Bolts—
Wrot and Cast Washers—
Square and Hexagon Nuts—

! Railroad and Contractors Supplies.
0000000000000000000000000000000000000000

Carriage, Machine, ¢low and Special Bolts.
Bridge and Boiler Rivets,
Drop Forgings all kinds. Carriage Hardware,

WORKS AND HEAD OFFICE, SWANSEA— NEAR TORONTO, CAN.
DOWNER PATTERN WORKS

33 LOMBARD STREET, TORONTO.
Patterns and Models made for Engines, Pumps and Furnaces

Agricultural amd Architectural Work and Machines of every description.

Telephone 2672. . . . J. M. DOWNER, Proprietor

VENTILATING . .
" BLOWERS
PRESSURE . . . —d

WRITE FOR PRICES AND PARTICULARS.

MeEACHREN HEATING AND VENTILATING (0.

St’eel Plate F;xhauster for Steel ower for
Removal of Refuse, Foul Air, etc. G a It, O nt., Ca Nna d a. blowmg Cupola and Forge Fires.




THE SNOW STEAM PUMP WORKS

Steam Pumps, Pummng Engmes and Hydrauhc Machinery.

General Agents for Canada, DRUMMOND, McCALL & CO., Montreal,
Local Agent F. R. MENDENHALL, Rossland, B. C.

Pumps Kept in Stock at Montreal and Rossland.

MONTREAL...
PIPE FOUNDRY CO.

LIMITED,

PIPES| =

OOOOOOOOOOOO

..................

CAST IRON
WATER AND GAS

FFFFFFFF

CanaADA LIiFE BUILDING
MONTREAL.

WORKS : LACHINE, QUE.

PRICES ON APPLICATION.

The Montreal Car Wheel Gu.

AAAAAAAAAAAAAAA

.. CHILLED ..

LACHINE, CANADA I.IFE

WHEELS ™™

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

THOMAS J. DRUMMOND, General Manager.

MONTREAL.

CANADA IRON FURNACE CO. Limited

MANUFACTURERS OF

Brand:
“ cl ll FI,,
Three Rivers.

GHARGOAL PIG [RON

ALSO MAKERS OF PRESSED AND REPRESSED BRICKS.

Canada Life Building

GEO. E.

DRUMMOND, Managing

MONTREAIX..

Director and Treasurer.



The Dominion Wire Rope Co. Ltd.

6\.MONTREAL./©

MANUFACTURERS OF.. . h L
“LANC’S» PATENT WIRE ROPES FOR COLLIERY AND GENERAL MINING PURPOSES.

ALSO ALL CLASSES AND KINDS OF WIRE ROPES FOR ALL PURPOSES.

BLEICHERT TRHMWAYS

MUMFORD’S
IMPROYED BOILER

Is internally fired and the hot gases pass through
the tubes and return around the shell, making
every foot of the boiler effective heating surface.

The water circulates rapidly from front to back
of boiler, up the back connection to drum and
down the front connection to a point below the fire.

Sediment in feed water will be deposited at
front end of drum or below furnace and all parts
of boiler are accessible for cleaning purposes.

ROBB ENGINEERING COMPANY v, Ltd, AMH/’ERST NOVA SCOTIA

By Final
Deision. In FRASER & CHALMERS
U. 8. CHICAGO, ILL.,
Circuit '
Court s llll
Appeals, g- L ““ llll G MINING MACHINERY
March 3, f‘" OF EVERY
1898, DESCRIPTION, Concentration,
we defeat Cyanide and
‘e STAMP MILLS, SMELTERS, Chlorination
last claim . STEEL PIPE, PERFORATED METALS. Works.
of the Coz-tmbk e s, | OTTO “untmgtoans.
Gates Iron G pors P R | Tramways. Riedler
Works Hoisting Pumps and
on g Engines. Compressors.
anners.
Gyrating Information and Estimates on Application. Engines.
Cru shers. ¥ Write for Circular on our Improved Two-Stamp Mill. Boilers.

Fraser & Chalmers IR

have the best manufacturing facilities for making anye .
thing in the Perforated Metal line, placer grizzlys with

taper holes, stamp mill screens, trommels, coal screens,
étC.. et°0 .




