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MINING MACHINERY . . . . .

R AN _ DUPLEX AIR COMPRESSORS .

+ 3
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STRAIGHT LINE COMPRESSORS
ROCK DRILLS. . . .

Canadian Rand Drill Company

MONTREAL.

+**%%%+%*%%%%%%%%%%%%%%%%%%%*%%***%%%%*%%%%%%%*%+x

xtdbbddbdddbddddd

ALL KINDS OF"

RUBBER GOODS for MINING PURPOSES

MANUPACTURED BY.
\'1

3{-THE GUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO, -i-

- LIM
. orrice 612 63 FRONT ST WEST TORONTO FACTORIES AT PARKDALE.
Steam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clofhing & Bools

|NGERSULL -SERGEANT

STRAIGHT LINE, DUPLEX AND COMPOUND

AIR OOIVIPRESSORS

Stone Channelling Machines, Coal Mining Machines, and Complete
Plants of Mining Tunnelling and Quarrying Machmery

JAMES COOPER MAN'F'G GO. lelted

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

h._ .
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FRIED. KRUPP GRUSONWERK

Magdeburg-Buckau (Gerrmany)

MINING MACHINERY

ORE CRUSHING : | AMALGAMATION :
Stone Breakers o < g construc || Amalgamation Tables tnd Pans, Latslo's Gold
R ller MM, cﬁmu mm l Amalgamators, Settler
BALI. MILLS i SEPAI!ATION and OONGENTIIATIOI
for dty and wet cfushing, meré than 1,800 at | Sep t , Exhaustor Hydr ulic Classifiers,
Wy s o work, I Per n Tables, jgg , Rotating Round

z
:
|

STAMP BATTERIES .- 1
i
|
L4 ]

Shioss and Dies of Krupp's Special Steel. i LEACHING PLANT.

Complete Gold Ore Dressmg Plant

a, For treating by the Wet Met hodwhStampB , Amalgamati
. For Dry Crushing by Ball Mills Dust Extrac and Lea aching.

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

Cm ada: JAS. W. PYKE & Co., 35 St. Francois Xaxier Street, MONTREAL.

r the United States : THOS. PROSSER & SON, 15 Gold Street, NEW YORK.

or Mexico PABLO BERGNER, Apartado 549, MEXICO.

r Eouth Af ica : UNITED ENGINEERING CO., Ltd., P.O. Box 1082, JOHANNESBURG, S.A.R.'
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WI RE RO PE GEO. CRADOCK & CO.
- w'NOriNgina;Ma'x;ufom::rlir;;dDIntrodu::ers of.Lang's Patent.

Montreal
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0
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J
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Sole Agonu for Canada.

THE WM. HAMILTON MANUFACTURING CO. Limited

ENGINEERS AND BUILDERS

gl

= MODERN MINING AND £
: MILLING MACHINERY ....

GYRATING R —

§ AND CONSTRUCTION OF COMPLETE

V AN N ER : STAMP MILLS, CONCENTRATION,

¥ CHLORINATION, CYANIDE and

SMELTER EQUIPMENTS.

SHAKES LIKE A PAN.
SEND FOR SPECIAL CIRCULAR.

Depar»tment .

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

MANUFACTURERS OF

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

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel
Screen Bars, Forged Steel Stamper Shoes and Dies, Blued
Machinery Steel 36’ to 31’ Diameter, Steel Tub Axles Cut to
Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick

Steel, Draw Bar Steel, Forgmgs of all kinds, Bright Compressed
Shafting 58 to 5" true to .2, part of One Inch. bt At R AN

A FULL STOCK OF MILD FLAT, RIVET-
ROUND and ANGLE STEELS ALWAYS ON
HAND.»#s#SPECIAL ATTENTION PAID TO
MINERS’ REQUIREMEN T S. ot ot gt 0t gt ot 98 35 % S
22 2CORRESPONDENCE SOLICITED. oot ot ut

Works and Office: N EW GLASGOW, N. S

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

Agents for Canada.

476 ST. PAUL STREET
—_{

m H- W DeCOUF\’TENAY & CO.

ALWAYS CARRlED IN STOCK

MONTREAL.

Adamantine Shoes and Dies and Chrome Cast Steel. N

THE CANDA PATENT SELF-LOCKING CAM.

TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES.

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

sions. Send for Illustrated Catalogue to

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

n KENT AVENVUE, KEAP
AND HOOPER STREETS,

Alse Rolled Parts for Huntington and other Mills.

Canda Cam.

C. P. HAUGHIAN, President.  F. E. CANDA, Vice-President.  C. J. CANDA, Vice-President. =~ F. MORA CANDA, Secretary. T. I. JONES, Treasurer.

SHOES o
DIES

of SUPERIOR quality and at
prices 20 to 30 p.c. lower than
any other maker.

«FURNISHED BY...

ARTHUR KOPPEL,

66 Broad St., N.Y. City.

WRITE FOR PARTICULARS.

MINING
CAR

PORTABLE RAILWAYS,

Rolling Stock, Railway Outfits for
Mines of every description.

Export Work a specialty.

ARTHUR KOPPEL,

66 Broad St., N.Y. City.

QEND FOR CATALOGUES AND ESTIMATES.

OF EVERY
DESCRIPTION.
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The DONINION RADIATOR (0. Limited

DEALERS

IN THE MOSTICOMPLETE LINE OF

Steamlitters’ Specialties

Stafford Steam and Hot Watep Cast and Malleable Fittings

Radiators Also Galvanized Pipe and Fittings
Steam Traps, Separators Brass and Iron Body Valves, Ete.
Wrought Iron Pipe , Boilers for Steam and Water.

HEAD OFFICE AND WORKS:

340 to 376 Dufferin Street TORONTO, ONT.

THE “DAW” ROCK DRILL

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

Patent Quarey Bars and Tripods.  Improved Tunnel Uolnmns Steam and Air Hose.

General Mining
Machinery on
Application.

Estimates for
Rock Boring
and

PATENTEES AND MANUFACTURERS:

A & Z D A | 11, Queen Victoria St.,
London, HE.C.

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

ALSO SOLE MAKERS OF THE

“DAW?” AIR COMPRESSING ENGINES.
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KING BROTHERS

15 BELLS LANE, QUEBEC.

Lumber, Asbestos,
Chromic lron.

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

Chromic Iron Mine,—Black Lake.

REDDAWAY'S PATENT
BELTING

“thYtn[o

TAADE WY

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

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

W. A. FLEMING & CO., 7or"cANADA.

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

WATER WHEELS

BSAMSON and ADAPTED TO ALL HEADS FROM

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, Ohio, U. S, A,

SADLER & HAWURTH

MANUFACTURERS OF

OAK TANNED
LEATHER BELTING...

MONTREAL and
TORONTO.

THE ROVAL
ELECTRIC CO.

MONTREAL
TORONTO

MANUFACTURERS
OF

HIGH CLASS
ELECTRICAL
APPARATUS

LIGHT HEAT POWER

1000 K.W.8.K.C. Two-phase Direot Connected Cenerator
Installed for CATARACT POWER CO., Hamitton.

COAST AGENTS:
GEO. C. HINTON & CO.

VIGTORIA. VANGOUVER.
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DIAMOND DRILLS ron PSPETHG M. Lo

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 DiaMonp DRILL. CHICAGO, ILL.

<@ ‘“Black Diamond” Steel
E L ~ ALL OTHER PURFOBES

IF YOUR DEALER DOES NOT CARRY IT, WRITE

PARK STEEL COMPANY

337 8T. PAUL 8T., MONTREAL, QUE.

Hin* BLOWERS

WRITE FOR PRICES AND PARTIOULARS.

McEACHREN HEATING AND VENTILATING (0.

)
Remonsl of Rt T Fmtnl ‘Air, ete. Ga It On t Canada. blowsi::ge ggd':nm%’?:g?;iru

PATENTS TreTororto Petent Agency, s

The only Incorporated Jo nt Stock Company in Canada doing a general Patent Agency business.

FPatents Obtained. Patents Sold on Commission. Joint Stocik Oompanies Formmed.
Valuation and FPrxrompecocts of any Patent ed om application.

wate o Yo THE TORONTO PATENT AGENCY ™ iy i it v

Branch offices in all the principal towns and cities in Canada and the United States. Correspondents in Englaud and on the continent.

Bullock Diarnmond Drills

sExtract Cores giving exact information of all strata penetrated,
and furnish Samples for Assaying.

THEY FURNISH ABSOLUTELY CORRECT LOGS OF HOLES.

FIFTEEN STYLES AND SIZES.

Surface and Underground, 350 ft. to 6,000 ft. in depth.

Hand Power, Horse Power, Steam, Air, and Electricity. We make a
Hand Power Drill that will bore 850 ft. deep and sell it for $350.

SMALL PORTABLE HOISTS, ~ LARGE HOISTING PLANTS,
MINE VENTILATORS and GENERAL MINING MACHINERY

M. C. BULLOCK MFG. CO.

HoLE, 2,800 FT. DEEP.

cormzmomm L 1177 W. LAKE STREET, CHICAGO, U.S. A.
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President. ’ | ‘ORO N I 7 I ‘O A. BURDETT LEE, Vice-Pres. and Treas.

Picks, Shovels Dynamite  Fuse
Wire Rope and Cables Powder Bar Iron
Chain Detonators Steel
DRILL STEEL in Iong' and short lengths. |
"HARDWARE, STEAM AND COMPRESSED AIR HOSE,

VALVES, PIPE, FITTINGS, ETC.

THE BUCYRUS COMPANY

DESIGNERS AND BUILDERS OF

Dredges, Steam Shovels, Excav ting 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.

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

ROLLED STEEL BEAMS, JOISTS, GIRDERS CHRNNELS ANGLES. TEES. I BRRS AND PLATES

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

Dominieon Bridge Co., Ltd., 5 vo.

JEFFREY e

Coal Mining Machinery au
Coal Handling Machinery

MINES EXAMINED., ESTIMATES rmmn

) P g
CENTUII.YNEEIJ.\IDL&ENVEYORS
ThB LI HIBV Mﬂfgn [:UI T e

Doy Stoset Columbus, Ohlo U.S.A.
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i | OVERFLOW

TO BOILER

FOR PRICES OF

e T, ), G INJEGTORS

—AND—

SIGHT-FEED LUBRICATORS

Hamilton

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

HAMILTON, ONT.

MACHINERY DEPOT.

A. R. WILLIAMS & CO.

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

345-347 St. JAMES STREET, MONTREAL, QUE.

Sehoal of Prectica

ESTABLISHED 1878.
AFFILIATED TO THE UNIVERSITY OF TORONTO.

Science, Toronto

This School is equipped and supported entirely by the Province of

Ontario and gives instruction in the following departments:

1—CIVIL ENGINEERING -

2—MINING ENGINEERING

3—MECHANICAL & ELECTRICAL ENGINEERING
4—ARCHITECTURE

5s—ANALYTICAL anxp APPLIED CHEMISTRY

Special Attention is directed to the Facilities possessed by the School

for g1v1ng Instruction in Mining Engineering. Practical Instruc-
tion is given in Drawmg and Surveying, and in the following
Laboratories :

1—CHEMICAL
2—ASSAYING

3—MILLING 6—ELECTRICAL
4—STEAM y—TESTING
s—METROLOGICAL

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

FOR FULL INFORMATION SEE CALENDAR,

L. B. STEWART, Secretary.
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CAPITOL ===
o i o st OYLINDER OIL

G ATE S ARE EQUIPPED

To furnish the Modern Cement Milll with its

entire outfit, from Rock Crushers to the last
: small section of Machinery, from our own

Manufactory.

We have associated with us the foremost specialists of the day, and
: have every known facility for designing and completely fitting the
Cement Plant.

FOR SPecCIAL CATALOGUE ADDRESs, DEPARTMENT “B5,”

GATES IRON WORKS - E"séﬂTc‘X'é'S'EuLL

LYY TY

e CAMMETT CONCENTRATOR

The Most Recently Developed and Scientifically Designed
Concentrator on the Market.

THOROUGHLY PROTECTED Price com lete w|th
SY STRONG PATENTS. All A;tachn?ents $450

Y

Al

See this Head Motion ? ‘

It’s built to Run and Stay Running.
Three Adjustments.—It’s built like
an Engine.—Large Bearings.
Minimum amount of Wear.

SOLE MANUFACTURERS ———

DENVER ENGINEERING WORKS

DENVER, COLORADO, U. S. A
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CANADIAN® GENERAL ELECTRIC COMPANY, Lt

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

BRANCH OFFICES AND WAREROOMS™

1802 Notre Dame St - - - MONTREAL 2 Main Street - - - - -  WINNIPEG
138 Hollis Street - - - - HALIFAX Granvillo Street - - - - - VANCOUVER
NELSON, B.C.

FACTORIES: PETERBOROUGH, ONT.

- . ;

i
|
j
1
|
.‘\;
l
t

10 H.P, INDUCTION MOTOR.

INDUCTION MOTORS

SPECIALLY ADAPTED FOR DRIVING

PUMPS, | VENTILATORS,
COMPRESSORS, ~ STAMPS,
HOISTS, . COAL CUTTERS, Etc.

¥ Send for lllustrated Catalogues of Electric Mining Apparatus.
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SCHOOL or MINING,

KINGSTON, ONTARIO.

239D IMIKKK &€ee

The Following Courses are offered —a

1—Three Years’ Course for a Diploma in

(A) Mining Engineering. .
(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 gth, 1900, and continuing eight weeks.

***%ﬁ¥***ﬁi*ﬂﬁﬂ****#***%ﬁ##*%****%*****#***{%*i
%

#

%

*

...1899... ¥

¥

*

* . .

i Next Session begins October 2nd,
: :
RN RN AN R NN RN RRE RO HROE RO NN B ARRRE RO

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

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO =t

Dr. W. L. GOODWTIN,

DIRECTOR |
SCHOOL OF MINING, KINGSTON, ONTARIO
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PROVINGE OF NOVA SCOTIA.
Leases for Mines of Gold, Stiver, Goal, Iron, Copper, Lead, Tin

— AN D—

PRECIOUS STONES.

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

GOLD AND SILVER.

Ondes the provisions of chap. 1, Acts of 1892, of Mines and Minerals, Licenses
ere lssued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in areas of 150 by 250 feet, any number of which up to one
hundred can be included in one License, provided that the length of the block does
sot exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for & term of 40 years at $2.00 perarea. 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
fabor be not performed.

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

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

Applications for Licenses or Leases are receivable at the office of the 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 1. Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one weeb
and twenty-four hours for every 15 miles from Halifax in which to make application a
the Department for his ground.

MINES OTHER THAN

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

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

The Government as s security for the payment of royalties, makes the royalties
fisst lien om the plant and fixtures of the mine.

GOLD AND SILVER.

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

The 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
pumerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are
met at numerons points, and are being rapidly secured by miners and investors.

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX., NDOVA SCOTIA.
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OLD SYDNEY COAL.

e 000 00
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 Anstrian 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 I. C. Railways.

HeaD Office: 107 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUMMOND COAL.
THE INTERCOLONIAL COAL MINING CO. Liwre,

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

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

MINERS AND SHIPPERS OF

BITUMINOUS COAL AND COKE

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

DOMINION
COAL
COMPANY

OWNERS OF THE

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

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

T AL 3|

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

A ™

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

Its facilities for supplying Bunker Coal with
promptness is unequalled.

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, - - - -
KINGMAN & CO,,

50 Bedford Row, Halifax,
Custom House Square, Montreal.

QA ™™

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 anp ELEVATORS.

Every Kind and Size of Engines and Boilers. Pumping Engines of ali
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.

3@ If you want any New Machinery or something Special send us your specification—
then rely to get what you want. We employ 400 Hands. Write us for Prices.

Carrier, Laine & Co.
LEVIS, QUEBEC.

263 $t. 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 TOO' wo rks,
D

DUNDAS, ONT.

Builders of Iron

¢ ¢« e « WORKING MACHINERY

ce.+FOR....
REPAIR SHOP, MACHINE SHOP, SHIP YARDS
BOILER SHOPS, ENGINE WORKS,

CAR SHOPS, FORGE WORKS.

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

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETE.

N e U —
SPECIAL TOUGH MINERS DRILL STEEL

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

Mo Store: 321 St. JAMES STREET.

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, OUE.

' TANKS AND
BOILERS [
e e WORKS P v

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

woamonron. WORTHINGTON Pumps

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

PUMPING
PUMPSaMMACHINERY

PLEASE APPLY FOR CATALOGUE I 10A.]

CABLEGRAMS: “EVANS, WOLVERHAMPTON.”

THE LARGEST MAKERS OF

PUMPS A

LONDON OFFICE:

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

PUMPS
IN STOCK

““Cornish Sinking Pump!(Ram Type).

AND

Flgl 620—** Briff” F g- fo ‘ " r ‘" ' m ;rmprr PROGRESS Fig. soo——oc l‘h Stﬁ lnP ump

nking Pump.

JOSEPH EVANS & SONS
worce - WOLVERHAMPTON encLano
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JohnE.Hardman,S.B.

CONSULTING
MINING ENGINEER,

BYontreal, @Que.

30 Years’ Experience in the Mining and Redue-
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, Stockhoim.

Twenty-une years experience as Chemist 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.

MiLToN L. HERSEY, M.A.Sc. mesiny

CONSULTING CHEMIST OF THE
CaANADIAN Paciric Railway Comeany.

16 ST. SACRAMENT ST., MONTREAL.

ASSAYS-ORES

ANALYSES of 2all materials made with greatest accuracy.
SAMPLES BY MAIJL—Icent per 4 ozs.; limit 24 ozs,

INSTRUCTION IN ASSAYING, Etc., 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.

J. W. TYRRELL, C.E., 0. & D.L.S.
Man. Can. Soc. C.E.

TYRRELL & FORD

Civil and Mining Engineers, Assayers
Ontario and Dominion Land Surveyors.

a2 James sTReeT  HAMILTON, ONT.
J. W. EVANS

CIVIL AND MINING ENCINEER
AND ASSAYER.

SUDBURY, ONTARIO, CANADA

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

Speclalty—NICKEL.

JJH.CHEWETT,B.A.Sc.

(Honor Graduate in Applied Science, Toronto Universuy)
Assoc. Mem. Can. 8oc. C.E,

L) L] -~ . L]
Mining Engineer
Consultation. Reports. Development,
87 YORK ST., ROSSIN BLOCK, TORONTO.

DIVIDEND PAYING

W. B. FORD, C.E., 0.L.8.

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

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.
Mining Engineer and Metallurgist

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

EDWARD C. HALL, S.B.

Graduate of Mass. Institute of Technology.

Mechanical and Mining Engineer
REPORTS ON
MINING PROPERTIES
Contractor for all kinds of Mining and Development
Work.

MINE CENTRE, SEINE RIVER, ONT., CAN.

GWILLIM & JOHNSON

(McGILL])
Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and Analyses.

SLOCAN CiTY, B. C.

F. HILLE,

MINING ENGINEER

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

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

ASSAY UFHGE anp CHEMICAL

LABORATORY

Established in Colorado,1866. Samples by mailor
express willreceive promptand careful attention

sold & s"'er B"mon Refined, Melted and Assayed

OR PURCHASED.

Concentration Tests—1001bs. or car load lots.

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

J. BURLEY SMITH

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

Undertakes the Prospecting of
Mines and Mineral Lunds .

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

Quarry Sites and Clay Fields tested.

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

Properties Examined and Reported on and Assays

JOHN McAREE, B A Se.,

MINING ENCINEER AND ASSAYER.

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

J. B. TYRRELL, M.A,, B.Sc.,F.6.8,

CONSULTING
MINING ENGINEER

Fifteen Years Geologist to the Geological Survey
of Canada.

DAWSON CITY, YUKON,

- CANADA.

IS PREPARED TO EXAMINE AND REPORT
ON MINING PROPERTIES.

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

L. F. WARNER, Jx.
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 Qnarts
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,

W. Pellew Harvey, F.C.S.

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

Mining Engineer «« Metallurgist
ESTABLISHED IN B.C. IN 18g0.
AGENT FOR VANCOUVER, B.C.

Vivian & Sons, Swansea, Wales.
The Elliotts Metal Co., Burry Port, Wales.
The Cassel Gold Extracting Co., Ltd., Glasgow.

Assay Office and Ore Testing Works.

HOWARD WEST

(Associate of Royal School of Minss, 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.

(old Mines of Nova Scotia

INFORMATION CENERAL AND DETAILED

SURVEYS, REPORTS, MAPS,
- ESTIMATES, ORE SAMPLES.

Experience in Practical Mining and Geological
Survey Work.

W. H. PREST

Metropole Building

Hollis Street HALIFAX, N.S.

RAT PORTAGE, ONT.
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HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of
Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Pariiament.

NITRATE OF SODA.

Cable Address - BATHOTA, LONDON.

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTABLISHED 1878.

Miners and Shippers of Minerals, &.

58 Canada Life Building, Moatreal, Can.

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

BUYERS

EUGENE MUNSELL & Co.

2|18 WATER STREET

NEW YORK.
Canadian_Branch:

332 WeLLingToN ST. OTTAWA, ONT.
ZINC MATTE
LEAD DROSS

SILVER ASHES
IRON 0 R[ 8 SKIMMINGS

COPPER DUST
Etc. Ete.

Sellers of above are specially requested to
communicate with

L. Le PERSONNE & CO.

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

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

MINERAL and METAL BROKERS.

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

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

Machinery, Tools, Steel for Miners’ Drills.

RAILS, s Y
IRON & gTEEL RODS, PLATEE
sorrs axp nots. WIRE. NAILS.
Galvanised Sheets and Hoops, Tin Plates, Zinc
Sheets and Discs, Spelter, White Lead.

WINDOW AND PLATE GLASS.

8ole Agents for the Sale of STEEL JOISTS, RAILS,
BILLETS from the Micheville Steel Works Co.
CAST IRON PIPES and CASTINGS from the
Aubrives and Villerupt Metallurgic Co.

le Agents f from Messrs. AUGUSTE

sot.?)e g:l% of or FIRE ARMS FRANCOTTE & CO.

Established 1810,  Contractors to the British
and other Governments.

Patenteesand Manufacturers of the “Martini-Francotte”
Detachable Rifie Action, titted with * Francotte
‘* Indicators,” showing when the rifle is ready for
firing and also when a loaded cartridge is in the
chamber. Thisaction can be easily removed withom$
the aid of a tool, giving greater facility to clean the
barrel, etc. than in the ordinary Martini-Henry rifies

'

LICENSES TO PROSPECT

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

The Canada Company

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

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

OLDEST EXPERTS IN
Molybdenite,
Scheelite,
Wolframite,
Chrome Opre,

Tale Nickel Ore,

> v Cobalt Ore,
Mica, >,

2 Cerium, and

Barytes, \ %
. all Ores
Graphite, d
Blende, Q a;n 1
Corundum, 24 nerals
Fluorspar, d‘o
Feldspar. 2 4¢ -

bl %
LARCEST BUYERS. BEST FICURES.\ ¥ ¢
ALLOWANCES ON SHIPMENTS. “4‘, 00

CORRESPONDENCE SOLICITED. . .

CasLEs—Blackwell, Liverpool, ABC Code
ESTABLISHED 1869.

NICKEL ...

BEST QUALITY FOR ANODES
GERMAN SILVER AND NICKEL STEEL.

The CANADIAN COPPER G0,

12 Wade Building

CLEVELAND, OHIO, U.S.A.

Cable Address : “ CUNICKLE.”

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

BAKER & CO.

PLATINUM
REFINERS.

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

000000

NEWARK, NJ.

New York Office : 121 LIBERTY STREET.

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

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.

99 JOHN ST., NEW YORK.

Sample and_Kssay

Ores and Metals.

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

MINES EXAMINED AND SAMPLED.
ALS8O ANALYZE EVERYTHING.

OrRrFoRD CoPPER Co.

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

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

Copper and Nickel 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.

Speclalty made of Sllver—bearlnf Ores and Mattes—
Cogper Ingots, Wire Bars and Cakes—Ferro-Nickel
and Ferro-Nickel Oxldes for use in preparing Nickel
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.

BALBACH
Smelting and Refining
COMPANY

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

NEWARK, NEW JERSEY.

Smelters and Refiners of Gold, 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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LEADS

Specially designed

winzes.

DOUBLE 35X 5 HOISTING ENGINE

Fer Steam or Compressed Air. follows :—
B. C. GOLD FIELDS, Rossland, B.C.
BLACK_ DIAMOND MINE Ainsworth B.C.

oo d, B.C.
NING & SMELTING CO., Rossland, 13.C.
CENTRE STAR MINING & SMELTING CO., Rossland B.C.
ATHABASCA GOLD MINING CO., Nelson, B.C. B
DUNCAN MINES, + B.C.
GREEN MOUNTAIN CONSOLIDATED VIINING CO., Rossland, B.C.
IRONSIDES MINING CO., Greenwood, B.C.
KING SOLOMON MINE, Greenwood. B.C.

%%%%WWM?‘%%J

RUTH MINES, Nelson, B.C.

McLEAN BROS., Brooklyn, B.C.
This type of Engine is carried in stock, for immediate shipment, at Rossland

Eastern customers promptly supplied from the Factory.
The Jenckes Machine Go
Cataloguos [ |
27 LANSDOWNE ST.
Prices.

SHERBROOKE, QUE.

surface hoisting and for under-
ground work in stopes and
Some of the Western
Mines now using them are as

D AACTRAGT G D IR A VT I T UID TI D HIA VAT DAY

THIS TYPE

for light

Warehouse

m%%%%%w@m

)
%
%

Branch Offices
in the
Principal
Citles.

M. BEATTY & SONS,

Welland, Ontario.

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

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

WIRE ROPE AT MARKET PRICES.

AGENTS :

E. LEONARD & SONS

MONTREAL, QUE. 8T. JOHN, N,.B,

‘B GREENING WIRE CO0.

. (LIMITED)
. WIRE MANUFACTURERS
( & METAL PERFORATORS

:0 HAMILTON

w
®
)
® "
0.0_.0 &MONTREALH

@
o
o
®
-l

®
o
®
|
O

| % N1 W

] BT |

Wire Screens

FOR EVERY CLASS

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

MINERS’ REQUIREMENTS,

a N

pKﬂ ULIC

O %1 ,qulCED/

~=— STOCK SIZES ALWAYS ON HAND.

Drawings and Estimates Promptly Furnished.

THE NORTHEY CO. Ltd., Toronto, Ont.
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The lron Industry.

The condition of the iron industry at present is nothing short of
extraordinary. In all the leading iron and steel producing countries of
the world, furnaces are being taxed to their utmost capacity, old ones are
being blown in, and new ones built, yet with production going on atan
unprecedented rate, there is a positive dearth of pig iron, stecl billets
and raw material generally. In the United States, now the largest
producer of iron, the trade papers are filled with accounts of the
scramble machinery makers are engaged in for iron and stecl. For
instance, the Philadelphia market, under date of sth September, is thus
described :

« kfforts to place orders for October and November deliveries were
met with a demand for $3 to $5 advance on billets, and about the same
on plates and shapes, and even then the mills, after taking a few orders
for the last-mentioned articles, had to stop, as they were soon filled to
their extreme capacity. Buyers are here in person from nearly every
point of the compass, and take whatever they can lay their hands on
for shipment, especially to the west and north-west, etc.”

In Pittsburg we are told :—

“It is admitted by everybody, both buyer and seller, that prices
are entirely too high, but with the exorbitent demand for material there
does ot seem to be any way from keeping them from advancing, It
is a sellers’ market, and has been for months, and with a shortage in
supply in nearly everything, it is a question of getting the material, and
not one of price.”

At the Alabama furnaces “ prices were advanced without lessening
the demand, and the sales were liberal and very well distributed among
the buyers all over the country.” ‘lhe English engineering trade was
never so good, and large orders for locomotives wanted by tue Midland
Railway Company for immediate delivery have had to be filled in the
United States, because Eeglish makers could not furnish them uniil
months after they were wanted. For a wonder, strikes and labor
troubles in England are at the moment almost unknown. The shyp.
builders of the Clyde, the Tyne and the Tees, have orders on hand to
employ the full capacity of their works for at least six months. Such
immense concerns as the Armstrong Whitworth Company at Elswick,
employing 23,000 men, are running night and day. In Germany, a
similar state of things prevails. Pig iron is being imported from Eng-
land and other countries, notwithstanding the fact that for the seven
months ending July 31ist last, the output of German furnaces was
4,085,858 tons, or 11 per cent. more than for the corresponding period
of last year. Germany, in fact, is rapidly over-hauling England in the
production of pig iron, and appears likely soon to take second place

Th= inevitable result of all this activity has been a decided rise in
prices. The following figures taken from Zke fron Age, New York, of
the 14th inst., show how great the increase has been during the past

pear i — '
’ Sept. 14th,  Sept. 13th,
1898. 1899.

89
Pig Tron, Feundry No. 2, standard, perton. ... $1075  $22 23
¢ i southern ¢ (. ..., 9 50 20 00
¢ Bessemer, perton. . coevveerancocaes 10 30 23 75
¢ Charcoal, ¢ .eveierenies cieenns 11 50 23 50
Steel Billets, perton. ... veceieenevosnenenes 16 00 38 50
Wire Rods,  itir 4 eiieescreeeens 22 00 45 00
Steel Rails.  *¢  Loiiiiii ciiiiiieaans 18 00 32 00

So far, this doubling of values has not had the effect either of
lessening the demand or checking the output, though the natural
tendency to both of these results is bound sooner or later to make itself
felt.

To keep the blast furnaces going, extraordinary demands have
been made on the iron mines New deposits have been opened,
operating mines extended, and abandoned ones un-watered and re-
worked. The stock piles at the Michigan and Minnesota mines have
completely disappeared, and yet the demand for vessels to carry the ore
to the furnaces at Cleveland and other lower lake ports has been so
great as to send freights on ore up to $2 per ton-—an unheard of figure.
In the month of August alone the tremendous total of 3,000,000 tons
of iron ore was brought down the lakes.

There are vast depasits of iron ore in Canada, and it is not credit-
able that in such a period of general and unprecedented demand they
should play so small a part. Many are remote from transportation
facilities, and others are in the hands of those unable to work them.
The recent discovery of large bodies of good hematite in the Michipi-
coton district and the opening up of the Atik-okan and Mattawin
Ranges, by the Ontario and Rainy River Railway, should bring abouta
state of things resembling, on a smaller scale, the great iron mining
and shipping business on the American side, and should make the
Ontario furnaces less dependent on American ores than they now are.
A notable development of the iron industry in Canada is that recently
decided on by the Dominion Iron and Steel Co. at Sydney, C.B., where
proximity to coke supplies and the great deposits of iron ores of Bell
Island, Newfoundland, combine to give unusual facilities for the busi-
ness. Four furnaces are to be built, with a capacity of 250 to 350 tons
each per day, and contracts have been let for the ercction of a complete
modern plant, which will include a 38-inch blooming mill and ten
so-ton electric travelling cranes. The whole contract, including that
for the blast furnaces, is onc of the largest ever awarded in America,
and will amount to nearly $5,000,000. With the nine existing furnaces
in Canada and the six additional ones that are in course of construction
this country should be able to do a good deal 1owards at least supply-
ing her own requirements, and perhaps, spare a little for English and
foreign markets.

The reserves of iron ore in England and Germany are not great,
and the prospect of exhaustion of home supplies, especially in the
former country, is anything but re-assuring to ironmasters there. Even
in the United Seates, where nature has been lavish of this raw matenal,
more valuable for the upbuilding of a nation than gold, the rate of
production is so great and increasing at such a pace, that sooner or
later the supply will fail to meet the demand. In 1898 the world raised
about 70,000,000 tons of iron ore, ot which 22,000,000 tons came from_
mines in the United States, 16,000,000 tons from Germany, and
14,000,000 tons from Great Britain. The Canadian production was
insignificant, but in view of higher prices for ore and iron, of the
undoubted abundance of supplies, and of the substantial bonus offered
by Provincial and Dominion Governments—if any such additional
inducement is now required—there can be little doubt that the near
future will see a large increase in the output, both of Canadian iron
mines and blast furnaces,
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Modern Practice in Gold Mining.*

—

By JorxN HAvs HAMMOND.

Probleras in mining may be classified as those relating to —(1)
mining geology ; (2) mining enginecring ; (3) metallurgy ; (4) mechani-
cal engineering.

1. Mininggeology deals with the determination of the geological
character, with especial reference to their genesis and magnitude, of ore
deposits and co-relatively their commercial values. This is the most
important province of the mining engineer, but, unfortunately, one in
which but few are proficient.

2 Mining Engineering.—In this class are the problems relating to
the methods of the exploitation of the mine,

3. Metallurgy.—Under this catagory are included the wethods of
reduction of ores. This branch of mining engineering is rapidly be-
coming specialised. The importance of the problems presented to the
metallurgists is obvious, as they relate to the adoption of appropriate
processes upon which depend the highest percentage of extraction of
the metals from their ores with the least possible reduction charges.

" 4 Mechanical Engineering.—In this class are the problems jer-
taining to the installation of mining machinery.

‘The problem of deep mining likewise belongs to this class, and the
author would point out the salient factors of this problem. The great
importance of deep mining—i.e. of obtaining maximum depths—may
be gauged by taking the special case of deep-level mining upon the
Witwatersrand.  As is well known, this formation is unique as regards
its reliability, both in respect of the continuity of the ore-bearing for-
mation and of the payable grade of the ore. There are many miles of
reef along the Witwatersrand banked formation, but estimate here is
confined to the central, which has been more thoroughly explored than
the other sections of the Rand. The author has estimated the value of
the gold contents per lineal mile, along the direction of the outcrop of
the reef, worked down to a vertical depth of 1,000 feet, to be £9,000,-
ooo sterling  The central section embraces upwards of ten miles, to
which the above estimates apply. These figures arc obviousiy sufficient
to stimulate the ingenuity of the engineer to increase the limits of deep
mining. The factors determining the limit to which deep mining may
be carried are—(1) Depths ger se—i.e., costs of deep shafts and of
haulage ; (z) ventilation ; (3) drainage.

1. Depths per se—From an engnieering point of view mining could
be carried on at depths which considerations of an economic nature
would preclude. Wuth the existing types of hauling engines, wire
cables, etc., there is no difficulty in bauling through vertical shafts from
depths of 6,000 feet. An improvement in types of engines and appur-
tenant machinery, which is undoubtedly within the power of the
engineer, would enable this depth to be considerably increased. From
the bottom of the vertical shaft an incline shaft, or a second vertical
shaft, could be sunk to a vertical depth of, say 4,000 feet, thus giving
a total depth of 10,000 feet. Such depths increase greatly the first cost
of operations, in that they involve a corresponding increase in the size
of the plant required for short sinking, for hauling, mining material,
miners and ore, in addition to the cost of the shaft itself. The actual
extra cost per ton of ore, etc, hauled would not be excessive, and would
not greatly militate agains* profitable mining, unless the margin between
profit and loss had already been a narrow one in the shallow levels

2 Ventilation.—One of the great obstacles to deep mining is the
difficulty of securing the requisite efficiency of ventilation. This is due
to the increase of heat in the workings as depth is attained. The heat

*A paper read before the Engincering Conference,

encountered in mine workings may be due to one or a combination of
two or more of the following causes :—(1) The increasing secular heat
as the interior of the earth is approached ; (2) proximity of the mine
workings to regions of heated volcanic rocks, solfataras hot springs, etc.,
(3) chemical decomposition of certain constituents of the ores, or of the
enclosing wall rocks, confined to deposits of comparatively rare occur-
rence ; (4) animal heat and heat due to use illuminants and explosives,
all of subordinate importance. Geologists estimate as the result of deep
boreholes and other tests, that the average increment of temperature due
to internal heat of the earth is 1 degree Fahr. for about 6o feet vertical
depth. Theate of increase in different localities is by no means uni-
form, sometimes being as low as 1 degree Fahr. in upwards of 250 feet
vertical depth.  Indeed, in the same mine, the increment of tempera-
ture is not invariable, though generally it is fairly constant in some mines
—indeed, remarkably so. The isogeotherms are chiefly affected by the
proximity of regions of solfataric action or other volcanic phenomena,
and by the conductivity of the rocks in' which they lie. If 1 degree in
60 feet be accepted as the average increment of temperature, there will
be an increase of 16 degrees per 1,000 feet vertical, equivalent to 8o
degrees at a depth of a mile. Assuming the normal surface temper-
ature to be 6o degrees Fahr., this would give a temperature of 140
degrees Fahr., one by no means insuperable, but at the same time not
economical. To counteract the effects of this undue temperature,
artificial ventilation is requisite.  Under very favorable conditions the
cost of the necessary artificial ventilation in metal mines, especially
where inflammable and noxious gases are of rare accurrence, would not
preclude mining to depths of 10,000 feet. Nevertheless, high temper-
atures, even when not intolerable, entail extra expense, due to the fact
that the miners are thereby more or less incapacitated. Under these con-
ditions short shifts are adopted, and not only artificial ventilation, but
also the frequent use of iced drinks, cold baths, etc., are necessary.

*  (3) Drainage.—The is one of the least determinable factors. The
water pumped from mines is sometimes almost exclusively limited, even
in workings of considerable depths, to the upper levels of the mines.
On the contrary, however, there is sometimes a progressive increase in
the water as depth is attained. The increase is by no means constant,
and generally varies considerably from level to level, depending upon
the character of the ground drained by underground developments,
Where there is an abnormal influx in depth, the expense of pumping
becomes a menace to profitable mining operations, though under nor-
mal conditions this increased cost may not prove an insuperable factor.

The extra cost of deep mining as has been indicated, is chiefly duc
to longer haulage, etc., to increased cost of drainage and of ventilation.
In the working costs of shallow mines, or of thase of moderate depths,
these items are small compared with the total cost, in which are included
general expenses, cost of development, stoping, metallurgical treatment,
etc. ‘Therefore the additional cost of mining in depth entailed by these
factors could be considerably increased before reaching a sum which
would make deeper mining unprofitable. The factors, then, which
determine the limit of deep mining, and by deep mining depths of
4,000 feet and upwards are referred to are—(1) The discontinuance,
or, what is tantamount, the impoverishment of the ore deposit. This,
irrespective of other considerations, is the cause of cessation of deep
mining operations in the majority of cases ; (2) the excessive costs of
first plant, of ventilation and drainage under unfavorable condition:.
This applies especially to the exploitations of ore deposits, where the
margin between profit and loss is close: (3) difficulties of a purely
engineering nature,

From the foregoing considerations it will be seen that the difficu -
ties included in this category will not be insuperable until long after the
question of decp mining has become one of academic interest alone.
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Mine Accounts.

A METHOD OF COST ACCOUNTING, WITH SPECIAL REFERENCE TO MINES,

*By MR, JouN E. HarnMAN, S.B., Ma.E., Montreal.

Definstion.—1In this paper the term “ Mine Accounts” will be in-
terpreted in the restricted sense of applying only to those accounts with
which the mine manager is directly concerned, and not as applying to
or dealing with the books and accounts which it is more particularly
the province of the head office to keep.

The ultimate work to be done about a mine is the getiing of
mineral, to effect which is the object of all the organization both of men
and materials, Therefore, any system of cost accounts which may be
adopted at the mine should show accurately the various items of ex-
penditure which enter into the cost of the production of one unit,
whether that unit is an ounce of gold, a pound of base bullion or matte,
or a ton of shipping ore. Furthermore, it should enable the manager
to know zkat work is going on, where it is going on, what such work is
costing, whether more or less than yesterday, last week, last month or
last year, and whether the work is doing at a profit or at a loss, and
should enable him to answer these questions at any time by spending
a few moments with the cost books.

Desirability.—While to the average shareholder in a mining com-
pany the main point of interest is the dividend earned upon the
investment, (which is rcally the difference between the total cost, and
total value of production) nevertheless, to the man who is superin-
tending that production, the different items which enter into that total
cost are of the first importance, and it goes without saying, that no mine
is too small or too insignificant to keep such books, and few are so
small that it is not a direct economy to have an employee whose first
duty it is to write up these books daily. In accordance with the
limitation of the term as given in the paragrapb above, the matters of
share registers, dividend and call ledgers, and generally, the accounts
kept by the head office, will not be referred to in this paper, and only
those books and accounts which it is necessary to keep from the stand-
point of costs will be dealt with. The only merit claimed for the
method which follows is that the manager of a mine or smelting plant
will be enabled by its use to know each day what each and every man
on the time sheet has done and is doing, the relative value of the
different men, what advance each heading or winning is making and at
what cost, and to detect leaks and wastage and take steps to remedy
them, to note where additional saving is possible and additioal ex-
pense is inevitable and must be provided for in estimates, and in this
way to be able to employ the rest of his day in personal supervision of
the business of the company to very much better advantage than is
otherwise possible.

The paper is offered only as a skeleton, to be expanded or simpli-
fied to meet each case, and as a suggestion for the skilled accountants
often employed.

Primarily, the accounts at a mine are very simple, being but a form
of single entry bookkeeping.

Debit Accounts—The debit items are few, being in the form of
proceeds from drafts, remittances from the head office, and credits from
sales of ore or bullion, and in some cases the minor items of rents
received, supplies sold and interest earned locally. Money, afterwards
10 be expended for labor and supplies, is received by concerns not yet
on a self-sustaining basis, usually in the form of a remittance from head
office direct, or as a credit in the local bank.

Credit Accounts.—The credit items are more numerous and will
ary with the size and importance of the mine, but the chief item is

*Paper read before the Nelson Meeting of the Canadian Mining Institute, Scptember,
.

always Zalor, followed by Supplies and Lxpense, and these three main
headings may be subdivided by the manager to such limits and in such
form as the needs of the case or his personal idiosyncracies may suggest.

For the outside business done by a mining company a simple cash
account suffices. A daily cash book itemized in a suitable form will
enable the cash items to be posted directly to the various accounts in
the ledger without the intervention of a journal, which is rarely needed
and takes some time to write up. It is not necessary here to describe
the forms and manner of keeping this account, as any text-book on book-
keeping will give ample information for the simple work to be done.

For the sake of making this paper more symmetrical, however, I
insert the following forms from actual experience: Form 1 illustrates a
simple form of cash book, and form 2 shows a voucher which it has
been my practice to use

As will be seen, this form is filled out according to the different
items in any account or tradesman’s bill which is sent in, and the dis-
tribution of the various items to the different ledger headings is marked
on the back of the folded sheet. It has been found to be as easy to
post from these slips as from a journal, and to involve less clericai
labor.

From the Cash Account thus kept it is a simple matter to draw up
a “Monthly Statement” for transmission to the head office, which will
show the condition of the cash at the minc office.

Labor.—The largest and most important item of costs is labor, and
the various methods of engaging men and keeping their time is one of
the matters to which reference is frequently made in the occasional
publications which appear on the subject matter of this paper.

According to the size of the mine and the number of its em-
ployees it is customary either to have regular timekeepers or have the
time kept by the different foremen or shift bosses employed. The
latter method is much to be preferred, inasmuch as the foremen are
more constantly with the men (or should be), know them more inti-
mately than the timekeeper, and the time kept by them should, there-
fore, be more correct.

The value of the labor items in cost accounts depends upon their
being correctly charged ; no man’s labor should be lumped, he has been
doing sometZung, and that something has cost his wages, which must be
charged to the proper account.

Each of you who has had personal experience in handling men
knows that there is always a certain number of roustabouts who may to-
day be employed on surface work and to-morrow on underground
work :—John Smith, for example, may be helping to lay a surface track
until ro.30 a.m., when he is suddenly taken off to help to do the sanie
work underground, or to help on the sorting floor, or, if he is a good
hammersman or drill runner, to work out the shift of some miner who
has been taken ill or has been injured  The subdivision of such men’s
time should be by the hour, and with a capable foreman such man’s
time can be divided accurately enough to turn in such subdivision to
to the office each night or at the end of every shift.

The necessity for such subdivision and for arriving at correct
labor costs for many different departments and working places led me
in my own practice, about ten years ago, to use what I have called a
“ Detail Labor Book,” one form of which is shown in Form 3. The
data from which this book is written up can be obtained in various
ways, but I have preferred to obtain it directly from the foremen’s time-
book by requiring each of the foremen to turn his timebook into the
office when he comes off duty, that is at the end of his shift. The
clerk’s instructions are to enter the time from the foremen’s timebook
as soon as it is received, so that each foreman may again get his time-
book when he goes on duty at the beginning of his next shift. Other
good and various ways may be devised by the manager to suit his own
convenience and ideas.
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The form given (Form 3) shows that the left hand column desig-
nates the place where the man or men were employed, wiich is also the
heading of a particular page in the cost minute book hereafte. refrred
to. ‘The second column gives the names of the workmen employed.
Where many men are employed their respective numbers instead of
names may be used to lessen the clerical labor involved. In this
column a fraction after the name or number of a man means that that
portion of the whole shift was worked by this man in this particular
place : search helow will show the remaining fraction if the man worked
his full shift, and reference to the forcmen’s timebook will confirm the
record of a full or fractional shift. ‘T'he third column shows the amount
of the wages of all the names or numbers on that line, and the fourth
column gives the total of the labor or wages for that day in each place
worked, and this amount is the amount which is posted directly to the
page in the “Cost Minute” book, which is headed by the name of the
place worked. This “Cost Minute” book will be explained later. Atthe
end of any day the total at the foot of the fifth column gives the total
sum expended for labor during the month to the end of that particular
day, the sum total of the preceding days being carried forward in red
ink to the top of each succeeding page.

At the end of the pay period, whether weekly, fortnightly or
mo:;thl)‘, the total of this column shows the total amount of the pay
roll, and :hould agree exactly with the total of the foremen’s timebook,
The fractions arising from the subdivision of time must be carried out
decimally, or there may be a possible disagreement of a few cents in
the money total.

The foremen’s books are also copied into one large book in the
office, which is the original voucher for the pay sheet; in this large
time book the names ot the men may be classified according to the
department in which they work.

Where a mill, or céncentmting works, is an adjunct to the mine,
the same method should be used, and in fact in all departments whether
surface or underground.

In my personal experience this record of detailed labor has been
found most useful and well worth the time required from the account-
ant.

In regard to the matter of pay rolls or pay sheets, they are perhaps
necessary where a company store is kept and where the workmen are
supplied with goods furnished them by the company, in which case 1
need not enlarge upon the form, as it is well known to all of you. It must
show the total time of each man with the rate per day, and total amount
due said wan, together with all the items with which he has been
debited such as fines, goods supplied, advances made, rentals due, &c.,
&ec., the total of which, deducted from the total amount due, shows in
the flnal column the net amount required to be paid him in a cash
envelope or by cheque. In my own experience 1 have avoided these
pay sheets as being cumbersome and usuvally presenting a soiled and
tattered appearance by the time the last name is signed and they are
ready for filing away. As an alternative I submit the form of a due
bill, Form 4, which I have used with great satisfaction. This due bill
is drawn from a stub book after the manner of a bank cheque, full
particulars being entered upon the stub as they are entered upon the
due bill. ‘This due bill is given to the employee some hours before the
pay is ready, and the employee has a chance to compare it with his own
record of his time, and debits and credits, and to see the foreman (or
the clerk) if any of such matters are incorrect, for rectification, He
signs this due bill upon the back, and at the hour of pay he hands itin
through the wicket and receives in return an envelope {Form 4A) con-
taining his cheque or the amount of his wages ; upon which envelope
is printed, as upon the due bill, his time, total wages, deductions and
net wages. [rom these due bills or from the stubs of the same, the
accounts can be rendered just as satisfactorly as from the time sheet,

and the only objection that has cver been made to this system is the
entanglement which sometimes arises when an employee loses his due
bill.

The above method provides a satisfactory system of recording
labor costs, embracing the three necessary factors of (1) keeping full
time by the time books, (2) aggregating and dividing that time so that
carrect proportions can be properly charged to the respective accounts
by means of the detail labor book, and (3) paying the individual for
that labor, by segregating each man’s debits and credits on a due bill
or pay roll sheet.

Supplies—Next to Labour in importance comes Supplies, under
which heading material of every sost which is used in the operation of
the property should be included.

T'o keep a correct account of the receipt and re-distribution of
supplies it is advisable and almost necessary to have a building or
general storehouse where everything purchascd must be received and
receipted for, and from which all deliveries for consumption must be
made. Articles in bulk such as pit timber, lumber boards and fuel can
not, of course, go into the storehouse, but their receipt and delivery
should be noted in the books kept in the storehouse by the store-
keeper.

Timbermen and carpenters should turn in an account of material
used every 24 hours. '

Every supply when it comes in should be debited to a *“ General
Stores” account, and a receipt for it given by the store-keeper, if
required ; everything going out from the storehouse is credited to
“General Stores” account, and charged against the particular account
or ¢-st heading by which it is used, or requisitioned. Nothing of any
kind is too small to permit it to be taken from the storehouse without
charging it against some particular account.

Tu the best practice nothing can be obtained from the store-keeper
without a requisition (Form 3); these requisition forms are supplied
from the office in the convenient form of a pad to the different foremen
or heads of departments. The store-keeper keeps these requisitions
when presented and turns them into the office daily, having previously
entered upon his “ Stores 1lelivery Book ” the name and amount of the
supply issued and the account to which it is charged.

The store keeper may keep a “Stores Received ” and ¢ Stores
Delivered ” book, or he may make a daily report, on slips, to the office.
In the latter case the account of stores received and delivered is kept
in the mine office, and is perhaps to be preferred.

It is not necessary that the store-keeper should know the price at
which supplies are bought or charged, his duty is concerned only with
amounts received and again delivered, but a general stores book should
be kept in the office, in which should be entered not only the fnvoice
cost price of all goods received, but also all freight and transportation
charges upon them, together with the amounts paid for handling and
distribution of the same, and also the pro rafa cost of the store-keepers
wages, &c. The total of these items determines the actual cost price of
each articie, which is the figure at which each article should be charged
agains* the various accounts in the cost minute book. There should
be no additions for profit, as the results would be misleading. Con-
tractors may be charged an increased price for their suuplies if the
manager choses, but such an increase does not in the long run lead to
any benefit or cheaper results. Company stores kept for supplying
the workman with food, clothing, ctc., are of course entirely separate
from these supply accounts.

It is usually necessary to keep the storehouse open only at specified
times during the day, say from 6 to 8 a.m., 12 to 2, and 6 to 7 p.m.

To prevent waste or petty pilferings it is advisable to take
periodical stock takings, and to facilitate this the following form of a
general ticket to be kept on the bin or rack in the store-room, or on
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file in the store-room office is often used (Form 6). This ticket must
L checked or audited every week by the clerk in the office from the
stores account book. It is unnecessary to say that these stores should
embrace every kind of article or material used about the works.

Expense.—The third factor in costs I have called * Expense,” and
uander this heading may be aggregated a lot of petty items which are
usually charged to a ** General Expense” account, but which have a
cettain, though varying, ratio to the output or amount of work done.

Expense includes—Postage, telegrams and cables, subsistence and
transportation of Manager (or one of the staff) when on company
business, stationery, umpire assays, advertising, express and mint
charges on bullion, insurance, taxes and legal expense at the mine, &c.,
&e.

‘These items are often considered to be head office matters, but to
take, for an example, the case of a disputed value of an ore shipment,
the cost of letters, telegrams, umpire assays and (possibly) travelling
expenses of the assayer, should be charged against that particular ship-
ment or lot of ore.  Likewise expense incurred in hurrying a delayed
hoist or compressor should be charged against that particular machine.
T am not going to urge this point, as the whole object of this paper is
to suggest, provoke discussion, and arouse interest in a subject which is
altogether too much neglected by Canadian mines and managers. But
those of you who will attempt this subdivision of an account usually
lumped, will, I am sure, never abandon it.

Having obtained, by the methods above indicated, an accurate
account of what labor has been employed, what amount of supplies has
been used, and what expense has been incurred, in any one day, and
where it has been so employed, used, or incurred, it is a comparatively
simple matter to collect the various items under such accounts or head-
ings as will give you the cost desired.

For this purpose I have made use of two books, one of which has
been referred to above as the “ Cost Minute” book, the other is a cost
ledger.

Cost Minute Book.—The Cost Minute book (as its name implies)
1s simply a book in which is entered daily, minutes of all the work
done that day ; the labor items coming from the detail labor book, the
supply items from the requisitions sent to the store-keeper and by him
returned to the office, the expense items from the regular office books.

This hook may be arranged as the taste of the accountant wishes ;
I give as a sample, some pages from the actual working of a company
operating a free milling gold mine.

It will be noticed that each day of the month has a separate line.
The first column on the left contains the date, and there follow
numerous columns headed by the names of the different supplies used
 the place or department indicated by the heading entered at the top
of the page.

In mine work there is a column each for ¢ Dynamite,” * Fuse” and
“Caps,” *“Electric Fuses,” “Sharps,” “Drill Parts,” “Short Steel,”

“Shovels,” “ Pick Handles,” *“ Hammer Handles,” “ Candles,” &ec., &¢

In surface accounts, such as Power or the Engine Room, these
columns are headed with the names of the supplies used, such as
“Cylinder Oil,” “Black Oil,” “Cotton Waste,” *Tallow,” “Hemp
Packing,” ¢ Rubber Packing,” &c., &c.

After these columns for supplies there will be noticed the one
headed “ Labor” which is ruled as for dollars and cents, and it is to
this column that the amount obtained by classification in the derail
labor book is posted

In mining work, as in sinking or driving, there are two more
columns following the labor column in which are noted the total num-
ber of tons hoisted that day from that particular heading. The first
column is headed *“Waste” and includes all rock which is not sent to
the mill or ore bins for further treatment ; the second column is headed

“Qre” and requires no explanation T have sometimes added another
column to represent the amount of waste or seconds picked from ore
when it has been necessaty to resort to hand picking.

‘Lhe figures of these respective columns are obtained from tally
boards kept by the lander at the mouth of the shaft, and checked by
duplicate tally boards kept at the various station plats underground by
the trammers, or by tally boards, near or at the working faces, or mill
passes of the various stopes, The figures from the surface and under-
ground tally boards must correspond. The underground tally is taken
off and brought to surface by the head trammer or by the foreman at
the end of each shift, The surface tally board is noted by the lander
or by any office employee designated for that purpose.

It will readily be seen that from this book, in the space of a few
minutes, can be ascertained the amount of any one supply or article
which has been issued for any number of days in the month, the total
amount of labor which has been expended in any one heading for those
days, and also what has been the production in tons, of both waste and
ore, for such period.

At the foot of each column there is put in, in red ink, the actual
cost price of each of the supplies used as obtained from the general
stores book ; and at the end of the month the amounts and prices are
multiplied to give the cost in dollars and cents, which is put in the
space reserved for it. ‘The total of these amounts is the total cost of
supplies for this particular account or heading for the month ; the total
of the labor column is the total labor cost of that account ; the addition
of whatever expense account is chargeable gives you the total cost of
your piece of work, which can be reduced to cost per unit {fuot, fathom
or ton) by simple division by the number of feet driven or tons broken.

To make this cost acfual and accurate there remains a sum to be
added for management, and for power (if air drills are used). Thereis
also the cost of pumping and hoisting to be divided pro rafa, though
these accounts should also be kept by themselves.

It is on these points that there is the largest room for personal
equation and for differences of opinion, and also where the various
publications on the subject maintain a discreet silence,

As T have said before, this paper is merely a suggestion, hence I
feel free to describe how I have attempted these difficulties in my own
practice.

In the first place the wages of the shift bosses or foremen under-
ground are apportioned to the respective places of work in proportion
to the number of men at work in each heading or stope: e g. if there
are 22 men in No. 6 Stope, 18 in No. 7, 12 in No. 9; 4 men in No. 4
level West, 4 in No. 4 level East, 4 in No. 5§ West, 4 in No. 5 East,
6 in Winze K, and g in the main shaft, there are 83 men in the various
workings, if the foreman’s wages equal $225.00 per month, there will be
22.83 of $225.00 to charge to No. 6 Stope, 18.83 to No. 7, 12.83 to
No. 9 and so on.

The same plan is followed as regards management expenses, the
sum ioial of the salaries paid the manager, accountant, assayer, and
all the office staff is divided pro rafa, according to the number of
accounts amongst which they can be properly charged, and thls sum is
added to the cost of labor, supplies and expenses.

Another plan is (1) to determine the total number of hours (or
shifts) wortked on the property according to the detailed labor book,
and (2) to determine total salaries paid, from the manager to the fore-
man or shift boss ; and then to divide (2) by (1) giving a factor ar
constant per shift (or per hour) which is multiplied by the hours (or
shifts) worked in each account, both surface and underground. The
sum attained by this ;nullip]icalion approximates very closely the cost
of superintendance for each particular account,

It is not denied that this is an arbitrary method and that the
management may have spent much more time upon one department
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than upon another, but it is as good a subdivision as any other and is
independent of any personal equation ; and as the item is, or always
should be, an exceedingly small one, it does not effect materially the
accuracy of the ultimate cost. '

In the case of air drills and the amount to be charged for them,
I have been in the habit of keeping a “ Power” account; to this
account is charged all fuel, water, oil and other supplies used, and all
repairs to boilers or machinery plant, and all Jabor of firemen and
engine-dnivers (excepting in certain cases the man at the hoisting engine
and mill engine). The total of the Power account is then subdivided
into “ Hoisting,” “Pumping,” “Compressed Air,” * Lighting,” and
other accounts where power is used such as * Repair Shop,” * Sampling
Mill, &c, &c.  This subdivision should be in the ratio of the power
used by the different accounts, and to get at this approximately 1t is
well to have each engine indicated properly, and to use recording
gauges, revolution counters and such other devices as will make the
measurement of the power more accurate.

For large engines running continuously, like mill engines, revolu-
tion counters are not necessary, but for large air compressors operating
under variable loads 1 have found a counter of the greatest service in
waking up the power consumed by the machine. In the case of hoist-
ing engines the number of buckets, skips, or cages hoisted furnishes the
necessary factor for determining a proportion. For pumps or pump-
ing engines a card near by, upon which is noted time of starting and
stopping, and the number of strokes made, gives the required informa-
tion.

The data from these revolution counters, cards, etc., is of course
sent daily to the office.

In this subdivision of the Power Account much will depend upon
aggregation of the plant in one spot, or upon having it scattered over
the property ; whether all the boilers are in one house and make steam
for the whole plant, or whether there are separate boiler plants for the
hoist, the mill and the air compressor; the method of keeping this
account and its subdivisions must, therefore, be arrived at by the
manager himself. If this account is accurately kept it is a source of
great gratification (and of many surprises) to the manager to know just
what it is costing him for power to pump the mine water, to hoist a ton
of rock or to mill a ton of quartz, and in my own experience has
made economies (previously unsuspected) possible and profitable.

I have been particularly struck in one or two cases which have
come under my notice recently in Eritish Columbia, with the laxity
with which blacksmith shop accounts are kept. 1 give herewith a page
from a company keeping a smithy account in a very good fashion.

All fuel sent to the shop is weighed and charged toit; all iron,
steel and other material is requisitioned for to the storehouse; after
shaping and working it is credited to the shop when sent out and
debited to the account for which it is used. In addition to this, the
smith is obliged to keep tally of every pick that is sharpened, of every
hand drill sharpened, or every air drill sharpened, and the nippers or
steel men are obliged to keep tally of all the sharpened steel and picks
delivered into the mine. Wherever possible the steel is rounded up and
weighed, once a month in the east usually, but in some western mines
it is frequently impossible to do this more than once or twice a year.
From the total cost of the blacksmith shop for labor and supplies, is
determined the actual cost of each pick sharpened or steeled, for each
hand drill sharpened, and so on ; furthermore, a special account is kept
in the smithy of the time and material used in repairs to old work, and
material for new work. In this way a smithy account is not entered
directly into the cost sheet, but is closed by being charged in the right
proportions to the different cost headings underground and on the
surface. I may say here that in my own practice I have fourd the

‘med.

blacksmith shop one of the first places in which a saving can be
cffected.

The surface accounts are simple ; in case the ore is trammed from
the mouth of the shaft or tunnel to ore bins or direct to the mill, such
tramming charge is figured on the basis of total number of tons tram.
In the case of a free milling proposition, this tramming charge
is considered as part of the milling expeuse, and not as part of the
mining cost; in the case of shipping ure it may be reckoned as part
of the mining cost. Similarly, all men on the surface employed in
keeping the yard straight or in good shape are charged under any con,
venient heading that the manager may desire, say, “surface work,” and
the final closing in of this account depends to a great extent upon what
these men have been doing during the period involved.

A carpenter shop account in large mines is as necessary as the
blacksmith shop account, and should be closed in a similar fashion—
that is, directly to the various cost headings in the mine or under-
ground, for which the work may have been done; or, directly to the
buildings on the surface, at which supplies and labor may have been
used.

Cost Ledger.—At the end of each month the various pages or
accounts in the  ast Minute book are closed as indicated above on
page , the cost . - unit being noted in red ink on the page. These
accounts are then closed or pocted into the Cost Ledger, which is
simply an ordinary ledger, in which the items on the debit side of each
account are the totals for labor, supplies, expense and superintendence
as obtained from the minute beok, and the credit items are the number
of feet sunk, raised, driven, etc., and the number of tons won.

In my own practice I have endeavored to have the credit side also
show, in dollars and cents, the value of the ore won and credited to the
account, a matter which is comparatively simple in the case of shipping
ore, if correct sampling and assaying is done, and in the case of
milling ore, equally simple, if a sufficient provision of ore bins has been
made to enable lots from different headings to be kept separate.

From this ledger it is easy at any time to make out a very com-
plete and satisfactory cost sheet for any number of weeks, months or
years.

From the books in which are kept the account of stores received
and delivered, one can check the “stock-takings” which should be
made periodically

As regards cost books for smelting or milling accounts, they
should be arranged on identical principlcs, the labor, supply and ex-
pense items being classified to the different accounts, and power being
subdivided as necessary.

The furnace or mill is debited with all ore received, and credited
with bullion produced. The assay value of the slag or tailings must
be taken account of, if they are saved (or banked) for further treat-
ment, as must of course all concentrates, speiss or other intermediate
products which are not thrown over the dump.

In the case of a mine having its own furnace or mill, care must be
taken that the unit used in the mine is the same as that in the re-
duction works, a ton of 2,000 lbs. in one place must be of the same
number of pounds in all other places.

Checking with Home Office Accounts.—While this system of ac-
counts is one which is most desirable for the manager of a mine, it is
not usually intelligent to the shareholder, nor, I might say, to the
Directors, and therefore, to obviate the trouble and expense of keeping
two sets of books it is desirable to be able to close these various cost
accounts into the accounts usually kept by the home office: the
average manager will find little difficulty in doing this. In this con-
nection I desire to bring to your notice the admirable analysis of costs
to be found in the reports of some of the South African mining com-
panies, notably, the Crown Reef, Henry Nourse, Simmer & Jack, and
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Robinsén Companies, whose annual reports will be found well worth
perusal by those of you to whom the subject of this paper may
«pecially appeal.

‘The main divisions into which the head office accounts are divided
are Lxpenditure and Revenue, of which we need only concern ourselves
with the former, .

At the outset, we are met with the question of “Capital” account,
which usually occupies (especially with English companies) a very
prominent position on the balance sheet; this, however, is not in the
province of the manager, but of head office, and nothing need be said
about it further than that the capital of a mine decreases each day that
it is worked, since each day it contains less and less of the mincral for
which it is wrought, and hence, cach day its actual value is diminished.

All expenditure properly comes under one of the following headings, -

viz: Construction, Maintenance, and Operation ; in some of the Lake
Superior mines, construction is charged to operating expense, and the
Alaska Treadwell Company (whose accounts are models) charge both
construction and maintenance directly to operating, .., ail expenses are
charged directly against the unit of one ‘on produced, which is un-
questionably the soundest way. The number of expense accounts to be
kept is a matter that must vary with the character of the mine, and the
requirements of the directors.

In the case of milling ores, the South African companies referred
to, have the following classification.

MINE COSTS,

(1) Stoping,
(2) Tramming,
(3) Hoisting,
(4) Pumping,
(5) Development,
(6) Timbering,
(7) Tracklaying.

SURFACE COSTS.

(1) Tramming,

(2) Crushirg,

(3) Sosting.

MILL COSTS.

(x) Miiling,

(2) Power, .

(3) Concentration,

(4) Cyaniding,
with general charges, amongst which are put stationery, rents, hospital
fecs, directors’ and audit fees, sundry expenditures, ~.dditions to plant,
machinery and buildings, and road or surface improvements.

For general use I would suggest the following list, which can be

added to or modified according to wants and conditions:

(1.) Prospecting or Exploration—which should include all expense
incurred in surface prospecting, exploration by means of diamond
drills, or men sent out to test new or undeveloped claims,

(2.) Construction.—This account covers the first cost of all roads,
tramways, buildings, foundations, machinery, ditches, pipe-lines, &c.,
&ec., necessary to put the property on a producing basis. Each road,
building or machine should have its own account, to be closed in to
construction account at proper intervals. In building itemize grading,
dry wall, mortar wall, lumber, plank, boards, hardware, glass, paint,
etc.; and in Plant, the excavation, concrete or rock foundation,
invoice cost of machine, freight and duty on same, with all attachments
of piping, belting, etc., ete. The labor and supplies used in construc-
tivn are obtained as previously indicated.

When the work is finished and closed into construction its con-
nction with this account ceases, all repairs or renewals should be
dircctly charged against operation.” In many cases it is possible to
cirge off a certain amount each month, for example, in the case of a
wie rope which previous experience has shown you will only hoist a

certain number of tons before renewal, an amount corresponding to the
number of tons hoisted can be charged off each month.

(3.) Development—This account covers the cost of all shafts,
winzes, levels, cross-cuts and raises, and is easily made up from the
cost ledger, :

(4.) Output —Into this account is closed all stope accounts,

(5 ) Pumping,

(6.) Hoisting.

(7.) Tramming. These accounts are easily gotten from the cost
ledger.

(8.) Timbering is an account which need not be kept separate
unless the width of ovc body, softness of walls and other conditions
make the account a large and important one  In ordinary mines the
timbering necessary is charged directly to the stope account, or, (in
development) to the shaft, level or heading requiring it ; its cost price
is the first cost, plus the cutting and preparation, plus the labor of
putting it in place, etc., etc.

(9.) Transport may be a separate account under the head of Sur-
face Expense as will also be —

(10.) Sorting, and

(11.) Crushing, in the case of mines selling their product or send-
ing it to public sampling works. The labor involved in making stock
piles of ore, for which a higher than a market price is sought, may be
charged to separate account or included in 9. Transport should also
include whatever labor is expended in loading ore wagons or cars.

(r2.) Milling, in the case of gold ores or concentrating proposi-
tions, is but a copy of the cost account.

If, as is customary with English companies, there is a Salaries, or
office account, it presents no difficulty.

There remain two other points to which I desire to call attention
before closing, the first of these is what I might call ¢ Management
Cost per Ton” in which all salaries paid both at the Mine office and at
Home office, including directors, auditors, and consulting engineer’s
fees and percentages, are divided by the unit of product. Such a cost
item is most instructive to shareholders, but rarely desired by boards
of directors.

The other point is a “Shift” record, in which one arrives at the
production per single shift, or per man at work. The production of
any one day, week or month is divided by the total number of single
shifts in that period, including in this shift all the office staff and non-
productive labor as well as the productive.

Finally let me draw your attention to a subject which is perhaps
not germain to this paper, but which involves a cardinal point in the
subject of Costs, and that is the ratio between Producers and Con-
sumers, as I have been in the habit of designating them for many years.

Classify as Producers only that labor which is directly producing
material from which revenue or income is derived, such as the men
stoping or developing; classify as Consumers all others who simply
handle the valuable material produced without increasing its amount,
such as nippers, trammers, and all surface men. The smaller the pro-
portion- of consumers the more profitable the mine, the larger this
proportion gets the less the profit becomes.

Machine Mining at Lethbridge, N.W.T.

By W. D. L. HARDIE.*

The Galt coal-field is situated in Alberta, Canada, about 8oo
miles west of Winnipeg, 110 miles west of Dunmore on the Canadian
Pacific Railway, and 66 miles north of the international boundary-line
(49 degrees north latitude) between the Dominion of Canada and the
United States of America. It is reached by a branch line of the

*Paper read before the Mining Institute of Scotland.
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Canadian Pacific Railway, which runs from Dunmore to Lethbridge
and is now being extended into British Columbia via Crow's Nest Pass.
There is also a narrow-gauge railroad, 200 miles long, from Great Falls
in Montana to Lethbridge in Canada,

The colliery of Lethbridge, as well as the town of Lethbridge with
a population of about 2,000, are situated in the south-eastern corner of
the Galt coalfield. The extent of this coal-field is not yet well defined,
but it is known to be of immense area and l)clo;lgs to Cretaceous or
later times; and with many breaks stretches from Coahuila in the
republic of Mexico to Athabasca in Canada.

The coal is a high-grade lignite, and by some engineers is classed
as semi-bituminouvs. It is a free-burning coal and, all its qualities
considered, is the best coal yet found in the North-West Territories for
domestic and steam uses. It does not coke.

The Galt coal-field has a general northerly dip, but is so broken by
faults running in all directions, with a throw of from & to 9 feet, that
the general dip has but little bearing on the mining operations, further
than the cost of cutting these faults.

When the Lethbridge colliery was opened, several years ago, the
coal was got through th~ “rifts opened near the bed of the Belly River
{which lies about 300 feet below the prairie), and raised to the prairie-
level over an incline plane 2,500 feet long, Some years ago, the drifts
in the out-crop above high-water mark were worked out and recourse to
sinking was the result. Four shafts were sunk on the prairie :—No. 1
shaft is worked out; No. 2 shaft was sunk on a very inferior picce of
the coal-field ; and Nos. 3 and 4 shafts were sunk into the very best
body of the coal, in the neighbourhood of Lethbridge. No. 3 shait is
now producing most of the coal sold by the Alberta Railway and Coal
Company. About 8oo tons of lump coal is raised per day, and from
150 to 200 tons ot fine coal, which is passed over different screens
making nut coal, pea-coal, and slack. The amount of fine coals from
machine-running is about 1o per cent. less than from pick-mining.

The seam at No. 3 shaft lies 350 feet below the prairie, and has an
average thickness of 52 inches of good coal. However, the section
detailed in the Appendix shows that the thickness varies. The roof is
a friable shale from 20 to 6o feet thick, and the strata above it are
gravel, blue clay, yellow, clay, and surface loam, in the order mentioned.
The bottom is an impure fire-clay, and where there is any water on it
very large pillars of coal have to be left, to prevent squeezing on
haulage-ways. The face and buttcleats of the coal are well defined,
and extend into the shale above, on the same parallels. Thz butt-
entries run east and west, and face-entries run north and south. The
main-face cleats are about g inches apart. Coal is worked on the face
in rooms 20 feet wide, and mined 4 to 434 feet deep, it makes very
large lumps. The texture of the coal is fairly strong, but it disinte-
grates when exposed long to atmospheric influences.

About 2 years ago, the management decided to change from pick-
mining to machine-mining. After some investigation as to the most
suitable machine for this seam, a plant of Sergeant coal-cutting machines
was purchased. The wnter has had 15 years’ experience with Legg,
Harrison and Sergeant coal-cutting machines, and consequently knew
precisely where to get the best machine-men to start work, and how to
put the plant into condition for production of coal In less than 6
months pick-mining was suspended altogether without reducing the
output. The mechanism of the Sergeant machine has b:en described
in several papers published in Great Britain,

As a direct means of comparison, the tonnage from entry-driving by
pick-mining was carefully observed for a period of 6 months, which
showed that the average production was z tons per running yard.
Taking this tonnage, and using the prices paid for pick-work, we obtain
the following figures of the cost per ton for driving entries by pick-
work :—

2 tons at 25, 9°15d. perton..ovee.sn, . L N 1 1 1 Mg
1 yard at 78, 7,554 Y ... ...l tecesnecaans 7S 7°55d,
’ 13s. 1°86d.

And 2 tons at 13s. 1 86d. cauals 6. 6'93d. per top of lump coal

A careful record of the amount of lump coal taken from 1,000 fect
of entry driven by machines showed that 3 tons per running yard were
produced. No yardage is paid for machine-work, The dead work is
all included in tae tonnage price. ‘The cost is theretore :—
35 8'52d,
8s. 7'92d.

125, 4°444.

And 3 tons at 125 4.44d,, equals 4s. 1°48d. per ton of lump coal,
In the above estimate, only entry-work is compared, to show what the
resalt would be if machines were used for entry-driving alone.

In pick-work, there were four classes of narrow work, namely,
enry-driving, cross-cut driving, room-neck driving, and room-turning,
In machine-work, there are three classes of narrow work, namely, entry-
driving, room neck driving, and room-turning. For the purpose of
comparing the cost per ton of general development, a plan has been
made showing the mode of working before the machines were intro
duced (Fig. 1, Plate IL), and another plan (Fig. 2, Plate IL) has been
made showing the mo e of working after their introduction. In both
cases, a length of 1,320 feet by a width equal to the amount of ground
developed by four parallel entries has been selected.

3 tons at 1s.  2'84d. per ton paid to machine-men and helpers.
3 tons at 2s, 10°64¢d, ¢ s loaders and shooters . a,,

Pick-work.—OLD SvstEMm (FiG. 1, PLarve IL).

"Class of work. Feet. No. Feet. Yards, Tons. Tons. s. d. £C°:}.d.
Entries ......s 1,320 X 4=3,280=1,760 x 2=3,520at 2 9'15= 486 4 o
1,760 at 7 7°55= 671 7 4
Entry cross-cuts 35 X 44=1,540= 5135 Xx t= §I13at 2 9'15= 70 17 2
513% at 5§ 1'86= 132 4 6
Room-necks... 30 x 176=520 =1,760 x 2=3,520at 3 1'l1= 544 § 7
1,760 at 5 1'86= 45312 9
Room-turnings. w176 .. at 24 8'92= 217 14 Io
4,033% 7,553 2,576 6 2

And 7,553 tons at £2,576 6s. 2d., equals 6s. 9°6d. per ton of lump coal.

MACHINE-WORK.—OLD SysTEM (Fic. 1, PraTte IL.)

Class of work. Feet. No. Fect. Yards. Tons. Tons. s. d. £ Cos\."d
Entries ....... 1,320 4=5,280=1,760x 3 =5,280at 4 1°48=1,088 11 2
Entry crossecuts 3§ X 44=1,540= §I13x 2'7=1,385at 4 1'48= 285 10 9
Rooms-necks .. 30 x 176=5,280=1,760% 2 7=4,752at 4 1'48= 979 14 o©
Room-turnings. e 176= ... . ee.oat16 504= 146 3 4

4.033 11,417

The above system had always given trouble, inasmuch as it did

not give the requisite size in entry-stumps to maintain the haulage-ways

in good condition, and it was abandoned for the system shown in
Fig. 2 (Plate IL).

MACHINR-WORK. —=New SvysTrM (Fic. 2, P. ATk IL).

Cost,

Class of work. Feet, No. Feet. Yards. Tons. Tons. s d. 4 sod
Entries . ...... 1,320 x 4=5.280=1,760 x 3 =35,280at 4 148=1,088 11 2
Entry cross-cuts 50 X 20=1,000= 3334x 2°7= 9o0at 4 148= 18511 o
Crosscut necks. 15 x 80=1,200= 400 x 2°7=1,080at 4 1°48= 222 13 2
Room-necks... 15 x 84=1,260= 420 < 2'7=1,134at 4 1°48= 233 15 10
Room-turnings. 124.. (regular) e — ”
Room-turnings 76.. (splitting pillars)_ }‘" 16 5°95= 164 19 2

2,913} 8,394 1,895 10 4

And 8,394 tons at £1,895 10s. 4d., equals 45 6°19d. per ton of
lump coal.  But the old system develops an area the width of which s
1,080 feet, against a width of ¢82 feet in the new system ; therefore
1,080 fect: 982 feet = 4s. 619d. : 4s. 11°88d. per ton of lump coal.

*The prices in dollars and cents have been transposed into British money at 4°8¢ dollarsto 1 e
pouad sterling.
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* Pier-worK.—New Svsiem Fic. 2, Prare IL) the actual comparison is really between pick-work as shown in Fig. 1

class of work., Feet, No. WFeet. Yards, Tons, Tons. s d. 4 Cu:f.d. and machine-work as shown in Fig. 2 (Plate IT).
Fotries oovsnas 1,320 X 4=5,280=1,760% 2 =3,520at 2 9'i5= 486 4 O It is worth while to notice that very little mining (holing) was done
1,760 at 7 7°85= 67¢ 7 4 in the narrow work driven by pick-work. The coai was smashed out of
Intry cross-cats 50 x  20=1,000= 333x 1 = 332t 2 915= 4519 11 the solid by powder, hence the very small tonnage of lump coal per
L a5 186= 8516 7 yrd of entry-work. ‘The machines hole in the fire-clay under the coal
Crosscut necks. 15 ~ So=t,200= 400~ 2 = 8ooar 3 1yi= 12314 O . . X
400 at 5186= 103 2 o 103 depth of 414 feet, and two rib-shots bring the whole down in very
Reomenecks... 15 X 84=1,260= 420x 2 = Sqoat 3 I'1r= 129 17 ¢ large lumps.
420 at 518= 108 5 6 Up to this point, it must be borne in mind that we have only been
Rwmeturnings. | .. 200 ... .. «.oatz4 892= 247 8 8 comparing narrow work. A comparison of wide work will now be
2913 5403 2001 15 9 given.
And 3,493 tons at £2,001 155 9d., equals 75, 3:46d. per ton of lump Pick-work (WibE Pracrs).
coal. A careful record kept over a long period shows that a cut 15 feet

Machine-work as shown in Iig 1 (Plate IL) has not been putinto by 4 feet gave a little less than 8 tons of lump coal. We will here
practice, nor has pick-work in Fig. 2 ever been put into practice ; and  assume § tons:
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. L1 4s. 8:8d.
0 2s. 3'7d.

£ 75 0'sd.
And S tons at L1 7s. 0°'5d,, equals 3s. 4°6d. per ton of lump coal.

Stonsat 35, 111, paid tominerss.. ... ..
1, yards at ts, $+78d. paid tominers . .. . ...

Macning-work (WIDE Pracks).
As before, assume that a cut 13 feet by 4 feet gives 8 tons of lump

coal :—

S tons at os. a*9d. paid machine-men and hclpcb
S tons at ts. 7°8d. paid coal loaders and shooters..

. £6s. gord.
o o13s. 209d.

19s5. 9°6d.

Aud 8 tons at 19s. 9°6d., equals 2s. 5°69d. per ton of lump coal.

Although pick-work turns out about the same amount of coal as
machine-work in wide places, that is, places over 8 feet wide, pick-work
coal does not look so well on rai'road cars as machine-coal, and the
lumps from pick-work are smaller.  If a 11 inches mesh were used in
the screens instead of a &g inch mesh, the pt.rcwtage of lump coal from
pick-work would fall short of that due to machine-work.

In the Appendiy, it will be noticed that taere is a band of fire-clay
between the upper and lower bench of the coal-seam, and this some-
times turns into bone-coal. Where the clay-band was present, the
miners holed in 1t, but when absent the coal was blasted out of the solid.
The machines mine under the coal, in the bone-coal and fire-clay, in
rooms as well as in entries.

Costs.—The following statement shows the amount invested in the
plant whici is capable of mining 720 ton$ of lump coal per day. The
average capacity of a machine is about 30 tons in a working day of 9
hours. The machines are worked double-turn, and as some machines
will always be off for repair or other causes the work of 24 machines
may be reckoned upon.

£ sod
1 Ais-compressor, Norwalk compound, eylinders 20 £ s
inches in diameter by 24 incaes stroke ....... . 72113 o
1 \ir.compressor, Ingersoll-Sergeant, cylinders 23
inches in diameter by 30 inches stroke ...... . 1,000 16 ©
2 Tubular boilers, cach of 100 harsepower ... 403 19 7
5 Airreccivers, of different sizes..o.ooo eens. o0 112 3 3
14 Scrgeant mining machines ....... . .. ... 93317 7
Foundaiiua for airecompressors ... .. ... ... 206 4 O
0,000 feet of inches pipe ... ..o ieeeiis o 39588 8
10,000 fect of 211 inches pipe ... ...l 37t 3 2
30,000 feet of 1Yy inches pipe.iciieeeeen.. . 510 6 10
150 Reyvalves coouioenns on 0 ol ciiiriinies 34 0 3
General pipe fitings  ooovvee s o Laiea 206 4 o
13 lengths of machine-hose ... oo oLl 2314 3
Labour connected with pl'mt, material for crv.cxm;,
bwiler-walls, houses, cte. et e 1,133 2 O
6,244 4 3

In addition to the value of the plant, there is an operating expense
in cxcess of the operating cost by pick-work: it is estimated as

follows :—
P'er Month.

L oo dl

Repair of machines . ........ veeren veeee .. 13 8 2
JHIEmEn . Liieiieninn Cereiireenaan, e.e. 38 7 2
1 blacksmith ... .. P 1. T I
tmachinist .. coooel Loinls et e e 15 9 3
1 pipe-man and boy........ eeieevee erinens a.e 1St 2
1 pick-boy .......0e Cererereaeans e 4 26
400 feet of inches pipe ... covane oot cese 26 7 10
1,000 feet of 213 inches pipe cvevver evvienen. 37 2 3
23 new machine-picks ..... ...... . 10 6 2
Latra pipe-laying c.oove oo G 10 6 2
Intercst on £06,243 45. 3l at topercent. ..., .... 62 S0
Deprecipation on £6,243 4s. 3d. at 8! percent ... 52 0 9
Peacoal ... .. . iiieeeniiiinnannn i see- 39 8 3
Total working cxpenses  coccee cecaanees 344 7 10

Everything considered, it is not safe to reckon on more than 24
working-days in cach calendar month which would be equal to 17,280

tons per month, therefore 17,280 tons at £344 7s. 10d., equals 4:784.
per ton of lump coal
Narrow-work coal will represent about »% of the total output, there-
fore:—
. 4 s d
215 11 4
ceeseess 2,030 1§ 118

863 tons, oY of 17,280 tons of entry coal, at 4s. 11°88d.
16,416 tons of room coal at 2s. §5°69d.

17,280 2,246 7 3
And 17,280 tons at £2,246 75. 3 d. equals 2s. 7°2d. per ton, and
if the working expenses be added of 4 78d. per ton, the “cost of lump
coal from machines is 2s. 11 98d. per ton,
Taking the same proportions of tonrage for pick-work we have

£ s d

863 tons of entry coal at 6. 9°6d.......ou. ... Loi. 203 15 3
16,416 tons of room coal at 3s. 4°6d.........ve0 ... 2,777 O O
17,280 . 3,070 16 ©

And 17,280 tons at £ 3,070 16s. equals 3s. 6°6d. per ton of lump
coal by pick-work.

The saving is (35. 6°6d. — 2s. 11°98d. =) 6-62d. per ton of lump
coal, in favour of machines.

In many instances in America, the elasticity of the system isa
greater consideration than the saving per ton over pick-work. When
trade fluctuates, with pick-work the facilities underground must always
be equal to the largest possible demand, which often ‘entails expense
that is a drag in slack seasons. The machine system is very elastic.

The average carnings of all men connected directly with coal-
getting are considerably greater in machine-mining than in pick-mining.
During the 15 years that the writer has been connected with machine-
mining he ha- never known of one instance where a miner who had
become a good machine-runner vountarily went back to pick-work.
There are two good reasons for this, namely, the work is not so arduovs,
and wages are higher. 1t must be borne in mind that machine-running
is considered skilled labour, and the wages are always higher for this
class of work than for coal-loading, shooting, etc.

Although machine-running is classed as skilled 'abour it is scarccly
entitled to this classification because the knack of running a machine
can be acquired by any intelligent miner within 6 months, that is, a
man may begin as a scraper (machine-runaet’s helper), and by only
taking turns at running may become proficient in 6 months.

Of the 30 available machine-men, only 8 of them ever operated
machines before coming here.  The weight of the man does not count
for much, and many a man weighing less than 1350 pounds do as goed
work and as much of it as men weighing 225 pounds. We hear a good
deal about machines shaking runners to pieces, but there is no founda-
tion for such statements. When a man becomes proficient, a light
loose grip of the machine and a small pressure on the foot-block enatile
the runner to handle the machine at will, where the cutting is not
exceedingly hard.

There is one factor that enters largely into the question of the
introduction of machines and that is “labour.” Any man can shosel
coal: conscquently, to get tonnage, only skilled runners and a fiw
experienced men to do the shooting, propping, etc, are required, while
the bulk of the work can be done by unskilled labour. Many men ‘n
America make a living in coal-mines, who never dreamt of entering one
until they were middle-aged.

Air-compressors—It is a common practice in America to multily
the area of air piston by the distance it travels per minute, and stoie
the result as the free-air capacity of the air-c6mpressor. The free-.ir
capacity of the compressor divided by the number of atmospheres will
give the amount of air after compression, and this amount must bhe
reduced by allowances for altitude above sea-level, dead-space, pist.n
valve leakages, etc. .
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An_ air-compressing cylinder, 24 inches in diameter by 30 inches
Jroke, at 8o revolutions per minute, will inhale 1,256 cubic feet of free
air per minute, from which g per cent. should be allowed for altitude,
as the machine is about 3,000 feet above sea-level and 15 per cent. for
dead-space, valve-leakage, etc., leaving 972 cubic fect as the free-air
capacity of the compressor. The quantity of compressed air delivered
mto the airreceiver at 75 pounds per square inch will be (972 cubic
feet of fr2e-air + 6 atmospheres=) 162 cubic feet of air comp. 2ssed to
+5 pounds per square inch,

An Ingersoll-Seargeart coal-mining machine, with a 4 inches
cylinder of 11 inches stroke, running at 200 strokes per minute will use
16 cubic feet of air per minute. Consequently, the air-compressor is
capable of running only 10 machines, provided that they are planted
close up to it and that there is no reduction of volume due to fall of
temperature  between the air-receiver and the points at which the
machines use the air ~ With large main-pipes, and judiciously selected
hranch-pipes, the reduction of pressure will not be very considerable.
In the present case it has at no time exceeded ro pounds per square
inch with the machine running on 500 feet of 1§ inches pipe connected
with o0 feet of 234 inches pipe connected on 1,500 feet of 3 inches
pipe. ‘There are many elbows on to the line.

The reduction of volume of compressed air due to fall of tempera-
ture between the air-receiver and the point where the machines use the
air is a very important factor. The Ingersoll air-compressor delivers
the compressed air into its receiver at a temperature of 228° Fahr,
which falls to about 50° Fahr. in the mine near the point where the
machines use the air.

After-coolers are being put in, not with the view of increasing the
capacity of the machine, but of reducing the temperature in the pipes,
for avoiding ignition of oil in receiver, and possibly avoiding an
explosion. The receiver has been filled with flame at least once. So
far as the writer's experience goes, the Ingersoll-Sergeant compressor
delivers the air into its receiver at a higher temperature than does the
Norwalk compound compressor.

The following statement shows the effect of using the after-cooler:

Before the  After the
After-cooler After-cooler
was crected. was erected.
Air.compressor running at, revolutions per minute ....... 100 106
Barometrical pressure in inches..coovueiienieanennnanns 28.2 282
Pressure in air-pressure at compressor, pounds persquareinch 67 66
Temperature of compressed air in air-receiver at compressor,
degrees Fahro oo oioniiiiaiiiians ceees Ceaees 228 104
Temperatute of free air at piston-inlet, degrees Fahr....... 47 35
“ compressed air in mine, at end of pipe,
degrees Fahr. ...cceveeennns o seeseccesce seessns 50 554
I'ressure of compressed 2ir in mine, at end of pipe, pounds
PErsSqUAMEINCh. uieiiit ciiiaiieieiaatiiaas senn 58 58
Temperature of the working-places in the mine, degrees Fahr. 68 68

The writer is aware that comparisons based on the high prices paid
in the Far West will not be of much advantage to those whoare dealing
with lower prices and wages generally. Nevertheless, the writer hopes
that his paper will at least prove interesting, that it may lead to a
further discussion of the subject and may bring out something of
ilecided advantage to all the members.

APPENDIX.—SECTIONS OF COAL-SEAM.

- Nocth. East. 3 West,

Districts. Fi. Inx.  Ft. Ins. l§lc.mlt:s. Fl.eluns.
tollowing shale coevvereniniienennnns o 6 o8 o8 o6
t'oAL, Upper Coal Benck .. ... .... .... 185 1 8 T4 19
Fircclayoeeeeiienanes coviicenennnns o 2 —-— —_ o 3
Voar, Bose Coal ... . oo iiiiiiie — o 4 o 6 -
COAL, Bettom Coal Bewck.....oeevs.... 210 2 4 20 2 3
s OAL, Bewe Coal...... ... vessses cese o 6 o 8 o9 o9
oM elAYececvecncne oo soasernsces O 8 o 6 o9 o 7

Totals, .cccccvvvineentaveness 6 8 2 6 o 6 1

Notes on the Ymir Mine and its Mill Practice.

By S. S, Fowrxg, S. R, Nelson,
(Paper read before the September meeting of the Canadian Minjug lustitute.)

Lying north of the International Boundary, west of Kootenay
lake, east of Columbia river and south of Nelson, and the outlet of
Kootenay lake, is a roughly quadrangular mountainous country cover-
ing about 1,450 square miles,

Occupying the central portion of this quadrangle is the drainage
area of the Salmon river, a considerable stream which has its source
within a few miles of Nelson, and flowing south joins the Pend
D'Oreille near the Boundary. )

This Salmon river country, covering about goo square miles, was
practically inaccessible until the construction of the Nelson & Fort
Sheppard railway in 1893, and it was not until the summer of 1896 that
any considerable mining activity was manifest. The country, therefore,
is possessed of a very brief history. Aside from the placer mining
operations of 35 years ago, which were carried on near the mouth of
Salmon and along the Pend IYOrcille, there is now no evidence of
mineral location until about 1885, when, some two years before the
discovery of the Silver King near Nelson, by the Hall Lrothers, loca-
tions of quartz claims were made by these same men near the head of
Wild Horse Creek, a small stream entering the Salmon from the north-
east at the present town of Ymir, 18 miles from Nelson.

Nothing niore appears to have been donc for the next decade
along the Salmon valley, but, as stated above, in 1896 many claims
were staked, and since then the district has made substantial progress.
To.day, aside from the property named in the title, the Fern, on Hall
creek, the Porto Rico, on Barrett creek, the Yellowstone, on Sheep
creek, the Second Relief and Arlington on the North Fork of the
Salmon, are considerable producers, or nearly in condition to produce,
and there are many other properties throughout the district affording
excellent prospects, and indeed some of them have made small ship-
ments of smelting ore.

Physically, the Salmon country is not complicated in structure.
It is mountainous, but few of the mountains reach an altitude of more
than 7,500 to 8,000 feet, and the summits are generally rounded The
creek valleys are deep, however, and glaciation appears to have been an
important factor in determining the present topography. The glaciers,
however, have I believe all disappeared, although in the Slocan country
to the north there are many remnants of that powerful moulding agent
to be seen

The rocks which underlie the region being described, are predom-
inantly of igneous origin. In a very general way it may be said that
east of the Salmon the granites are in evidence, while to the west
augite porphyrites, schists derived from them, some small gabbro
bosses and large arcas of tuffs and agglomerate occupy the field. But
throughout these rocks may be seen considerable inclusions of sedimen-
tary rocks, principally slates, except along and near the range which
forms the watershed between the Salmon and Kootenay lake, where
there are thick beds of quartzites and some crystalline limestone,
exténding more o: less continuously south-westerly into American
territory. The country is a very interesting field for geological research,
and deserves more extended study than can be given it for a long time.
The Dominion Geological Survey sent a party into this field under
R. G. McConnell during the summer of 1897, but little more than <
genenal reconnaisoner was accomplished, the shortness of the season
and smoke from forest fires usually causing an early return of the ficld
parties.

As tothe respective ages of the rocks hereabouts, the slates have
not been traced to connection with the Kaslo series east of the Slocan
slates, but from their lithological features one is inclined to ally them
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with that suvries, and if that is proper then the small slate areas of
Salmon river are probably of Cambrian or pre-cambrian age. The
various basic igneous rocks may be of different ages, but Mr. McCon-
nell places the augite porphyrites in the carboniferous,  Some of the
granites appear to be comparatively recent, but the youngest rocks of
the vicinity occur in dikes of blackish to dark grey color, varying much
it texture and composition, and piercing the racks above named, and
I believe, most of the veins of the district.  Generally these dikes may
be deseribed as mica diabase, the biotite probably being a first product
of alteration, while frequemly the whole mass has become completely
kaolinized.

Coming to the Ymir mine itself ; we find it on the west side of the
valley of a North Fark of Wild Horse creek, This valley lies in a
slate area several miles in length and about 4,000 or 3,000 fect wide.
‘I'he slates are limited on the east by granite and on the west by pro-
phyrite.  They strike about N. 35 L. and stand on edge, the line of
contact with the porphyrites being approximately parallel to the strike,
Extending from a point near the contact in a direction about N. 65 L.
is a fracture in the slates which is traceable several thousand feet, but
within the distance along which this one fracture can be identified
there are no ote bodies known other than that which has become the
Yuiir mine.

This property was taken over by its present owners in November
of 1896, since which time 5,000 feet of development has been done,
resulting in showing an ore body about 300 feet in length, with its end
limits practically parallel and vertical. A depth of nearly 500 feet has
been attained, but very little water has been encountered, in fact barely
sufficient to justify running a pump for sinking.

In plan this ore body shows a decidedly lenticular shape, with a
maximum width of ore of about 3o feet. No disturbances of impor-
tance have shown themsclves, but there are many slips and scveral
partially open narrow fissures, while two principal dikes with a number
of branches cross the deposit generally nearly at right angles to the
latter.  From a structural standpoint these dikes form one of the most
interesting features of the mine, and will be altuded to again. Besude
the numerous horses of slate, which in so wide a fissure must be
frequent, the vein filling is quartz, impregnated with pyrite, galena and
blende, no capper mineral having ever been found,

"The ore appears to have been deposited at two different periods or
else derived from different sources, for the castern 300 feet shews a
putfectly white quartz, and the sulphides contained are coarser in struc-
ture and brighter in color than m the western 200 feet of the ore
chute, where the quartz is not only frequently of dark smokey blue color
and ofwen nearly opaque, but the gold tenure is considerably higher.
Near the region where these two varicties of quartz join they are
Throughout the
minc the walls are usually very free, but in places alung the hanging of

curiously intermixed, but may be casily distinguished.

the blue quartz there is not only no clay parting, but the quariz seems
to have replaced the slate, retaining the structural features of the latter
and becoming ditficult to distinguish underground from the country
rock.

Subserquently to the deposition of the ore of both these bodics,
the dykes were intruded and the fractures which rendered their presence
possible seem to have been followed by movements more or Iess in the
dircction of the planc of the vein and in pans, along both walls, with
the result that other fissures were formed, some extending for some
distance into the footwall country, diagonally 10 the strike of the vein,
and others along the hanging wall.  There last fissuses are filled witha
very nearly barren white quartz, earmrying at times sharply angular
fragments of slate.

The later movements have also created fractures in the ore body,
along onc of which at least, where there is a local concentration of

galena,—oxidising action has been going on with the result of produc-
ing a band of * carbonate ™ affording fine specimens of Cerussite and a
lacal but marked increase in the gold values, the gold being largely free
but invisible except after careful panning,

Another effect of these movements is the faulting and fracturing of
the dikes and their being rendered more casily subject to alteration,
This faulting movement is in the direction of the plane of the vein, but
nowhere has it been extensive ; Ze., not more than 3 or 4 feet. The
material along the plane i usually so soft as to make it difficult to gt
specimens shewing striation, still we have one from the hanging wall
side with two distinet series of striac,

Stoping has not yet proceeded far enough to enable us know all we
desire of the structural features of the vein, but before leaving this part
of our subject, I may cite an interesting freak of the larger of the two
main dikes we have met with, In the No. 2 Level a four foot dike
comes squarely up to the footwall, where it turns a right angle to the
left along the wall, and so continues, gradually curving to the right for
20 feet where it crossed the drift squarely.  Going through the dike we
found slate, and cross-cutting on the outer side of the dike, we found it
suddenly turning again and butting against a fault fissure, nearly filled
with 2 feet of calcite.  Just how or where the dike proceeds into the
hanging wall we do not yet know, nor is it specially important. The
main point to be observed is that our failure to closely examine what
we presumed to be the footwall rock led us astray, and into an expense
which was useless at the time except to reveal an interesting structure.

We have not yet developed any special mining system at the Ymir,
nor have we so far encountered the necussity of any, for the first stop-
ing was done only in March last, and since the first of June our mill
has bLeen principally employed in handling an accumulation of several
thousand tons on dumps. :

However, the fact that much of the ore body is too wide for stulls
and that good mining timbers are scarce, together with the presence of
what will probably prove itself to be a not too strong hanging-wall, will
undoubtediy necessitate a system of combined crib-work, filled with
waste and of square setting,

‘The mine produces two general classes of ore ; first, mill stuff;
secont, crude ore.  The former is sent directly to mill by a Hallidie
Rupeway, about 2,400 feet in length from the mouth of No. 3 Tunnel,
f. e. the lowest which has exit to the surface.  The second general class
consists of two sub-classes, crude galena, and oxodized ore or carbonate,
Both of these are small in amount compared to the milling ore, and
they are shipped directly to the Hall Mines Smelter at Nelson, the
crude are in bulk and the carbonate in sacks.  Milling material on
reaching a bin at the lower tramway terminal passes through a No. 3
Gates Crnsher. which reduces the coarsest to pass about a 2-inch ring
Below the crusher is a 200 ton bin from which the feed passes by a
team-car after being weighed, into the battery bins proper.  “The crusher
and tram terminal are in a separate building, but the cost of tramming
is a very sallatem. ¢

The mill proper embraces a 4o stamp S50 lbs. battery, arranged
in four scts of ten stamps eack;, eight silvered copper plates 56 in. x 12
fi., four scts of 4 cone Classificrs, and twelve 6 foot Frue Vanner~
This plant is driven by water with a 6 feet Pelton wheel under 413 feat
net head, the crusher heing separately driven by a 24 inch motor under
320 feet head  The stamps make from 96 to 102, 61 inch drops per
minute, and with an average issue of 7 inches, crush a little over 100
tons per dicm through No. ¢ diagonal slot screens, Ze slightly over
213 tous per day per stamp.

We have found a tendency toward banking of the pulp at eachend
of the monar, to avoid which we give the first and fifth stamps about
112 inch greater drop. I may also say that we intend trying the method
of introduction of fccd water advocated by Mr. Bernald McDonald,
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which formed the subject of an interesting paper by that gentleman
read before the Institute,

In operation we employ one inside plate, and on it accumulate
about 4o per cent. of our gold. ‘T'he outside plates slope 2 inchss in a
foot, and on the upper 24 inches of their length we gather about 8o
per cent. of the recovered free gold which passes the screens. The
lower part of the plate, {so feet) we find to be very valuable, and it
passes an extremely small amount only of free gold. An interesting
feature of the operation of the lower part of the plate, is that the
amalgam on that portion is very much higher higher in silver than that
aathered elsewhere, and proportionately lower in gold.

Zinc blende and pyrite cause us no trouble in keeping the plates
clean, but the extremely small size of the galena particles, together with
their gravity, causes them to catch in the minute depressions of the
amalgam and gradually to cover the latter. For this reason our plates
are dressed every six hours, and thus we are able to keep them in
eacellent condition, This result we consider good work in view of the
fact that our concentrates amount to 6¢s per cent. of the mill feed, and
contains over 14 per cent. lead, and 10 per cent. zinc.

The bullion produced averages about ¥5%s gold. +&¥s silver, and
13%s base, thus showing practically no amalgamation of lead, but the
presence of a very considerable amount of free silver.

Without disclosing the gold tenure of our tailings, I may say that
hey are most satisfactory, and in fact are remarkably low when we
consider the apparent baseness of the ore. Of the total gold and silver
recovered we find in the bullion 82 per cent. of the gold, 27 per cent.
of the silver, and in concentrates 18 per cent. of the gold and 73 per
cent. of the silver.

‘The are, thus far, has shown itself quite free from acids and from
arsenic, antimony and tellurium, a fact which is partially reflected in the
very low consumption of quicksilver, viz.,, about 1% of 1 oz. avoirdupois
per ton crushed.

Other properties in the vicinity of the Ymir ate not yet sufficiently
developed to show whether or not this mine is exceptional in its size
ur the character of its ore, but it scems highly probable that the suc-
ce~s which seems in store for it will have much to do toward bringing
the Salmon river country into prominence.

——

The Small Economies in Mining.

By Howarp WisT, A.R.8.M., New Denver, B.C.

«Faper read before the Septembier mecting of the Canadian Mining Institute )

In presenting a paper of this character at an important meeting
of the Institute, I do so with the full knowledge of the vastness of the
undertaking—which may seem possibly on a review of the title a
somewhat paradoxical statement 10 make—and the grave responsibility
which I am incurring in venturing to discuss a subject which has been
s0 ably and thoroughly gone into by the most emirent authorities in
cvery quarter of the globe.

Granting that much of what has previously been written will apply
cqually to this section, my excuse is that ther¢ may still be some
maiters which have not been brought to the notice of mine operators,
and also that local conditions have such an important bearing on the
subject that only those who are thoroughly in touch, can form a con-
ception of the nature of the problems met with in each parucular
lcality, It is unnecessaty to add that almost all the world's great
producers depend on the strictest economy for their successful opera-
v, for we know that where the cost of extraction on a large scale
a; proximates in any degree the average value of the ore, a2 very small
saving indeed is sufficient to constitute an impor:ant item in dealing
with the profits, which after all is the fundamental object of mining
fom a commercial point of view.

The term “small” as applied in this sense is of course merely
relative, as & small economy involves a great saving where quantity is
concetned,

It would be digressing I think to refer in this paper to the tremen-
dous strides which have been made in this direction of late years by
other countrics, notably perhaps the ‘T'ransvaal, where the adoption of
the cyanide process for the subsequent treatment of slimes and tailings
has done so much to raise the standard of efficiency attained, because
conditions here can scarcely be deemed analogous ; nevertheless we in
British Columbia can boast of isolated examples of economical man-
agement which will bear favorable comparison with the best of under-
takings elsewhere. No one will contend for a moment that we are as
yet all that is possible or indeed that we might be in this ditection ;
my object, however, is only partly to notice the more palpable and
obvicus shortcomings which may be seen at the majority of mines, but
principally to throw light as faras I am able on the apparently unim-
portant, because often unobserved, details. Before proceeding let me
say that I have no intention of ignoring the many disadvantages under
which mine operators labor in this country, as compared with other
centres of the industry, nor do I wish to insinuate that we are in any
way behind rival districts which may have found themselves at one
time or another similarly handicapped. My desire is merely to draw
attention to the fact that through various causes, many of which it must
be confessed are quite incomprehensible to an ordinary individual, real
economies are not effected in the manner in which one is taught to
look for them, and to explain some few of the reasons why these con-
ditions are allowed to continue.

As this subject can only be conveniently dealt with by taking into
consideration the different varieties of ores and the peculiar conditions
encountered in each division, I shall confine my subsequent remarks
to a very important section of the country, and one of which you have
all heard—namely, the Slocan. Having been myself a resident of this
district for nearly five years, no one can accuse me of prejudice in ex-
pressing the opinion that for a region where mining has assumed per-
manent proportions, the economics effected are still of the most elemen-
tary description. Admitting this then for the sake of argument, we
will proceed to observe carefully the cause of this apparant neglect of
one of the first principles underlying the success of any industry.
Among the chief reasons I am inclined 10 think is the large element of
chance which enters into mining in all localities, but whichis perhapsa
more noticeable factor in the Slocau than elsewhere. At Rossland,
and in fact all camps where medium and low grade ores can be handled
to advantage, the tendency is ever towards qQuantity rather than
quality, within specified limits, which as a natural consequence brings
matters down to a more or less mathmetical basis, so that comparisons
of the cost of production and the value of the ore can casily be made,
and the profits estimated with a certain degree of accuracy before
hand. ‘T'his, of course, is the origin of all mining ona large scale, and
it must be candidly acknowledged that so far as the Slocan is con-
cerned some considerable time will elapse cre it attains to this desir-
able end. Not that quantity is despised by any means, but quality is
the onc essential requisite before a deposit can be considered of practi-
cal value. Secing then“that only ore of a faitly high grade will pay to
ship (from the reports of the Minister of Mines we find that the average
silver and lead contents of Slocan ores for the last two years were 103
ounces and 46 per cent. respectively) it becomes a question of deveiop-
ing small veins of relatively high grade ore in preference to larger ones
of somewhat lower value ; and in working a deposit under ordinary
conditions, one is forced to ignor the wide bodies of what is commonly
referred 10 as concentrating ore and push on towards the richer chutes
where the values have already been determined in nature's laboratory.
By this I must not be understood as advocating the Pprinciple of gut-
ting a mine of its richest ore and leaving behind stacks of material
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which under fostering treatment would become marketable : I simply
wish to point out in extenuation the allurements which this district
offers to the investor in the shape of quick returns, as has been re-
peatedly demonstrated in the past, in contrast to the system of uniform
though more modest gains, which is a feature of lower grade camps.
In short, the tendency of those responsible for the operation of our
mines in the past, after exercising due judgment and discretion in the
selection of properties to work upon, has been to regard mining as
essentially a gamble and chance the main factor, because many of the
deposiis were sufliciently rich near the surface to render economy
apparently superfiuous : unmindful of the fact that for every mine so
favored there are probably a dozen which could be made successful
from a business standpoint by the adoption of an economical system of
working and development.  Fortunately for the survival of the reputa-
tion of the district these early impressions are rapidly giving place to
more healthy aims, and it is easy to see that simultaneously with the
intlux of capital more attention is being paid to the other primary
factor, namely, that of quantity or tonnage than has been possible to
those of small means. This of course is only to be expected, for the
old saying that “money makes money” holds true in this department
of life as 1n others.  Mine managers in the Slocan are accustomed to
pride themselves above all ¢lse on the richness of their deposits, which
enables them to compete on equal terms with other districts offering
considerably more advantages for cheap production. ‘This, however,
in no way relieves us of the responsibility which we feel as mining
engincers of endeavoring to raise the industry 1o the position where it
will give employment to the greatest number of men and return the
maximum of profit to those who show their faith in the province and
its resources in the most practical method of all, by investing their
surplus capital in our midst. As I have before showed, statistics
amply prove the right of this district to the title of a high grade camp,
but this is not saying but v/hat there are thousands upon thousands of
tons of second class ore—much of which would doubtless not be so
designated in more favored regions—which would soon double and
treble the production of the district could it only be worked at a
profit. The accumulations which are a burden in their present condi-
tion are capable of being converted into a source of revenue under
efficient management, so that when the necessary co-operation from
money centres is forthcoming one of the most important elements of
loss will be obviated.

Let us look for 2 moment at the true meaning of the word
“economy.” An economy can only be said to be effected when the
saving resulting from an operation or a series of operations is greater
than the expense connected therewith, We must be careful therefore
to avoid in our handling of the subject too close a comparison with
districts differently situated.  In speaking of economy then it would be
incorrect and misleading to apply the same hide-bound rules which
govern mining in far away places to the conditions in the Slocan, and
to say that because ore carrying 10 per cent. lead and six ounces of
silver per ton can be made to pay in Ontario or Quebec, therefore we
are not cconomical in British Columbia if we cannot do the same thing ;
our object should be rather to stitnulate investigation into the causes
which render mining in the provinces first named profitable, and after-
ward to scek as far as possible a solution of the difficulties here met
with. Take as an example my casual mention of an ore carrying xo per
cent, lead and six ounces silver ; the reason this can be made to pay
in Quebec is because under conditions which are favorable it can be
converted into a marketabic commodity by the simple process of con-
centration, whereas by no known method can it be turned to account
in the Slocan. I merely instance this as one case in a great many
where natural obstacles render it next to impossible to treat with ore
which could be kandled elsewhere to advantage. This of course does
not apply alone to material which is susceptible of concentration, fer

there are values too vast almost to realize concealed in ore which has
already attained its maximum limit through natural agencies and whicls
is too poor even in this condition to warrant further investigation.
The utilization of these reserves should be a matter of paramount con-
cern to the engineer, in the study of which he is called upon to exercise
his utmost skill and ingenuity ; and perhaps it might not be out of
place right here for me to add my oft repeated protest to that of
others against the practice of placing unqualified engineers in charge
of developed properties and leaving to them the details of manage-
ment, when men of experience are to be obtained without difficulty.
In the first stage of operations this can hardly be avoided to some
extent, the expense of a trained technical adviser being often beyond
the means of pioncers, and his presence too not always so necessary as
when the finer matters of treatment are under consideration ; but with
all due respect to the practical man—and I have every reason to
thoroughly appreciate his many excellent qualities—I submit that heis
utterly incapable of supervising economic details, many of which
require men versed in geology and minéralogy to properly comprehend.
This I argue is the first step that must be taken if the mines of any
district are to be worked to advantage, and whatever the shortcomings
in this direction in the past, it is gratifying to observe that the better
class of mines in the Slocan are now almost without exception in
charge of men who are equally practical and theoretical.

The main reasons why comparatively low grade ore will not pay
to mine in the Slocan are not far to seck, many of them being common
to all mining camps in their early history. The necessarily high cost
of transportation and treatment is one of the chief factors to be con-
sidered, and though little progress appears to have been made during
the last few years, we may rest assured that as soon as developments
warrant and capitalists see their way clear to erect reduction works
nearer the source of supply. they will not hesitate to act upon their
convictions. Of equal importance is a matter that I am somewhat
chary of touching upon, namely that of the iemoval of the duty on
lead, so much having already appeared upon the subject from those
better qualified to discuss the subject in all its different aspects. Look-
ing at it, however, from an economic standpoint, one stares in amaze-
ment at the amount which is collected yearly by the United States
officials in duty, and speculates idly on what effect it would have on
this district were lead added to the free list.

Then again the question of cheap transportation fron: the mines
to the railway is by no means an easy one to solve, even when opcra-
tions are assured on a large scale, but the advent of capital is bringing
machinery of every descriplion to our aid—matters heing greatly
simplified by the introduction of tramways of various types.

Economies in marketing the ore are admittedly hard to effect, as
the majority of smelters have a combined freight and treatment
charge and a uniform method of estimating the values which leaves
linle in favor of any particular establishment There are, however,
one or two points in this connection which are well worthy the study
of the intelligent manager. In the first place it should be his aim
where the quantity of reserves will permit to secure the very best rawe
possible by guaranteeing the entire output for a given period to one
smelter, other things being equal. In this way it is sometime possible
to save hundreds of dollars in a year. Then again he should endeavor
to suit his ore as far as convenient to the requirements of the smelicr
by eliminating, where expense is nominal, objectionable material
which would otherwise tend to increase the treatment charges and
incidentally the cost of transportation as well. I have in mind a case
where a manager succeeded in bargaining for a considerable reductinn
in smelter rates through being able to guarantee that no shipment
would contain upwards of 5 per cent. of zinc, and similarly 2 company
which found that its ore invariably overstepped the :o per cent. limit
allowed by most smelters, was enabled to save a dollar a ton by ship-
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ping to a concern which inflicted no penalty until a maximum of over

12 per cent. was present, Moreover, by a judicious mixing it is often
possible to avoid paying any penalty whatever, and in some instances
| have known, matters have been so manipulated that credit was
obtained for one ingredient which would not otherwise attain the
necessary standard, as in the case of an ore carrying a little less than
$2 per ton in gold ; by shipping in conjunction with material giving
higher returns of this nature, the whole of the gold contents will
teceive recognition,

‘The idea of smelters being intentionally dishonest and not paying
on the real assay value of the ore received, is one largely held by those
who are either suspicious of everyone on principle or in the habit of
incorrectly sampling their ore before it leaves the mine. This view I
need hardly say is not accepted by the more observant managers, but
that smelters may occasionally make mistakes, possibly to the disad-
vantage of the miner, will be conceded even by their own employces,
and therefore a preliminary sampling before the ore is shipped is im-
portant to serve as a check on the smelter returns.

When convenient it is more satisfactory perhaps for the shipper to
go himself or send a representative to supervise the sampling done at
the smelter, for I know of one case at any rate where the check pulp
corroborated the actual returns as given by the smelter, and yet on a
representation from the mine that it did not accord with their prelimi-
nary results the car was re-sampled aud the returns materially
increased.

The value of pulp as delivered for check purposes is, I suppose,
questionable, unless the shipper has, as suggested, personally seen his
ore weighed, crushed and sampled, and further assisted at the moisture
determination, but the smelter company practically agreeing to pay on
the assay value as shown by this sample, it is always advisable and
sometimes profitable to carefully check their returns. It will detract
in no way from the recognized efficiency of smelter assayers if I say
that even they are occasionally caught napping, and in justice to their
integrity I wish to record the fact that on several occasions I have dis-
covered that the smelter has paid for more than other competent
assayers were able to detect in the pulp which was furnished them.

One other matter to which I should like to draw your attentionis
that I have been taught by experience that owing possibly to a slight
difference in practice, smelters assayers themselves vary to a degree,
which is well worthy of consideration, and that whereas I invariably
obtain a fraction of aa ounce less than actual returns as given by some
smelters, :he reverse is the case in others, one instance coming to mind
where there is always a deficiency of from one to three ounces. Ve
are justified in assuming therefore, that slightly better returns will be
ohtained on the same ore from an establishment belonging to the
former class than from one of the latter, and in practiceit is manifestly
cconomy to take advantage of experience of this kind.

Then too in the case of ore which is characterized by contairing
part of its value in the form of metallic prills there is need for the most
searching investigation, as owing to the unevenness of its distribution
smelters are sometimes doubtful of their own assays even representing
the contents of the ore in bulk, it being much more convenient to
cntirely ignore the prills, a course of proceedure which I have been
assured is occasionally followed where the value represented is small
in comparison to the whole.

These are all doubtless matters of little importance by themselves,
hut in the aggregate they mount up and may assist in determining the
difference between the successful and unsuccessful management of a
property. 1 do not, however, cite them as common experiences by
any means, but simply to show that they raay occur uuless guarded
agrainst, and that therefore it pays to devote the most careful attention
o detail in every direction alike.

It frequently happens that a variety of minerals of 2n essentially
different nature are encountered in the same workings, but we find that
very often, owing possibly to prejudice or the apathetic detertaination
to follow custom in the matier, no effort is made to dispose of anything
but the main product. This is a very serious error, and one which
may be rectified by a careful stndy of the situation and the demand for
any particular class of ore. It is safe to say that tin mining in Corn-
wall would not have survived to the present day but for the recovery
of the associated copper, arsenic and tungsten minerals, and instances
abound the world o’er where the comparatively unimportant element
has furnshed the margin of profit on the investment. Hitherto the
Slocan has been regarded solely as a silver camp, no other metal, with
the exception of the 1 d, having found favor in the eyes of the smelter
men, It is by no means certain, however, that other descriptions of
ore, some possibly unknown it the present time so far as this region is
concerne+, will not eventually constitute part of the output ; indeed
there is one mineral very intimately associated with galena which ought
¢0 be turned to account, and this in spite of the fact that it has so far
proven a source of considerable loss and been regarded generally as a
detriment—1I refer of course to zinc blende. It is no secret that the
Bosun mine has disposed of ceveral car loads of ore in London at a
large profit, for which it was absolutely impossible to find a market
this side of the Atlantic, constituting, if I am not mistaken, the first
record in the history of the Slocan where actual payment has been
made for the zinc contents, although the penalty inflicted by Ameri-
can smelters on ore of this class may be avoided by shipping tocertain
works on the Manchester ship canal. I commend this to the attention
of mining men generally and those of this district in particular, as there
is a possibility that in many cases it may lead to encouraging results.
The ore in question I may say was hand picked until it averaged
roughly 45 per cent. metallic zinc, 1.5 per cent. lead and from fifty to
eighty ounces of silver per ton.

The ever widening nature of the subject I have chosen is becoming
so alarmingly upparent as I progrese, that I find it expedient to make
no effort to complete the undertaking in the manner originally con-
templated. I beg leave, however, before concluding to refer to two
other matters which fully merit our notice. The first is the absolute
necessity of every mine being supplied with a proper system of
accounts so that the manager can refer whenever he desires to the cost
of any particular picce of work and make the necessary comparisons
as hegoes along. There is no need, however, for me to dwell upon
this at length, even if I had not already trespassed too long upon your
time, for I notice that Mr. Hardman, the worthy president of the Insti-
tute, intends to go into the subject more fully in his contribution to the
preceedings.

The other matter which I had in mind would fill 2 volume if
necessary, as it relates to the much vexed subject of concentration.
While I have had some little personal - xperience in work of this kind,
and am thoroughly conversant with the principles underlying the pro-
cess, -there are members present I know who have been making a
special study of this branch for months past, so that I shall be very
brief indeed, in ord=r to give them an opportunity to speak for them-
selves. I would willingly have omitted all mention of this matter were
it not self-evident that the process is destined to be the chief factor, if
I may be allowed 1o say so, in the future advancement of the district.
In no other department perhaps is the strictest supei.ision so essential -
to success, for even a little carelessness may result in large. values
being pursistently run to waste. It is economy of the first order to em-
ploy a thoroughly competent mill man, as he will save hundreds of
dollars worth of ore in 2 month which would doubtless be irrevoc-
ably lost under less skilful treatment.  So too the highest professional
skill is the cheapest in the long run, and a mine ownermakesa serious

T



254

THE CANADIAN MINING REVIEW,

mistake when he employs an engineer or an assayer simply because his
fee may be lower than that of others.

The type of concentrator generally adopted in this district was
dealt with in a paper entitled “Minng Machinery in the Slocan,”
which I submitted some eighteen months ago. Since that time but
little alteration or improvement has taken place, if we except the intro-
duction of the Wiltley table at the Alamo works where it is used in
place of the round buddles.  In the newer types of concentrators now
under consideration to be erected before long, it is probable that in
view of the prospective importance of the zinc blende in the ore, four
compartment jigs will replace those previously employed so as to facili-
tate the recovery of this product.

COMPANIES.

Nova Scotia South Uniacke Mining Syndicate, Limited.-- This com.
pany was registered in London on 28th ult., with the anthurized capital of 450,000,
in 41 shares.

— .

Dominion Coal Company. —\\Ve give comparative coal shipmunts by months
from the beginning of the company’s tiscal year.

1899. 1598 1897. 1890,

March oo o oo i s o . 22,300 20,000 24,000 9,171
April oiiiiiiiiiieiis ol weee §0,000 23,397 32,000 30,315
May, vt ceeiiiiiiirieienss ceee 105,300 125,190 105,6C0 112,544
June. oot iis cias cenes 193,600 158,500 148,000 152,409
July il ciieiiiiiiieees 183,400 173,400 173,100 168,839
AUBUSE oot secieeriieaien. ous. 220,000 163,800 159,000 149,532
Total ciiviiis sevieanoee, 833,500 ©75,030 638,100 613,810

Fairfield Exploration Syndicate.—Cablegram from the manager in Vane
couver: ** Doratha Morton Mine: Oatput for the month ended August 31st: Gold,
381 oz, ¢ silver, 1,601 vz 3 total value, £2,076. 910 tons treated 3 assay value per
ton, £2 185 gd. ¢ silver, 55 81, Caleulated eatraction, gold, 87 per cent. ; silver,
70 per cent. ;10 stamps ran 29 days, 1934 houts, cruched 1,243 wons ™

The mine manager at the Porto Rico Mine

Canadian Pacific Exploration.
Total working costs, $7,100."

cables: ** 060 tons of uge crushed yiclded $10.540.

Athabasca. —-Cablegram from nanager at Nebon (B.C.), September gih:
¢ 332 tons milled § the approximate value, $8,350."

Le Roi Mining Company. Mr. Carlyle, the company’s manager, reports
as follows :-—1 am pleased 1o say that the development work done duning the past
month has been very satisfactory in its results, disclosing, as it has, much more ore of
good value on each of the 500 ft., 600 ft., 700 fi., and So00 ft. levels, and T am more
than ever convinced that if for some time to come I devote most of our efforts to the
thorough development of this property, making the shipments of ore altogether a
secondary matter, as I am practically doing now, the results will amply repay us.
Ore shipments—~During the past month, owing to holidays and the accident 10 the
comupressor, we only shipped for twenty-four days, viz., 6,307 tons (2,000 1. net)
2,853 oz. gold, gross value $85.638; 6,471 oz, silver, gross value per ton $13.55
193,482 Nr. copper. 450 ft. level --This level is now ready to permit the extraction
of ore lying beneath the level floor, but at present we are nat touching this hody.
500 ft. level = This level was eatended until it connected with a raise from the 6oo ft.
level, thus giving good ventilation in both of these,  In the report for fast momh 1
stated that in this level we have found shate of rich ore, 75 fi. long and 2 ft. to g fi.
wide. 1 began a stope on this ore body, and as we proceed we are finding the vein
there to be from 7 fi. to g ft. wide of excellent ore.  As we have a large amount of
unexplored ground above this, this new body of ore promises well.  Daily as:ays from
this ure show that it is carrying from $15 to $30 in gold per ton. 600 ft. level —1n
the old or main stope considerable ore is being taken out'; in the drift started from a
cross-cut, to follow along the hanging-wall streak of the vein, we have found that we
have a shute about 70 fi. long and § ft. to 10 fi. wide, carrying good values, showing
that we will have here another gaod stope avaitable.  In the west end of this level in
the Tregear stape, in the second floor o}lllc stope, for the length of over 100 ft., we
now have a fine face of ore 8 {i. to 12 {t. wide, averaging $15 per ton in all values.
This stope has improved very much during the fast month, and now looks very well,
700 f1. level—0n the level floor this stope is now 280 ft. in length, and at the west
end we are eatracting all the ore in the vein 1o a widih of 435 i, Much of this ore is
low grade, sunning 6 dut. to 8 dwt. in gold, but scattered thrangh is better ore, so
that the whole mass i< worth $10 to $12 per ton.  In the upper part of the stope we
are gelting opened up much more ore of higher grade,  In the west the face of the
drift is neatly all ore of low grade of 4 dwt. 10 12 dwt. in gold, hut this working is
louking very favourable, and is being pushed ahead to get under the Tregear stope of
the 600 ft. level.  During the month we started an upraise about 200 ft. back of the
face of this drift, but wearc only up 18 ft., showing 124 {t. to 2 fi. of ore, assaying
from 14 dwt. 10 22dwt. in gold.  Boc fi. level=The raise mentioned last month is
now up 30 ft., and, so far, has heen all the way in high-grade ore assaying from $18
to $75 in gold, We are now preparing 10 b.gin a stope at this point which, when
opencd, will give us 2 good tonnage  Immediately below this vein we intend sink-
ing 2 winze on the ore ta explore this ground, and have this working ready when the
shaft has been sunk and the 900 fi. level runin.  Just west of this raise we are start-
ing a stope westward along the footwall side of the vein, and yestesday 1 saw from 8
ft. to 10 {t. of ore that assays $16, casrying good copper values as well as gold.  The
face of this drift is now all in are that yesterday assayed $15 in gold.  This level has
shown raical improvement during the past month’s development. 9oo ft. level —
The shaft is now down 10 §96 ft., and we will begin shortly to cut out its station for
900 i, level, which will be staticd at 908, but so that the square setts of the timber.
ing as we stope up to the Soo will correspond.  Very good progress has been made
in sinking the shaft.”

LAKE OF THE WOODS.

... The most important piece of news since last writing is the antival of General
Wilkinson, manager of the Regina mine, and the report that this property is to be
reopened shortly,

* There is very little to record in the way of mining deals during the present
month, except perhaps some of an unimportant nature.  Negotiations have been
afoot for sume time about the Pritchard Scovil- Moure pmpcrlg in the Virginia mine
country, but as yet no bargain has been made, but wis likely the erisis with be veached
pretty soon now.

.. Theownersofa property composed of an island in Sturgeon lake, towards the
Virginia Mining Co.’s camp, recently brought to town sume very rich quartz from
their claim.

Mr. Ralph McKinstry has surveyed a few locations on the rich find he made
carly in the season in the country between Eagle lake and Spider lake,

. Mr. Geo, Swanson and his twa partners are putting up a comfortable cabin on
their propenty on Faple lake, just west of the Indian reserve.  They will also cut om
a soad to connect their property with Eagle River Station on the C.P.R.

. <\t Hay Island work is going on in the cross-cut from the 103 foot level, to
intersect the vein that was located Ly the diamond drill last winter,

. Wurk has been stopped at the Boulder mine for the present.  T. G. Smith has
just tinished the diamond drill baring at the bottom of the shaft,  The hole slanted
off from this point to a tatal distance of 315 feet, the object being to locate a parallel
vein—this vein was pierced and found to be a mixture oi quartz febite and other
gangee,  The shaftis 300 feet deep. Jo M.

Rat P'oitage, September 19, 1899,

NOVA SCOTIA.

At no time since the inception of gold mining in this province has there been as
much interest taken in pold mining as at the present time. At last a firm conviction
has seized the best nnng men that deep mining will pay here, and this convic-
tion is not the result of aperations in other countries, but the results of actual opera-
tions now demonstrated i several of our districts within the past year,

The ¢ Guffey Jenniugs * mine at Catibou, Halifax Counmy, gives, perhaps, the
best evidence of thisimp riant fact,  This mine was practically abandoned two years
ago—the lead had become small and poor as well, and was sold to the present
owners, who abandoned the old workings and sunk a new shaft several hundred feet
away from them.  Ata depth of 500 feet they tapped the vein, since which they
have deiven 800 fect ofdrii‘xs on the vein both ways from the shaft, carefully testing
the vein matter as they proceeded with this development work,  The results show
that this vein has been flouml to run from four to 12 fret wide, every ton of which has
proved to be pay ore and some of it very rich, sunning up into the ounces per ton.

The owners of this mine are a close cosporation who purchased it for what they
can make by operating it for the gold they can obtain from it. ,

A few days ayo the writer in speaking to one of the interested parties in ask.
ing what their prospects were received the following reply ¢ **We are perfectly
satisfied 3 our development work has paid expenses; we have 500 feet of ore over
head s we are now going down 300 feet farther, when if our beliefs are verified we
will put in from 60 10 100 stamps ; these is no question abowmt the vatue of 1he mine.”

The Brookfield Gold Mining Co. at North Brookfield has recently returned 996
ounces from 2,605 tons of ore. The richest ore ever taken from the mine is now
heing taken from its lowest levels between 500 and 600 feet vertical depth.

The Richardson mine, Isaac’s Harbor, yielded for the month of August 340
ounces from 2,200 tons of ore, leaving $3,000 net profit.

The Hurricane Point mine, Isaac’s Harbor, returned for August 135 ounces.
The Blue Nose mine, Goldenville, yiclded 331 ounces from 1,080 tons for the
month of August, and the New Glasgow 114 ounces from 606 tons of ore.

The Blockhouse mine, Lunengburg County, recently returned 677 ousces from
390 tons of ore,

By far the largest owners of gold mines in Nova Scotia to-day is J. Burpee
Neily and associates of Boston, Mass. Mg, Neily is a Halifax man and went to
Boston something over a year ago. Since then he has purchased the Gold Lake
mine, the North Brookticld mine, (adjuining Mr. Libhey's valuable holdings) the
Bonanza mine, Ocoham, the Neily mine, Lake Catcha district, a mine at Cow Bay
and one at Porter’s Lake, the Cochran Hill mine, Sherbrooke district and the
Trura wmine at Caribou,  For this aggregation of mines Mr. Neily has paid and
expended for plant nearly $400,000.  Not satisfied with the above eight mines he has
recently purchased the Stuart-llardman holdings at Goldenville. This property is
composed of the Wellingion, Denver, Palmerston, Little Ualmerston, Dominion,
Maytlower, Bowlder and Grape mine, and he has added thereto the Alexandsia,
Hayden and Durbey. This aggregation of propetties in one district makes probably
the most valuable mining property in the province.

Recently Mr. Neily has sccured the services of Mr. A. B, Call. M.E,, as
his general superintendent, who is now at Goldenville making arrangements for the
erection of a large pumping, hoisting and drilling plant to be erected at once. The
intention 3s 1o sink a main shaft 500 feet from which cross-cuts and levels will be
driven and a thorough system of over head mining established. The site for a 100
stamp mill has been selected and operations for its erection will commence in the
early spring. The material will all be laid on the ground during the winter.

A Tremaine mill is now being erected on the ground for the purpose of milling
some thousands of tons of old dump which has Leen found 10 contain from $1.50 1o
$4.00 per ton. With the Tremaine mill Mr. Neily expects, from the dumps, to
obtain gold sufticiert to repay the expense of sinking his deep shaft.
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Tite Richardsun Gold mine at Isaac’s Harbor, in the district of Stormont, has
a 40 stamp mill, which has been crushing on an average of 2,000 tons of cre pet
month for several years. This ore has been yielding an average of $2.00 per ton
which hasleft a fair margin of profit for the owners.

The tailings from the mill have been Kcrmittcd to run into a lake near by;
gradually the sand displaced the water until what was a lake is now an immense bed
of quartz sand.  Recently a Wilfley concentrator has been placed at the tail of the
mill.  This machine has proved that § per cent. of the tailings are concentrates.
Several lots of these concentrates have recently been sent to England and the United
States, and the results are a yield of $40 per ton, leaving a good margin of profit
after all expenses are paid. Thus it will be seen that the tailings, which have been
permitted to run into the lake, contain as much gold as what was saved in the mill.
It is estimated there are noless than 100,000 tons of sand now deposited in the dis-
placed lake, representing a value of $200,000,

The Richardson people are at present devising means of treating this body of
sand, and the Truro Foundry and Machine Co. have heen asked to prepare plansand
estimates for a plant to raise and concentrate this large body of valuable auriferous
sand. The plant will probably consist of a large centrifugal pump to raise the
material and cight Wilfley concentrators, It is thought that $1.00 per ton will cover
the entire cost, including treatment of the concentrates, which will leave the nice
little sum of $100,000 profits fur the company.

REVELSTOKE.

Continuous heavy rain has been the chief feature of the past month, accompanied
by unusually chilly weather; indeed much snow has fallen fately on the higher
mountains, though with amonth of the lovely weather cominon here in the fall, it will
probably all disappear. DBut it has been impossible to do much prospecting, and in
some cases even assessments could not be done owing to the depth of old and new
snow on the claims, it being considered no joke at all to wade up to your neck in
snow for the purpose of getting to your work. That is certainly one drawback to the
rapid development of this country, so much snow falls here and remains so long on
the hills, that there is no time at all to make a thorough examination of the ground
before tie arrival of the new scasan’s snow sends prospectors down from cheir claims
and stops their arduous but still fascinating employment for that year. On prospects
however, that have been more fully developed, where the work is advanced to the
extent of a tuagel or two, the snow is an advantage rather than a drawback, as much
heavier pieces of material can be handled on it, than on the dry ground, and with
due regard to the clothing worn, locomotion is rendered easier also. But notwith-
standing the cold, wet, and snowy August that has been our lot in this district, there
has been a very large amount of work done, and no reports are to hand yet saying

that the owners are Jlssatisfied with their holdings on account of the vein proving
worsc than was expected, or even pinching out altogether, but on the contrary all are
jubilant over th : proved permanency and increased value also in many cases, of their
orc.

This has Yeen the case in more than one instance in the Lardeau District, that
land of promises which are likely to be fulfiled.

On the Nettie L. near Ferguson, a vein has been uncovered in the tunnet which
did not appear at the surface —the vein varies from 2 to 3 feet wide, and is composed
of palena, grey copper and some iron pyrites, it assays about 700 ozs. silver, 1 oz.
gold, 10 per cent. copper, and 6o to 70 per cent. lead, which is indeed a very fine
showing.  As this vein was struck some 70 feet below the surface there is very little
doubt of its permanence and consequently of the great value of the mine. ‘This is no
isolated case ; from all sides come accounts of cre bodies being unexpectedly met with
in the course of development, and while all cannot be so extraordinary rich as the
example just given, yet they are always good and an addition to the previously known
value of the claims,

The advent of the railway into this quarter of the Kamloops, combined with its
known richness, has induced capital to venture here, and mining syndicates from
Ontario and elsewhere have sent their representatives to the ground to secure pro-
perties while they may be had, and to develop them without. delay. There is no
reasonable doubt that any such venture undertaken with proper caution and intelli-
gence, will repay its organizers many times over,

The railways referred to above are the C.P.R. and the Great Northern, both of
which are making rapid progress towards Trout Lake, while the latter has a large
staff of men clearing part of the townsite of Ferguson for the erection of a Round-
house and other workshops connected with a railway system,

Tt would not be fair to quit the subject of the Lardeau, inexhaustibleas it seems,
without specially making mention of the Sunshine, in the tunnel of which mine a vein
has been found 18 inches wide of clean galena and grey copper, which assays so
highly that the management consider they have enough ore actually in sight to pay
for 12 months’ development. If this statement is nearly correct, as it very likely is,
the old banner mine of the district, the Silver Cup, will have to look out for its
laurels, and on the Towser, an adjoining claim, preparations are being made for a
full winter’s work.

From Iilicillewaet there is no news whatever, so it is reasonable to conclude that
the camp is pursuing its rather too peaceful way as usual. Miners are asked for,
however, to work on the Tangier mine.

From Big Bend there is a great deal of information, mostly good, but the late
season and early snow this year have retarded matters very considerably as far as
regards prospecting. \Where, however, the claims had been further worked, and
where in consequence the snow was no drawback, very satisfactory results have
becen obtained.

The Carnes Creek Company have worked steadily on their property the Rose-
bery, and have proved in their lower tunnel that the high grade ore vein on the sur-
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face {arscnical iron, with guld-Learing pyrites) is continuous to a depth of at least 200
feet below the upper workings, so there is no fear of that vem pinching out. All
arrangements are being made there, also, for a steady winter’s work.

On the Eurcka claim (Laforme Creek) big stringers of ore are being cut through
in the tunnel, though there are many feet yct to be driven before the ledge is
reached, which shiows what a highly mineralized location this is, though indeed th~
same remark applics to the whor of the Kootenay District.

On Smith Creck, much further north, very excellent results are still being
obtained on the Placer claim now being worked there, and the owners are likely to
find themselves cumfortably fixed for the rest of their days, Much more ground has
been l'ucly staked in that vicimity, and there really scems some hope that the Big
Bend’s ancient reputation as a gold producer will be revived.  Some very fine gold-
bearing quartz was brought down this week from McCullough Creck, the gold being
thickly disseminated all through with the quartz itself and also in the decomposin
iron deposits that accompanied it, and everything scems to indicate that morey an
lime can be very profitabjy spent in that neighbourhood.

The Boston and B.C. Copper Company about whom so much has been said and
wrtiten, have wisely decided to ignore that wondrrful prospectus, and to go ahead
with development—this should of course have been done before, but it is better late
than never.  Ample supplies have been and arc being sent up to the claims in the
Standard Basin, and by next spring it is hoped by all that the rather tarnished name
that company now bears, will be made thoroughly clean and briliiant.

A, I,
REVELSTOKE, 12th Scptembier, 1899.

F' H MASON

Fellow of the Chemiceal Society, London.

Latc Chemist and Assayer to the Newbery
- Vautin Pateats Gold Extraction Co., Limited.

Consulting Metallurgist and Chemist
Analytical Chemist and Assayer

Chemical and Metallurgical Processes investigated.
Metallurgical Plants designed.

Specialty--Refractory Ores, Goncentrates & Tailings
LABORATORY, QUEEN BUILDING,

Halifax, N.8.

SURVEYING, MINING

AND

ENGINEERING : : .
INSTRUMENTS, . :

MINING TRANSITS.

sttt

Complete Line of Engincers
Instruments and Supplies.
Reasonable Prices. END ‘
FOR CATALOGUE. . o0 v 4 v

Heum & Hamison

KOTRE DAME 8T.,

MONTREAL, QUE.
ata s

oth EDITION

NOW READY
CANADIAN TINING TMANUAL

A complete Text-Book of the Mining Companies of Canada
and Newfoundland.

ABOUT GOOD VALVES

Our g9 Catalogue is just out.

We are as proud of it as we are of the goods it describes.

You know that a poor valve is about as miserable a thing as you
ever used.

Send for a Catalogue and then give the goods a trial and you'll not f
be disappointed.

THE FAIRBANKS COMPANY

749 CRAIG STREET, MONTREAL.

MINING WIRE CLOTH
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Mention this Paper,

Miners' Candlesticks

DOUBLE CRIMPED.

Coal Sereen Webs

ARE SPECIALTIES WITH US.

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

Write for Cataloguo.
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Rlaitat, G0l L
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Thomas D. Green, B.Sc.
- CIVIL AND MINING ENCINEER and
DOMINION LAND SURVEYOR
(Employed seventeen yms_by Dominion Government.)

Accurate Surveys a.nd Reports made of
Mining Properties.

" DAWSON, N.W.T.

A. W. STEVENSON
CHARTERED
ACCOUNTANT

| MINING AND INVESTMENT BROKER
smcoryoroo  MONTREAL

A. H. HOLDICH

'REVELSTOKE, B.C.

ANAI.YTIBAI. GHEHIST AND ASSAYER.

FROM ROYAL SGHOOI. OF IIIES, K
/ LONDON. .

- ¢

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

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

e SMART-EBY MAcmm-: Co LIMITED

191 Barton St. East,
Hamilton,

Correspondence Solicited. —==-

Ont.

RONALD HARRIS, J. EDWARDS LECKIE
C. & M.E. B.Sc. C. & M.E

HARRIS & LECKIE

GREENWOOD, B.C.

Box 79

; Hints "on ﬂ_x'ﬁa"lganiiat&i’m’il 4‘5‘:-}
AND THE S
General Care of Gold Mills

By W. J. ADAMH. .
ILLUSTRATED. "

A Practical Book for Practical Men.

SHOULD BE IN THE HANDS OF EVERY
MINING MAN AND METALLURGIST.

All previous works on gold metallurgy have devoted

most atttention to the theories, mechanios, chemistry

and history of gold milling. This book tells

WHAT TO DO AND HOW TO DO IT.

It 18 not based on laboratory tests,but on the Practical
Rmdt: obt.ained by the author in an experience of Qver |
2 Years, and tells how best to employ that which is
y for use, not in any one locality, but all over the

The articles from which this book is oompiled first
red in our columns, where they secured wi egread

in erest.. ‘We have undertaken ite publication the:
nuggesuon of prominent men In the mining world who
ed to have the valuable information rein con-

tained in more permanent form. .

CLOTH BOUND, #1.50

MODERN MACHIRERY Pususmna l:u

218 LA SALLE STREET
CHICAGO;. U.S.A.

A ey fae TR s

ANOTHER “ HINT - ON MAIMTINI.

Mr. Mine Manager :—You are interested tn
baving moderti machiuery throughont yonr
lant; s0 are we; - Let us ate ;
muh the dollar and wo'll farnish the M.
hinery.,

Michigan»"Céllege of Mines.

STATE TECHNICAL SCHOOL. Practical work.  Particular attention to

practical men who wish to study Special Subjects. Elective System. Colli

year, 45 weeks. Tuition for residents $ziinon -residents $150. Instruction in
Mathematics, Physics, Chennstry, Assaying, Metallurgy, Drawing, Ore Dressing,
Mineralogy, Petrography, Geo o]gdy; Mechanical, Electrical, Civil and Mining Engi-
neering, etc. Summer work in Metal and Wood Working, Stamp Mill, Surveying,
Testing of Materials, Steam Engineering and Field Geology. For eatalognes giving

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

The Mmmg Journal

RAILWAY AND COMMERCIAL GAZETTE
ESTABLISHED 1836.

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

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

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

Annual subscription, including postage, £ 1.8s.

Advertisements 1 inch, single column, $1 per insertion.

46, QUEEN VICTORIA 8TREET

LONDON, ENGLAND.

Ottawa Powder Company, Lid. g5

[ E S XX ERE XX

ESTABLISHED 1891.

LEE X XX R X XX

MANUFACTURERS OF NVNAMITE AND TR[OLINE

Dulers in Safety Fuse, Platinum Fnses, Detonators, and all Blastin,
%:pphes. All Orders Prompxly Attended to Under Guarantee
cellence.

% $ CENTRAL OFFIGE .

CENTRAL GHAHBERS OTTAVIA OHT
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ER BRO

RS

. ENGINEERS AND IRONFOUNDERS
PATENT AIR-COMPRESSING ENGINES, GAS-COMPRESSING ENGINES Ano VENTILATING FANS

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

WALKERS’ PATENT AIR-COMPRESSING ENGINES

Single or Compound Steam Cylinders with Corliss or Slide Valves,
having an Intermediate Coollng Apparatus.

The sytem of compressing air by STAGES effects a great economy in power and fuel, with a con-
siderable reduction of temperature ‘in the compressed air. The air is first compressed in the Low
Pressure Cylinder, then its tem };)erature is reduced in the Intermediate Cooler, and afterwards it is
again compressed in the High Pressure Cylinder.

WALKER BROTHERS have supplied a large nuimber of s on this princip
for Mining and other purposes, with the most satisfactory results. Nearly all they at present con-
struct are on the stage system, both for Mining and Colliery purposes.

The latest form of their patent Valves, which is a great improvement on the earlier types, affords
special advantages for compressing air, or gas, by the stage system.,

Afir Cylinders arranged for the ¢Single’” or ¢ Two Stage’ system of compression, the_latter
[Engines constructed either with trunk frames or box girder plates.]

WALKER BROTHERS bave had thirty years experience in the deslgn and. constmc-
tion of air and gas compressing machinéry, and their attention has been constantly given to perfect-
ing the details.

The Air Valves, as at present made (to their latest patents), are an immense improvement upon
those supplied twenty years ago.

The ;ggregate Power of the Compressors at work, about sso in number, exceeds 250,000 Indi-
cated H

WALKER BROTHERS have re-modelled over 100 Air-Compressing Engines originally
constructed by other Engineering Firms,

————=THE BLACKWALL TUNNEL=——=

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

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

8. PEARSON & SON, CoNTRACTORS.
Mgessks, WALKER BROTHERS, PAGEFIELD IRONWORKS, WIGAN.

DEAR Sirs,—We are pleased to confirm what we told you verbally the other day, viz: that we consider the Air Cylmders and Valyes of your Compmsors to be the best for sueb -

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

BLackwALL TunNEL Works, EAsT GrERNwICH, S.E.
May r1oth, 18g7.

One of your Engines ran fon almost a year without stopping, and it gives us great Fleasure to thus testify to the §°°d qualities of the phnt whlch

we purchased from you.

e are, Dear blrs, Yours faithfully.

Signed) pro S. PEARSON W. Mo

PAGEFIELD IRON WORKS, WIGAN, ENG

o

nfrn:gﬁ:;;}l:“ FOR... FRANC'S T_ PEACOCK:

M.E., 204 St. James St., Montreal
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Chemical and

Assa! Aggaratus

ZIN'C CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

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

#revsmenm_For PIPE, SQUARE and HEXAGON
NUTS, STEEL BOLTS, &c.

Mouns.

Becker’s Balances and Weights. DROP FORGED CAST STEEL. OIL TEMPERED.
. Battersea Crucibles and Muffles. : .
Hoskms Gasoline Furnaces. JAWS WHIGH GAN BE FII.ED.
Kavaher’s Bohemian Glassware.
‘ Munktell’s Swedish Filters. e ,
OUR 1897 CATALOCUE ON APPLICATION 10 in. takes Pipe 14 to 34 in. - $1.00 each.
I4. [{ ‘¢ % 6 I% Y] - - I.»SO (3
Joyman, Sons & @ompany B s w L e
380, 382, 384, and 386 ST. PAUL STREET, 24 ‘¢ “ [ Y2l ¢ - - 3.00 ¢
MONTREAL. 009

Mining Engineer Wanted. Aikenhead Hardware Co.,

An experienced Mining Engineer, to report upon
mineral claims in the Lake of the Woods District. ‘TORONTO.

AddreSS Wlth references to W A MARSH, Quebec, Can CANADA'S LEADING TOOL HOUSE.

MILL AND MINING MAGHINERY.

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

ALEX. FLEGCK, - Vulcan Iron Works,- OTTAWA.

THE SWANSEA FORGING CO.

Successors to ONTARIO BOLT CO. LIMITED.

—MANUFACTURERS OF—

Track Bolts and Nuts—
Bridge and Roof Rods—Drift Bolts—
Wrot and Cast Washers—

Square and Hexagon Nuts—
Railroad and Contractors Supplies.

Carriage, Machine, Plow and Special Bol
Bridge ahd Boller Rivets. pee olts.
Drop Forgings all kinds, Cerla‘e Hardware,

WORKS AND HEAD OFFICE, SWANSEA—NEAR TORONTO CAN.
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MINING INVESTORS
MINING ENGINEERS
MINE MANAGERS ...
THE CANADIAN MINING MANUAL
AND MINING COMPANIES YEAR BOOK

A Complete and Handilly Arranged Work of Reference to the
Mining and Smelting Companies of the Dominion . . . .

ENDORSED BY THE MINING PROFESSION
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Mr. S. M. ROBINS, Superintendent,
New Vancouver Coal Mining & Land Co., Nanaimo.

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

SRt

Dr. C. M. PERCY, Wigan, England.

With this valuable book my readers are well in touch, and 1
need only repeat here what I have more than once written in this
Journal, that for interesting and valuable information on Canadian
mineral industries and resources, it could hardly be excelled. No
person can know industrial Canada without it ; any one may under-
stand industrial Canada with it.

K E N
THE JAMES COOPER MANUFACTURING CO. Limited,
Montreal.

%

A Work for the
MINE MANAGER,
MINING ENGINEER,
METALLURGIST,
INVESTOR and
MARUFACTURER.

X9 L9I Xy i:(‘iii‘ﬁ'ﬂd} itf‘i}

‘Ready Now.
Prlce $4 00.

The MaNuUAL is the most useful book in our office.
EER
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% JAMES MACBETH & CO., New York.

R We appreciate the MANUAL very highly. Itis just what we

2} want, and we would consider it cheap at ten times the amount.

L , XY

i% THE INTERCOLONIAL COAL CO., Westville, N.S,

ﬁ We are very much pleased with the MANUAL, and find it very o
useful for reference. 383

592 394

e O e B 3 e e e B e 3o BB e B! z‘}‘f&iﬁﬁ‘i}‘x}‘{}‘
Orders for Copies and Advertlslng Space should be addressed

THE CANADIAN MINING REVIEW
OTTAWA, ONT.
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Canada Atlanttc R

THE SHORT FAVORITE RWTE

BETWEEN:

Ottawa and Mbntreal

TRAINS DAILY
EXCEPT SUNDAY
And Sunday Train Both Directions’
PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

Quebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston

And all NEW ENGLAND POINTS
wrough Buffet Wagner Slecpers between Oftawa and New York,

checkedtolllpmnts;ndpnmdbycmtcmsmmm.
For ts, 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.

” “THE JESEREY MFG. 0.

" Cdlumbus, O.

Central Shaft with Crusher-Head supported from top
Instead of at lower ond.

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 Dlplomas.
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, CANAD4
Canadian Manufacturers of the McCully Rock Crusher

Patented In
Canada and United States.

[P

0lter,Steel and Special Chains,

ELEVATORS

CONVEYORS
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WIRE CABLE
CONVEYORS.

THE JEFFREY MFQ. 00, * oermaurr, |

Columbus, Ohlo. * - sroraons

RELIABILITY

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 C0. Ltd.

HULL. CANADA.
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OWNNBRAN .

OuR "CROWN BRAND FUSE IS
usso INALL CLIMATES AND
HAS NEVER CAUSED THE LOSS
OF-ASINGLE LIFE SINCE OURWORKS
WERE FIRST ESTABLISHED MORE /&2
THAN A CENTURY AGO.

k@AREGORD %“\“ETT 3 0"@'

s ENGLAND =
STOCKS~HELD IN GANADA BY |

ONTARIO Powper WoRKS
KINGSTON,ONT.

Rice Lewis & SoN Le
TORONTO. ONT. ‘

DYNAMITE AND EXPLOSIVES "

. Manufacturers and Dealers in . . .

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
¥, ONTARID POWDER WORKS ™ ™™"iimermson, Ont.

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.

'Electric Blasting Apparatus.

Adapted for Firing all kinds of Explosives used in Blasting.

Victor Electric Platinum Fuses. ‘

Superior to all others for exploding any make of dynamite or blasting powder. §
Each Fuse folded separately and packed in neat paper boxes of 50 each. All [}
tested and warrtmte(r Single and double strength with any length of wires. :

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

and mining works.
Victor Blasting Machine.
Fu'es b to 8 holes ; weighs 15 Ibs., adapted for prospecting, etc.

Insulated Wires and Tapes, . Blasting Caps, Fuse, Etc. S

"'.'.a{“’“"“ AIES MACBETH & CO., 128 Maiden Lane, New York, U.S.A. CATALOGUE




THE SNOW STEAM PUMP WORKS.,

MANUFACTURERS OF

Steam Pumps, Pumping Engines and Hydraulic 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|

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

CAST IRON
WATER AND GAS

OFFICES :

CanabpAa LiFe BuiLbping
MONTREAL.

WORKS : LACHINE, QUE. PRICES ON APPLICATION.

The Muntreal Gar Wheel Co,
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.. CHILLED ..

LACHINE, CANADA LIFE

WHEELS ™

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

TTTTTTTT DRUMMOND, General Manager.

MONTREAL.

CANADA IRON FURNACE CO. Limited

AAAAAAAA

. CHARGOAL PIG IRON

Band
“C.LF,
Three
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ALSO MAKERS OF PRESSED AND REPRESSED BRICKS.

Canada Life Building
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GEO, E. DRU

MMOND,

IMONTIREAIL.

Managing Director and Treasuver.
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THE DOMINION WIRE ROPE GO. Limren

MONTREAL, CAN.
Manufacturers of ‘. LANG,S ” PATENT WIRE ROP ES

FOR COLLIERY AND GENERAL
MINING PURPOSES.

Vancouver, BC.
Rossland, B.C.

BRANCH OFFICES:

Winnipeg, Man.
Toronto, Ont,

ALSO BEST STEELWIRE ROPES

Fasee

FOR ALL PURPOSES.

Ottawa, Ont.

CATALOGUEJON
Halifax, N.S.

APPLICATION.

THE COST OF STEAM

To decide which type of boiler will produce steam
at the lowest cost, it is necessary to consider the cost
of the boiler, the evaporation of water per pound of
fuel and the expense of keeping the boiler in working
order.

Compare our boiler, the ¢ Mumford Improved,”
with a water tube boiler and it will be found that ours
has the advantage in all these points.

Cost.—Our boiler costs less on account of its _

simpler construction.

Robb Engineering Co.

Evaporation.—Our boiler is internally fired
and therefore more heat is absorbed by the] water.
The water circulation, an important factor in evapor-

ation, is similar to and probably more rapid than that
of a water tube boiler.

boiler.

Expense.—The furnace of a water tube boiler
requires relining with firebrick frequently, a large item

of expense which is not required with our boiler.

Limited, Amherst, N.S.

FRASER &

CHICA GO,

CHALMERS

ILL., U.S. A,

AN? LLONDON, ENGLAND.

Mixiing
Machinery,
Stamp Mills,
Smelters,

Rock Crushers,
Riedler Pumps
and

Air Compressors

O-0-0-0-0-0-00-0-0-0-0-0-0-0-0-0-0-0-0-00-00000000000000000000

O-OO-0O-0-00-0-0-0-00-0-0-000-0000000 0000000000

0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-00-00-0 0-0-00-00 000000000000

0-0-0-0-0-0-0- 00000000000 00000

Frue Vanners,
Sederbohm,

Adams and

0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-000-0-0000

Wood Boilers,

Corliss Engines,

o Concentrating
Machinery.

0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-00

have the best maﬁufacturmg facilities for making anything in the
¢ Perforated Metal line, Placer Grizzlys with Taper Holes, Stamp

Mill Screens, Trommels, Coal Screens, &c. Sgreen Samples on RE[]lIOS

Tests made by disinterested -
parties with the same coal resulted in favor)of our

Hoisting Engines

S



