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ALL KINDS oOF

RUBBER GOODS for MINING PURPOSES |

MANUFACTURED BY

- THE GUTTA PERCHA AND RUBBER MFG. GO. OF TORONTO,Lo

1ce 6la 63 FRONT ST WEST TORONTO. FACTORIES AT PARKDALE. :
Steam & Alr Ho;e Rubber Bumperx and Springs. Fire Hose. Pulley (,overmg Rubber Clofhing & Boots.

|NGERS[]|_|_ RUGK DRlLl GUMPANY

STRAIGHT LINE, DUPLEX AND COMPOUND

 AIR COMPRE SSORS

Stone Channelling Machines, Coal Mining Ma.ehlnes, and Complete
Plants of Mimng Tunnelling and Quarrying M.achinery

299 St dames St MONTREA'—



3| This Term is Descrlptlve of the New

Posser SPEEIAL INJEETUR

VWWW :

Especially Designed for High Pressures and Hot Water Supply.

)

AccompLiSHES MARVELLOUS RESULTS with UtMosT SIMPme OF Gnnsmucnnu'&' OPERATION:

Working Range 14 to 250 lbs. Steam. Handles Hot Water up to 145 Degrees. | Send for Circulars
Descriptive of this Most Wonderful Invention. Also, Remember, for OrdmarV Uue the World- Renowned
Penberthy Automatic Injector has NO EQUAL.

PENBERTHY INJECTOR COMPANY

131 SEVENTH STREET, Branch Factory:
DETROIT, MICH. _WINDSOR, CANADA.

LARGEST INJECTOR MANUFACTURERS IN THE WORLD.

Mining, Milling & Smelting Machmery

T IR e

~ Gold Mmmg Machinery with Latest [mprovements.

‘ (UM)ER LICENSE FROM THE E. P. Aruis Company, \IrLWAUxEF)

Stamp Mnlls Crushers, Rolls, Jrgs, Concentrators, Hoisting Engines,
Steam Pumps, Engines, Boilers, Shoes, Dies, Water Wheels, &c.

THE WM. . HAMILTON MANUFACTURING CO. Limited

HEAD OFFICE AND WORKS:

Branch Office:

VANCOUVER, B.C. PETERBOROUGH, ONT.
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Nova Scotia Steel Co. Ltd

MANUFACTURERS OF

== hammered and Rolled St&l for Mining Plll‘l)OSQS e

Pit Rails, Tec Rails, Edge Rails, Fish Plates, Bevelled Steel ; A FULL STOCK OF MILD FLAT, RIVET-
Screen Bass, Forged Stecl Stamper Shoes and Dies, Blued || ROUND and ANGLE STEELS ALWAYS ON
[ achinery Steel #4740 3){ " Diameter Steel Tub Axles Gt o | HAND, ##SPECIAL ATTENTION PAD TO
sogey Coow Bar Stec, Wedge Sted, Hammer Stee, Pick || prup s o oE SUIREMENT'S ottt 8 ot ot ot s
Steel, Draw Bar Steel, Forgmgs of all kinds, Bright Compressed

Shafting 56’ to 5" true to | pm of One Inch.tt ot ototot S###CORRESPONDENCE SOLICITED.st st kot

Works and Office: NEW GLASGOW N. S.

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

ALWAYS CARRIED IN STOCK.

y SHIES 0D D, e
. JAMES HUTTON & CO.

.--i-.-w MONTREAL

HOMAS FIRTH & SUNS DRILL STEEL '

M. (AMS, TAPPETS, BOSSES, ROLL
SHELLS, CRUSHER PLATES.

Adamantine Shoes and Dies "énd Chrome Cast Steel,

CAMS, TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES.
Aiso Rolled Parts for Huntington and Other Mills.

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

' uu-rnv:nu:'_l;gnn"“‘ BROOKLYN N Y U s A'

H H. F'U L..L_ER & CO.
41-45 UPPER WATER ST, L HALIFAX, N. S.

..... WHOLESALE AND RETAIL DEALERS IN.....
Bullders Blacksmiths’ and General Hardware

Mining and Mine Supplies a Specialty.

SOLE AGENTS IN

v scoru o 30SEON. Belting Co’s Rubber Goods, and Reeves' Wood Split Pulleys.

Correspondence Solicited. P. 0. BOX 178. . Shipments 'Promptly and Carefullj Attemded to. |
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650 IMPERIAL CYLINDER OIL

Is recognized as being the best Cylinder Oil made for
High-pressure Engines.

MANUFACTURERS sz

.IMPERIAL OIL CO. Ltd.

Petrolea, London, Toronto, Hamilton, Brantford, Peterborough,
Windsor, Quebec, Kingston, Montreal, Mortcton, N.B., Halifax,
N.S., St. John, N.B., Winnipeg, Vancouver.

Electric Blasting

VICTOR ELECTRIC PLATINUM FUSES. -

Supenor t2 all others for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed
in neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wxres

“PULL-UP” BLASTING MACHINE.
The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.
No 3 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying and mining
works,

VICTOR BLASTING MACHINE.

No. 1 fires 5 to 8 holes; weighs only 15 1bs. Adapted for prospecting, stump blasting, well smkmg, etc. Standard
Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by J_A_MES MACBETH & CO.,

FRIED. KRUPP, | -
MAG?EBUH(;S B?CNKAW EGE?bANY) RURO r UNDRY &
MACHINEC’

_ENGINEERING WORKS, IRON AND STEEL FOUNDAY.
| [ ngireers

MINING and MILLING MACHINERY. '
[3oilerMakers®

Gruson Rock and Ore Crushers of
specially strong construction.
ROLLER MILLS, STAMP BATTERIES,
CHROME STEEL SHOES AND DIES. \
I i, o, and fbu nders
Ie ucmgorestoany egreeo neness
RU 20
MACH'NERYJ LX'irTEH
ing Furnaces, etc. !
. COMPLETE CONCENTRATON PLANTS... . 7 INFRUVENENTS
e mmm \%J;elgl?‘lMlxture .Shocs &Dieg
AGENTS: tht B R w

MORE THAN 1,100 AT WORK.
CANADA:{ 3= St Francois Xavier St.,

Amalgamating Apparatus, Hydraulic
Classifiers, Jig Machines, Round
Buddles, Improved Rotary Tables,
Improved Percussion Tables, Sweep-
ing Tables; Amalgam Cleaners.
Amalgam- Dnstlllmg and Gold Smelt-

-

MONTREAL. \'learmg Qllillﬂy un%lll‘pﬂ;ﬁﬁd
For the United States: 'rnos PROSSER & SON, 15 Gold Street, New York. % w
For xex(i}ct?uonwe eburz-nucnu, A‘= ot &d.ozru le)’xiE:. enFZr ls'?:gh @?&ﬁw A &&% °
Afrlca United En ng Company, Ltd., P. O. Box 399, Johannesburg, S. A. R

MI( : A BO'I"Il » COV »y GS Tested by Mechanical Experts of the Canadian Pacific Ry. Co., Grand Trunk
Llvd 4 * Ry. Co., Michigan Central Ry. Co. Boiler Inspection and Insurance Co. ,
. and proved to be the BEST OF ALL NON.CONDUCTORS.

All Steam Users should see the New Mica'Boller and Pipe Covering, It is Flexible, Durable and a Non-Conductor of Heat.,
Full Particulars, Reports of Trials, Prices,

" Testimonials, &c., trom THE_ MICA BOILER COVERING COMPANY, Limited, 8 JORDAN STREET, TORONTO, ONT.




THE CANADIAN MINING REVIEW.

THE ROYAL Ll e
ELECTRIC CO.

~— MONTREAL

iii

MANUFACTURERS OF...

FLEGTRICAL MACHINERY m APPARATUS

.

Y

-\ 24
Tramways Compressors
Hoists ‘Fans
Locomotives Stamps
Pumps Drills
aN aN

..FOR ...

MINING AND TRANSMISSION OF POWER.

wr 3. K.C. TWO PHASE SYSTEM

Renders distant Water Powers available for all kinds of Mining Work

WRITE US YOUR REQUIREMENTS AND WE WILL FURNISH YOU WITH ESTIMATES AND PLANS
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DAMOND DRILLS o s ok

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 has just ordered 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 CO”PANY,

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

CoNTRACTORS FoR ProspecTiNg MINERAL Lunos wiTh The Duawow Dai, CHICAGO, ILL.

Bo.ds. g «aB oy “ASBESTIC"
Y THE DESSAU COMPANY § THE KING OF WALL PLASTERS.

FIREPROOF being purely Asbestos which is itcombustible.
Lorsch Building, 37 & 389 MAIDEN LANE, N. V.
IMPORTERS OF

q CARON (Black Diamonds) FOR DIAMOND DRILLS

NO CRUMBLING OR CRACKING.
And All Mechanical Purposes.

INTRINSICALLY CHEAPER than any other Plaster.

A Few of the Principal Buildings Plastered with Asbestic:
THE nenonm nuu.nllw Victorla Square, Montreal.
THE Y. W. a Montreal.

THE ROVIL VIGTO tA 00 ‘. EGE, Montreal.

THE Pl't&'rl-:sntl.l"r {usstnz As&&: Verdun, near Montreal
THE GRAND ac|

THE NEW CUSTOMS-APPRAISERS’ Srom:s New York,

g RS e D T oIS, Drege momion of which
q - was lately destroyed by fire and rebuilt.
THE AMERICAN ASBESTIC CO,,
’ BRAZILIAN AND AFR[CAN BORTZ. B Wnls“clltiolrnl;ggnpal;l'g;and Ioﬂ WH.UAM STREET’ NEw YQRK.
c) 43" BEST QUALITY AT LOWEST PRICES. Sole Proprietors of ““ASBESTIC ** for United States and Canada.

BULLOCK DIAMOND DRILLS.

*Extract c°res showing the nature of all formations pene-

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

. FIFTEEN STYLES AND SIZES....

Adapted to All Requirements.
 ahatalalaly
Manufactured Exclusively by ......

“ °¥t:';;1:~:,:: »» M. C. BULLOCK MFG. CO.* P

CORE, 2 IN. DIAMETER. coﬂ! 13-16 IN DIAMETER.

177 W. LAKE STREET, CHICAGO, U.S. A.

Ottawa Powder Company, Ltd. g =einis'w

LR R R R R )

MANUFACTURERS OF NDVNAMITE AND TRIOLINE.

Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting

Supplies. All Orders Promptly Attended to Under Guarantee of %
Excellence.

CENTRAL OFFICE: .
CENTRAL CHAMBERS, OTTAWA, ONT.
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MINING AND MILL MACHINERY.

Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,
Water Wheels, Brass and Iron Castings of Every Description.

ALEX. FLEGCK, - Vulcan Iron Works, - OTTAWA.
HAMILTON POWDER COMPANY.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.

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

WIRE CLOTH SRADES
[} Eessss MINING PURPOSES.

George B .Meadows 128 KING STREET, WEST,
A—_BY o ’

TORONTO ONTARIO.

lron and Steel Stru‘.t.n s for Collieries,

Metal Mines and *imdtmf; Works.

Steel Bridges for Railwavs and  Hichwavs,  Steel Piers and

Trestles. Steel Water
Towers and Tanks.,  Steel Roors, Girders, Beames, Columns

tor f’)llildin{ .

ROLLED STEEL BEAMS. JOISTS, GIPDERs CHHNNELo ANGLES, TEES, 1 BARS AND PLATES

ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET
Fables, giving Sizes and Streogth of Raolled Beans, on apnlication

U Office Address, MONTREAL.

Dominien Bridge Co., ltd., AN

l achine ocks,

OrricE, 8 PINE ST.—SAN FRANCISCO, CAL.—Wonks, 332 BAY ST. i}

GALIFORNIA WIRE WORKS.

SIMPLICITY, R the economical transportation of

material over rugged Countries, Ore,
DURABILITY Coal, Sand, Fuel, Sugar Cane, Etc., Etc.
Satisfaction and Economy Guaranteed. 200 Lines in Operatlon
Spans 200 to 2000 feet. Send for Illustrated Pamphlet.

Address g

CALIFORNIA WIRE WORKS,

332 BAY STREET, SAN FRANCISCO, CAL., U.S. A.

HALLIDIE ROPEWAY.
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Standard Silver-Lead Water Jacket
Smelting Furnace.

lReN %RKS
i @ (OMPANY,
DENVER COLO., U.S.A.

.

N R A AR AR A A A A VA

CONTRACTING ENGINEERS FOR
ano MANUFACTURERS OF

— STMELTING FURNACES

. Equipped with Arch-Bar System of
For the reduction of Gold, Silver, Lead, Copper and Pyritic Ores.

Mantles, insuring rigid and strong
walls. No Cracks.

We also Manufacture all kinds of Machinery for

CONCENTRATION AND AMALGAMATION, MILLING AND CYANIDE, CHLORINATION, ETC., OF I.ATEST |HPBOVEI1 UESIGNS.

Send for Catalogue of Special Class in regard to which information is desired.

wmenes o I NE Finlayson Patent Wire Rope Tramway

Embodies all the Good Features of the Old Systems, with the addition of many New Patented ones, making it the most Perfect
System of Rope Haulage extant. It is of the Double Rope System. We especially call attention to the Automatic 1.0ading and
Unloading Terminals and Intermediate Stations as bemg most important improvements over all other Systems. Anyone con-
templating the erection of a Tramway should investigate its merits before purchasing elsewhere. It is the best Tramway that
has ever been placed on the market. Full Description on application.

Agents for ERIE CITY IRON WORKS, Engines, Boilers, Etc., and SMITH-VAILE Steam Pumps.

~ JOHN A. ROEBLING'S SONS Co.

MANUFACTURERS OF

ROEBLING

OF ALL KINDS.

Mining Ropes a Specialty.

ALSO, IRON, STEEL AND COPPER WIRE OF EVERY DESCRIPTION.
H7 and |9 LIBERTY STREET, NEW YORK.H L sty

MANAGER.
Office and Works: TRENTON, N. J. Office and Warerooms: 173 LAKE S8T., CHICAGO. 25 FREMONT ST., SAN FRANCISCO.

MACHINERY DEPOT.

A. R. WlLLlHMS & CO.

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

345-347 St. JAMES STREET, MONTREAL, QUE.
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F. B. POLSON J. B. MILLER

POL.SON IRON WORKS

TORONTO, ONT.
THE BEST EQUIPPED BOILER AND ENGINE WORKS IN CANADA

Hoisting Engines

Steel Boilers .

Mine Pumps: .

Rock and

Ore Breakers:. .
N

STEAM YACHTS AND LAUNCHES

The Brown Automatic Engine

GET OUR PRICES BEFORE ORDERING

ESPLANADE FOOT OF SHERBOURNE_ST. TORONTO_

Joshua Hendy Machine Works
ton: s K, b o 5. AN FRANGISCO, CAL., U. S. A,

MANUFACTURERS OF AND DEALERS IN__

hydraulic ITining miguey <2

COMPRISING

Air Compressors and Drills, Hydraulic Derricks, ~ Ore Buckets,
et | “Cornish” Pumps, Hydraulic Giants, Ore Cars,
) i Gold Mills and Appliances, Hydraulic Gravel Elevators, Ore Concentrators,
% Hoisting Engines, ~ Hydraulic Hoists, Ore Crushers,
\ Horse-Power Whims, _ Hydraulic Mining Plants, Ore Feeders.

““Hendy’’ Improved ‘' Triple Discharge’’ Two-Stamp Quartz Mills.
SHEET-IRON AND STEEL PIPE FOR HYDRAULIC MININC.

Plans and Specifications and Estimates of Cost Furnished and Contracts made for supplying and erectlng Mining and
. Milling Plants for all conditions of use.
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FRASER & CHALMERS

CHICAGO, ILL., U.S.A.

MANUFACTURERS OF —aw

MINING MACHINER!
STAMPIMILLS
SMELTERS, ENGINES
BOILERS

RIEDLER

AIR COMPRESSORS
and PUMPS

OTTO TRAMWAYS
alSpeciaity

PERFORATED: METALS

RIVETED STEEL PIPE
Etc. .Etc.

Write for Prices and Particulars on AnyZClass of Mining Plant.

T pavs Tf 2 CANADIAN ..
ADVERTISE g MINING REVIEW

W W™ Wi} The Oldest and Only Official Mining Paper in Canada

AND HOIST COMBINED
ON STRONG IRON BASE.

UNION GAS OR OIL ENGIN

NO FIRE. NO STEAM. NO BOILER.

Ten years’ experience.

NO DANGER.

About two thousand Engines in use.

Started instantly. Compact, Strong, Simple, Efficient, Economical.
Perfectly governed, so that oil is used only in proportion to the work done.
No expense when idle.

Particularly adapted to Mining and Ship and Wharf use.

Built in sizes, 6 to 50 horse power.

Also builders of Marine and Stationery Gas and Naptha Engines.

Send for Catalogue and state horse power required.

UNION GAS ENGINE CoO.
318 Howard St.  SAN FRANCISCO, CAIL

nm

hmnu QLD

STEAM TUBE CANER

FIVE MINUTES TO THOROUGHLY CLEAN YOUR BOILER TUBES WITH THE .

HAMILTON BRASS MFG. CO'S STEAM TUBE CLEANER'

Hamilton Brass Manufacturing Co.

HAMILTON, ONT.

m
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SCHOOL orF MINING,

KINGSTON, ONTARIO.

The Following Courses are offered —m

2
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1—Three Years’ Course for a Diploma in

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

—

SASA A

3

2—Four Years’ Course for a Degree in

(A) Mining Engineering (M.E.)
: _ (B) Chemistry and Mineralogy (B.Sc.)
(C) Mineralogy and Geology (B.Sc.)

3—Post-Graduate Course for the Degree of

Doctor of Science (D.Sc.)
For further information see the calendar of Queen’s University for
1897-97, p. 128.

4—Prospector’s Course.

& :
@ The School offers to Mine Foremen, Assayers, Prospectors and
i Mining Men generally, Special Courses of Instruction beginning
% January 6th, 1897, and continuing eight weeks.
%

s—Extramural Classes for Prospectors and Mining Men.

Lecturers will be sent to Mining Centres to conduct Classes ‘in
Elementary Chemistry, Mineralogy and Geology as applied to the
discovery and winning of valuable minerals.

Az iz shz bz sl s~ sz sz sz s

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

Mineralogy, Petrography and Drawing. In the Mining Laboratory recently built the operations of Crushing, Amalgamating,
Concentrating, etc., can be studied on a large scale.

The BRUCE CARRUTHERS SCHOLARSHIP (value $200 per annum) will be awarded in May. Its object is to
aid one who has had some experience in amalgamating, etc., in acquiring a good education in Mining Engineering. The
conditions of the award will be made known on application to the Director or the Bursar.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,
SCHOOL OF MINING, KINGSTON, ONTARIO.
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PROVINCE OF NOVA SCOTIA.
Lieases for Mines of Gold, Silver, Coal, Tron, Copper, Lead, Tin

—AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1893, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in areas of 150 by 250 feet, any number of which up to one
bundred can be included in one License, provided that the length of the block does
®ot exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed. ®

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

.when the hours are from 10 to 1.

Royalty on all the Gold they extract at the rate of two per cent. om smelted Gula
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 Commhdon.
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every 15 miles from Halifax in which to make application a1
the Department for his ground.

MINES OTHER THAN

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for
minerals other than Gold and Silver, out of which areas can be selected for mining
under lease.  These leases are for four renewable terms of twenty years each. The
eost for the first 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.
Al titles, transfers, etc., of minerals are registered by the Mines Department for &
wominal fee, and provision is made for lessees and licensees whereby they can acquire
promptly either by arrangement with the owner or by arbitration all land required for
their mining works.

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

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotie
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 ; Gve per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

“waries in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water.  Coal is
known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at
numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are
mwet at numerous points, and are being rapidly secured by miners and investors.

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,
HALIFAX, NOVA SCOTIA.
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OLD SYDNEY COAL.

® ® 00 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 Austrian Underwriters.

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH.

SPRINGHILL COAL.

THE EUMBEHLANﬁ 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.

Heap Orrice: 107 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUMMOND COAL.
THE INTERCOLONIAL COAL MINING CO. Limmen,

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

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

MINERS AND SHIPPERS OF

- BITUMINOUS COAL AND COKE

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

DOMINION
OAL
COMPANY

OWNERS OF THE

Victoria, Interné,tional,
Dominion, Bridgeport,
Gowrie, Caledonia,

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

oFchesTC (AL Sloustimes

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

G O

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, 50 Bedford Row, Halifax.
KINGMAN, BROWN & CO., Custom House Square, Montreal.

pppppp
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HARVEY & OUTERBRIDGE, Produce Exchange Building, New
York, Sole Agents for New York and for Export.
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ESTABLISHED 1864.

THE BEST EQUIPPED SHOPR IN CANADA.

HOISTING and HA

ULAGE ENGINES

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

MINING MACHINERY

B@" 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.

garrier, Lain¢ &

LEVIS, QUEBEGC.

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

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

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

Pumping Engines of all

STOVES OF ALL KINDS.

Ship Builders, Marine Engines and Boilers.

Q0.

P

FIRE AND BURGLAR-PROOF

SAFES!

OF ALL KINDS AND SIZES.

QAT RA A

We make Safes with CHROME STEEL LIN-
ING, a style most useful for Gold or Silver Mining
Companies. We have these both New and Second
Hand in Stock.

QA AAG AR

Ja& J. TAYLOR,

TORONTO SAFE WORKS,
TORONTO, ONTARIO.

MONTREAL

J. Bertram & Sons,
CANADA TOOL WORKS,

DUNDAS, ONT.

Builders of Iron

¢ « e WORKING MACHINERY

REPAIR SHOP, MACHINE SHOP, SHIP YARDS,
BOILER SHOPS, ENGINE WORKS,
CAR SHOPS, FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARCEST IN CANADA.

OUR LINE OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETE.

321 St. JAMES STREET.‘

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

... STORE:

Full Information obtained at the Above Addresses. Write for Prices.
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CANADIAN GENERAL ELECTRIC COMPANY, Ltd,
Head Office: 65 FRONT ST. WEST, TORONTO, ONT.
BRANCH OFFICES AND WAREROOMS:
1802 Notre Dame St. - - - MONTREAL 2 Main Street - - - - - - WINNIPEG
138 Hollis Street - = - = HALIFAX Granville Street - - - - - VANCOUVER

NELSON, B.C.

FACTORIES: PETERBOROUGH, ONT.

INDUCTION MOTOR GEARED TO VERTICAL TRIPLEX PuMP, ROBINSOX DEEP MINE, JOHANNESBURG, SOUTH AFRICA.

€lectric Nining Apparatiss

A AU A A A A s A A AT s b da AL LRt LA L]

WE MANUFACTURE a complete system of direct-current and alternating macliinery for the TRANS-

' MISSION AND DISTRIBUTION OF ELECTRIC POWER FOR MINING PURPOSES.
Our apparatus of this class has been carefully developed in the course of a wide experience in the United
States, Mexico, South Africa, Australia, etc., to suit the peculiar and severe conditions of mining service.
We are prepared to furnish Generators, Motors and detail appliances specially worked out for operating
PUMPS, HOISTS, VENTILATORS, TRAMWAYS, STAMPS, .'COMPRESSORS, Etc.

We Build Generators up to 2,000 horse power specially designed for Electrolytic and Electro-Chemical work.

LAV N

WRITE FOR CATALOGUES OF ELECTRIC MINING APPARATUS.
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Mining Properties Examined and Reported on.
25 Years’ Experience.

A.T. Anderson & Co.

PATENT AND MINING BROKERS,
And Mining Machinery Agents.

TORONTO.

E. S. TOPPING,
TRAIL, B.C.

62 ADELAIDE ST., EAST,’

Has for Sale

Mines and Prospects on Lookout Mountain,
Rossland, Salmon River and all other parts
of the Columbian Basin. Lots in Trail.
Lots and 20 acre garden plots in Deer Park.
Will buy Stock for outside investors and try
to protect them from wild-cats. Will examine
mines.

DIVIDEND PAYING

Mining Stocks and

ALL REPRESENTATIONS GUARANTEED.

J. M. HARRIS, SANDON.

SRLD.

ny Kind of Liquid.

Always in Ozder, Rever Clogs nor

freeses, B Pamp Guaranteed.
10 BIZES.—— .Jf

200 to 12000 Gallons per Hour,

'Coet $7 to $7(5 each. Address

GARTH & CO,
§30te 563 OvalgBt. MONTREAL

KING BROS.
Miners of Crude Asbestds

ALL GRADES.

Head Office: BELL'S LANE, Quebec.

MINES AT THETFORD STATION,
QUEBEC CENTRAL RY, QUEBEC.

W. J. WATERMAN,

Mining Engineer,
610 CRANVILLE ST,
Box 123.} VANCOUVER, B.C.

Telegraph Address, WATERMAN, Vancouver.
MONTREAL TESTING LABORATORY.

MILTON L. HERSEY, B.A, Sc.,

CONSULTING CHEMIST OF THE
Canapian Paciric RaiLway Company.
Formerly Demonstrator in Chemistry, Faculty of Applied
Science, McGill University.

ASSAVER AND MINERALOGIST

ASSAYS-ORES

Minerals, Bullion, etc., Analyses of Lubricants, Paints,
Cements, Fuels, Iron, Steel, etc. Largest and
. best equipped Private Testing Labora-
tories in Canada.
A 5\ S —— - Y - - — AT IO T S RS
MINERAL PROPERTIES EXAMINED. .. .
ANALYSES of all materials made with greatest accuracy. In-

struction in Assaying, etc., to Prospectors and others. Aluminium
Assay Balance, sensibility 1-24,000 grain.

Special Rates to Mining Companies. R
SAMPLES BY MAIL—Icent fer 4 ozs.; limit 24 0zs.™
OFFICE AnND LABORATORY:

16 ST. SACRAMENT ST.,
MONTREAL.

[Few Doors Fast of Board of Trade Building ]

ORFORD COPPER (0.
Copper Smelters

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

Copper Ore, Mattes, or Builion Purchased. Advances
made cn Consignments for Refining and Sale.
Specialty made of Silver-bearing Ores and Mattes.

sSELL
INGOT AND CAKE COPPER.

Robert M. Thompson, G. A. Land,
President. Treasurer.

Office, 37 to 39 Wall Street,” New York.
PROCURED

PATENTS ™.

MINING INVENTIONS

»* RIDOUT & MAYBEE, ™= ¥ SERERT. Torowo.

Foreign Members of Chartered Institute of Patent Agents,
England.
Send for Free Pamphlet on Patents, Etc.

Now Ready!
PRICE $4.00
- SEVENTH EDITION

CANADIAN MINING TRON
WD STEEL COMPANIES’
~ MANUAL For 1897,

240 ILLUSTRATIONS

ORDER NOW!
CANADIAN MINING REVIEW, OTTAWA.

LEDOUX & COMPANY

9 CLIFF STREET, NEW YORK.

ERGINEERS, METALLURGISTS and ASSAYERS.

Public Ore Sampling and Storage Works.

All the principal buyers of furnace materials in the
world purchase and pay cash against our certificates of

J assay, through New York banks.

By special permission of the Secretary of the Treas-
ury of the United States, cars of Ore or Copper Matte
passing through in bond can be opened and sampled at
our works.

Consignments received and sold to highest bidder.
Send for circular giving full particulars.

Mines Examined and sampled.
Analyses of all kinds.

Assays and

F. H. MASON,

Late Chemist and Assayer to the Newbery Vautin (Patents) Gold
Extraction Co,, Ltd. (Chlorination Process.)

Ceosoling Metallurgist, Analytical Chemistand Assayer

Refractory Gold Ores, Concentrates and Tailings a
Specialty.

Ores in 100 1b. lots tested by Chlorination and other
Wet Processes.

Chlorination Plants Designed.

Laboratory: QUEEN BUILDING, HOLLIS ST.
HALIFAX, NOVA SCOTIA.

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

(Honor Graduate in Applied Science, Toronto University)
Assoc. Mem. Can. Soe, C.E.

Mining Engineer

Consultation.

Reports.

87. YORK ST., ROSSIN BLOCK, TORONTO.

BALBACH
Smelting and Refining
COMPANY

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

Development.

President
Vice-President

NEWARK, NEW JERSEY.

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

Bullion and Argentiferous Copper Matte
received on Consignment or Purchase,

Smelting and Rening Works:
Eleotrolytic Copper Works:

- NEWARK, N.J.

Buena Fe Sampling Works:
Agency, SABINAS COAHULLA.
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John E.Hardman,S.B.

CONSULTING
MINING ENGINEER,

Windsor Hotet.  D¥Xonutreal, @Que.

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

13 Years as a Speoialist in Gold Mining and
Milling,

Dr. Alfred R. C. Selwyn,

C.M. G, F.R.S.

Late Director of the Geological Survey of Canada and

of the Geological Survey of Victoria, Australia.

Mines and mineral properties examined and reported on.
Fifty years experience in Britain, Australia and Canada.

OTTAWA, CANADA.

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

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

HOBSON & WARNER

.  Mining Engineers.
Twenty Years Practical Experience in California

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

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

QUESNELLE FORKS, BRITISH COLUMBIA.

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

REPRESENTED AT VANCOUVER BY

J. M. BROWNING,

Corner Granville and George Streets,
Vancouver, British Columbia.

J. BURLEY SMITH

Civil and Mining Engineer.
30 YEARS EXPERIENCE.
Glenalmond, Buckingham, QUEBEC.

Undertakes the Prospecting of
Mines and Mineral Lands . . .

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

Quarry Sites and Clay Fields tested.

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

Properties Examined and Reported on and Assays
made.

J. T. DONALD,

Assayer and Mining Geologist,
156 8t. James Street, MONTREAL,

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

WM. HAMILTON MERRITT, F.G.S.

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

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

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

Graduate of Mass. .Institute of Technology.

Mechanical and Mining Engineer

MAPS, PLANS AND SPECIFICATIONS.

Examination of Mines and Mining Properties a Specialty

MINE CENTRE, SEINE RIVER, ONT., CAN.

WALPOLE ROLAND
Civil and Mining Engineer

Reports, Surveys, Estimates and Development.

REFERENCES—FEngineering and Mining Journal, New York;
The Canadian Mining Review, Ottawa, and the Mining Journal,
London, England.

CONSULTING ENGINEER.

OFFICE: LA SEINE RIVER, ONT.
Cable Address: * ROLAND,” Al Code.

M. FRANK CONNOR, B.A.Sc.

Grad. Faculty of Applied Science, McGill University,

Analytical Chemist, Assayer, Ete.

Accurate Analyses of Ores of Gold, Silver, Copper,
Lead, &c., Furnace Products, Waters, Fuels,. Etc.
Special Rates to Mining Companies,
Correspondence Invited.
OFFICE AND LABORATORY:

BANK ST. CHAMBERS OTTAWA.

A. H. HOLDICH

NELSON, B.C.

' Analytical and Congulting Chemist and Metallurgist

FROM ROYAL SCHOOL OF MINES, LONDON.

Seven years at Morfa Works, Swansea; seventeen
years Chief Chemist to Wigan Coal and Iron Company,
England.

R. P. FRASER
MINING BROKER

Dealer in Mines and Minerals
Expert at Diamond Drill Work

P.O. BOX 278

NEW GLASGOW, NOVA SCOTIA.

ORDWAY & CLARKE
ROSSLAND, B.C.

Mining Engineers and Assayers

Contracts made for Underground Surveying and
Assaying.

Specialty—Superintending Development and Re-
porting on Mineral Properties.

P.O. BOX a2s8.

HOWARD WEST

(Associate of Royal Scoool of Mines, London)

Mining Engineer, Analytical Chemist and Assayer

THREE YEARS IN THE KOOTENAY.

Properties Examined and Reported on for intending
Purchasers.

BELLVUE AVE., NEW DENVER, B.C.

A B C CODE.

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

GUESS BROS.

Analytical Chemists & Assayers

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

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

Greenwood, B.C.
GWILLIM & JOHNSON

[MecGILL]
Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and- Analyses.

SLOCAN CITY, B. C.

Von Schulz & Low,

ASSAYERS, CHEMISTS AND
BULLION DEALERS.

P.0. Drawer 1537. 1746 CHAMPA ST., DENVER, COLO.

Prices for Specimen Assays—Gold, Silver, Lead, or Copper,
$1.00 ehich; any two, $1 50; any three, Sa.so. omplete price
list and sample bags for mailing furnished on application.

E. E. BURLINCAME’S

lssn nfﬂuE‘ CHEMICAL

"% LABORATORY

Established in Colorado, 1866. Samples by mall or
expre':l will receive prom'pt and careful attention.

~ Gold & Silver Bullion ®efneih Melsed andas:
Address, 1738 & 1738 Lawrence 5t., Denver, Colo.

MICHIGAN MINING SCHOOL.

A State School of Mining Kngineering, located in the heart of
the Lake Superior mining region, giving practical instruction in
Drawing, Blue-grinting, %/lecﬂamcs, Mechanism, Properties of
Mat , Graphical Statics, Mechanical and Electrical Engineer-
ing, Shop-practice, Analytical and Technical Chemistry, Assaying,
Ore Dressing, Metallurgy, Plane, Railroad and Mine Surve7ing,
Hydraulics, Mining, Mineralog, Pet pt {s, G I, E ic,
bnd Field Geology, etc. Has Summer Schools in Surveying, Shop-
practic, and Field Geology. Laboratories, Shops and Stamp Mill
well equipped. Tuition free. For Catalogues apply to the

»
ial

DIRECTOR, HOUGHTON, MICH.
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Canadian Rubber Company

°** MONTREAL,
TORONTO,
ave WINNIPEG.

CAPITAL, - - - -

AARAT R

$2,000,000.

Manufactures the Best Quality of Rubber Goods for Mining Purposes,

including
RUBBER BELTING, RUBBER HOSE,
“ROCK DRILL” S:(;ILE‘:D;SBBER CLOTHING,
RUBBER BOOTS, Etc., Etc.
Corner Front and Yonge Sts., Toronto.

J. H. WALKER, Manager.

ALL KINDS OF

ONTARIO
BRANCH:

‘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.

WTI1. HATMILTON MFG. CO.,

Agents, Victoria, B. C.

— W “BLACK

STEEL«»

DIAMOND”
.FOR.

STEEL

MINING DRILLS A/VD ALL OTHER PURPOSES.

If Your Dealer Does not carry it, Write

PARK BROTHER & CO., Ltd.
337 ST. PAUL STREET,

MONTREAL.

@

pRﬂ ULIC

Acm C@/

~a—_STOCK SIZES ALWAYS ON HAND.
Drawings and Estimates Promptly Furnished.

THE NORTHEY CO. Ltd.,

TOronto, Ont.
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Capital for Mining.

It is proverbially difficult to get capital for mining operations.
Most capitalists have, at one time or another, “taken a flyer” in a
mining proposition, and in the majority of cases it has led to the illus-
tration of the maxim, *once bit, twice shy.” But there are tides in
financial enthusiasm, and now and then a period comes when past
losses seem to be forgotten, and when, stimulated by the brilliant
success of some fortunate mining enterprises, the wary capitalist again

ventures to try his luck in ** digging.”

Such a period has now arrived, and it may be opportune to offer
a few reflections that may be serviceable in guiding Canadians how to
profit by the golden opportunity of securing capital for the promotion
of their mining industry.

Up to the present time the recent development of mining in
British Columbia has been largely due to American enterprise, but
during the last few months a great interest has arisen in England in
favor of gold mining in Ontario and British Columbia, and up to the
month of May some forty companies had been registered in London,
proposing operations in British Columbia.

This interest is due to the following facts: For two years
previous to the Jameson raid, great fortunes had been made by the rise
in value of the mining shares of South African and West Australian
Companies, and some money had actually been received from divi-
dends. But the political troubles in South Africa, and poor results
from West Australian operations, had led to a great decline in the
market value of shares, and stopped speculation in those quarters.
The decline of American securities, and the instability of financial
affairs in the United States, had checked investment in that direction,
and a plethora of capital accumulated in London. This found some
outlet in bicycle and other industrial companies, but the memory of
African mining profits kept attention eager for the discovery of new
fields for mining speculation. Then came news of actual dividends
being paid by British Columbia mines, and of some successes in
Ontario. The prospect of a new field of operations under the British
flag was eagerly hailed, and kindly attention was given to Canadian
proposals.

A study of the situation leads to the following observations: In
consequence of this favourable inclination, London has been flooded
with offers of Ontario and British Columbia properties, many of which
are undeveloped prospects that the shrewd English investor is wary of.
Some of these have secured working capital, but it is very doubtful if
any considerable number have been sold, and it is very well to warn
our Canadian prospectors and promoters that there is a very small

chance of getting any cash in England for undeveloped properties.
There are, however, two classes of enterprises that have succeeded,
and are likely to succeed. The first class is one that but few can be
privileged to enter. It is those companies who can secure eminent
public Canadians as directors or managers, such as Prime Ministers,
Lieutenant-Governors, Agent Generals and other well known officials.
The belief of the English people in the probity of public men in their
own country is such that they will subscribe capital to be handled by
those who are honoured with office in British Colonies—a very high
tribute to official character. Companies have been floated withont
any properties to offer, but with the assurance that these trusted men
would buy something good with the money paid in. It is sincerely to
be hoped that for the sake of official reputation, as well as for the
reward of the faithful investors, something good will be found.

The second class of enterprises that may succeed at the présent
juucture, is where the owner of properties is willing to give away one-
half or two-thirds interest for the sake of working capital. He cannot
expect to get much or any cash for the property, unless he has got
reports from experts favourably known to the capitalists or the public,
or until an independent examination has been made by the representa-
tive of the capitalist. It is well that this should be thoroughly under-
stood by those who are disposed to go to London to sell mining
claims, and much disappointment and loss would be saved if owners
would delay going to London until -their properties were sufficiently
developed to bear endorsement, as capable of becoming productive
mines at an darly period. But if they are content to take one-third
of the shares of a company in exchange for their properties, with the
assurance of a fair amount of working capital, then, if they have good
references for themselves and good reports on their properties, let
them go, with good hopes of success. This, too, is the fair thing to
do with improved properties. Let the owner be willing to risk his
mineral claim against the investor’s capital for working, or at most, if
he cannot afford to do this, only ask for his bare expenses in cash in
addition to the shares. It may seem to be be giving away too much,
but few who have not been to Londcn know what it costs to obtain
capital there, even privately, or can realize the enormous expense of
floating a public company. '

Should mine owners be willing to adopt this policy at the present
juncture, a large development of Canada’s mineral industries might
ensue, which would be of vast benefit to the Dominion; for success
in any business in a country leads to a favourable inclination to invest
in its undertakings generally.

But it is greatly to be deprecated that improved properties should
be sold outright, as the failure of these would be most discouraging to
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investors, and would be detrimental to Canada’s mining development.
Investors, of course, dislike even to lose working capital, but they are
particularly averse to paying money to the owners of improved pro-
perties for the privilege of risking the working . pital, by which alone
the properties can be proved. They are quite right in asking the
owner to risk his ii..erest against their money. .

. The success already secured m British Columbia and Ontario
gives assurance that there is a good chance for the profitable develop-
ment of well selected lands, anl if the boomer and wild cat promoter
can be kept out of the field, and owners will be content to take the
chance of future prosperity from the working of the properties, there
is every reason to believe that Canada will speedily take a front place
among the mining countries of the world.

Gold Mining in Nova Scotia.—A Great Field Open to
Capital, Enterprise and Good Management.

In the Geological Survey Progress Report, 1870-71, this subject
was fully treated of, both from practical and theoretic aspect.  Uhe
former embraced some remarks oa the mechanical and metallurgical
appliances then in use; average yield of gold per ton, and great
loss in the tailings; the latter, the geological age, general character,
and probable depth and permanence of the veins; also the probable
occurrence in Nova Scotia, if properly sought for, of rich alluvial
deposits, like those of Australia, British Columbia and California.

Apart from the adoption of improvements in mechanical appli-
ances and metallurgical processes, there does not seem to have been
any very marked or substantial progress made during the past quarter
of a century, and we find that the yield of gold from Nova Scotia
ores thirty years ago (1867) was more than it was in 1896, namely,
27,314 0z in 1867, and 26,112 oz. in 1846.

In the Geological Survey report above referred to, practical re-
commendations were made, by which the production of gold in Nova
Scotia might be largely augmented.  Again, in 1871, Professor Hind
addressed a very detailed and exbaustive report in seven chapters, to
the Chief Commissioner of Public Works and Mines, in which
similar recommendations were made.

Again, in a paper by the same author, read before the Society of
Arts, London, 25th May, 1870, the subject was discussed, and even
now the remarks then made by Mr. Sopwith and the chairman, the
late Sir Warrington Smyth, are stijl applicable to gold mining in Nova
Scotia.

Mr. Sopwith said he had just returned from Nova Scotia, and he
could to the utmost corroborate the statements made by Professor
Hind, as to the manner gold mining was conducted there. One of
the most important points in any large gold producing country was
the treatment of the tailings and the arsenical pyrites, from which the
gold is more difficult 10 separate than from any other metals with
which it is found combined. He might mention that in the Montague
mine, which was one of the most interesting in the Province, and was
in the neighborhood of Waverley, there was found in the foot-wall of
the lode masses of arsenical pyrites, about the size of two fists joined
together, at very short intervals, and this really amounted to a very
considerable portion of the lode, which was only two inches thick. It
was very probable that the pyrites would give from A80 to Lr1zo0per
ton. Sir. Warrington Smyth said: It appeared quite clear that there
was throughout this district a sufficiently large portion of gold in these
qQuartzose deposits, whether beds or veins, to pay well for mining
enterprise, and the question might therefore be asked why had it not
succeeded better 2 For a number of years 6oo or 800 men had been
engaged in this work, but only a few mines had been successful. Was

it not possible, instead of these 6oo or 8oo men, to employ 6,0 ~ o
8,000, or even more, in raising gold ores to the advantage of all . op.
cerned 2 Undoubtedly it ought to be so, for there was no doub: that
in Nova Scotia there was a gold field such as was seldom to be met
with, and there ought to be machinery and appliances brought o hear
upon these mines, such as would ensure a very handsome return o
capital invested in undertakings intended to last over a long series of
years. This was really a point of almost imperial importance, tor it
appears that up to the present time the auriferous resources o1 the
country had been leveloped to a pitifully small extent ; and no douly
this was because the undertakings had been conducted by persons un.
provided with money, or with the intelligent guidance which it might
be assumed they would have had if the matter had been taken in hand
by persons better provided with money, without a good supply of
which ne mining can be successfully carried on. He could not help
remarking when mention was made of the large quantities of ore which
had been crushed in order to extract the gold, that it was not ahove
two-thirds of the quantity which one single tin mine was in the habit
of stamping per annum.  I'his showed that the work in Nova Scotia
had not been undertaken upon such a scale as to render any great
success probable,

Mr. Robinson remarked on the number of shafts sunk, and gave
an instance of 3.4 shafts sunk to extract quartz from a lode 1,500 feet
inlength. It must be remembered that these remarks were made in
1870, and with a few exceptions since, as the mine at North Brook.
field and the Richardson at Country Harbor, are still very largely
applicable; and we may still ask why, in such a gold country as
Nova Scotia, ;are there still so few people — only about 4,000
according to late statistics—employed in this industry ? and why,
after over 3o years of work, is the quantity of ore treated still so
small, and the yield of gold no larger, than it was in 1867, and this,
notwithstanding that the number of tons treated has more than doubled,
31,385 in 1867, and 65,873 in 18906.

The answer is not far to seek, or very mysterious, and may be
explained as fellows :

1. Want of attention to the recommendations of such scientific
and practical writers as Marsh, 1861, Silliman, 1864, Selwyn, 186y,
Hing, 1870, and many others,

2. Want of reliable and competent metallurgical chemists and
assayers connected with and paid by the mines.

3. Always giving way to the remptation to carry out a hand to
mouth policy, than which nothing is more effectually ruinouns 1o
successful mining.  Paying all the proceeds out in wages and divi
dends, whereby the manager soon finds himself with an empty
treasury and an exhausted mine, and the stock-holders looking only for
dividends refuse to put up the money requisite to develop new ore
ground, and having no reserve fund and no capital the mine is closed.

This has been the frequent history of gold mining in Nova Sctia.
Good reserves of capital, and the unremitting exploration of new ore
ground, is the only remedy, but has been neglected. The amount
and richness of ore ground in Nova Scotia is such that disaster can
follow only from a gross neglect of the fundamental principles ot al]
good mining, that exploration must always keep ahead of extraction
and payment of dividends.

The ruinous system and methods hitherto prevalent has destr yed
the confidence of the investor and insufficent capital is the result.

4. Entire neglect of tailings, pyrites and pyritous residues, w sich
often contain a large percentage of the gold contents of the minc

5. No attempt to follow up and develop the alluvial gold.

In Professor Silliman’s report we find the following stater ent
respecting the matter :
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“ The alluvial detritus in the bed of Copper Lake near Tangier,
has been found by experiment to yield not less than $122 to the ton;
33,000 tons of this soil are computed to exist in the bed of the
lake.

“The Boulder lot at Sherbrooke, has yielded a considerable
amount of gold from the glacial drift and is rewarding its owners
handsomely. Probably too little attention has been given to this
source of gold, the quartz-veins alone having been the-chief objects
of attention.”

The reasons that have been advanced by theorists for the absence
of alluvial gold deposits in Nova Scotia have prevented any systema-
tic and intelligent efforts to find it. The long narrow lakes in Nova
Scotia certainly represent the * flats” and * gullies” in Australia, and
there is not much doubt that many of these lake beds will prove, if
properly tested, rich in alluvial gold. Itis utterly incredible that none
of the detritus from the richly auriferous veins of Nova Scotia, which
must have accumulated in post-tertiary and pre-glacial and later times,
as it has in all other countries in the existing depressions of the surface,
should not still remain in part of these depressions as it does in the
perfectly analogous depressions of British Columbia, Quebec, Austra-
lia and California.

Whether the depressions are river courses, dry grassy flats as in
Australia, or lake bottoms, does not affect the conclusion that alluvial
gold must exist in Nova Scotia as it does in all the other countries
named.

That gold veins could be profitably worked to as great depths as
any other mines, is amply proved by work now carried on in Victoria,
Australia, at a depth of more than 3000 feet.

That this would be so was predicted by Selwyn in 1858.

There is certainly no reason why Nova Scotia should not present
similar results, but better mining methods must be adopted.

Norg.—See Murchison’s Siluria, 1859, Chap. xix and appendix page 567.
Ed. 1859.

The Duty on Mining Machinery.

‘ SIR :—Having been absent from the country for some months, I have
not been fully informed of events in Canada ; but I understand that the new
Liberal Government offered to make the admission of all mining machinery
into Canada free of Customs duty, and that the General Mining Association
of the Province of Quebec through its council petitioned for the imposition
of duty upon some articles, and that this petition was granted. As an
original member and an officer of the Association I should like to ask how
those who adopted this action can explain the anomaly of a mining associa-
tion begging for its industries to be taxed. The Association was formed to
protect the mining industry against governmental invasion, how is it that it
is used to prevent governmental assistance ? *’

Respectfully,
RoBT. C. ADAMS,

JUNE 16, 1897. Past President.

Captain Adams labors under a misapprehension which I am
pleased to have the opportunity to rectify. The first tariff item speci-
fied for free entry only machinery “exclusively used and required in
mining ” thereby excluding air compressors, pumps, rock drills, hoist-
ing engines, and machinery used in other industries. That this was
the interpretation of the clause was confirmed by a statement made to
me by the Hon. Mr. Patterson, Controller, and Mr. James Douglas,
Dominion Appraiser, of Customs. As it stood the phraseology of the
item was ambiguous and liable to misinterpretation and with a view to
preventing a repetition of that friction and annoyance at ports of entry

. which characterised the rulings on the law of the previous Administra
tion the Federated Institute suggested to the Government the desir-
ability of clearly specifying what machinery they intended to make

dutiable and to admit everything else free. The Government con-
sented to this but requested a free list for the guidance of the Depart-
ment which was subsequently prepared by a special committee and
incorporated in the revised Tariff. Everyone conversant with the facts
will admit that in this matter the Federated Institute has rendered a
distinct service to the mineral industries of the country.

B. T. A. BELL,
Secretary
Federated Canadian Mining Institute.

Presentation to Mr. William Blakemore.

As soon as it became known that Mr. Blakemore was about to
relinquish his position as mining engineer to the Dominion Coal Co.,
Ltd., there was a widepread desire manifested among the officials of
the Company to recognize their appreciation of his services, and his
general courtesy to themselves, by presenting him with some tangible
evidence of their respect. The outcome of this was a very pleasant
gathering at Sterling House, on the 1st instant, when the managers of
all the mines attended, to hand to Mr. Blakemore an address, accom-
panied by a magnificent solid silver salver, bearing the following:
“ Presented to William Blakemore, Esq., Mining Engineer, by John
Johnston, Robert Robson, J. C. Mitchell, James Purvis, J. G. S.
Hudson, T. J. Brown, James McVey, P. Christenson, managers
Dominion Coal Co., Ltd., Glace Bay, C.B., May 22nd, 1897.”

The address, which was read for his colleagues by Mr. John
Johnston, was as follows :

To William Blakemore, Mining Engineer: It is with feeiings of
sincere regret that we, the undersigned superintendents of the Domi-
nion Coal Company'’s collieries, have heard of your intended departure.

During the three years in which you have been identified with the
general management of the Dominion Coal Company, Ltd., in which

MR. WILLIAM BLAKEMORE, M. E,

we have, officially, been under your jurisdiction, we have always found
you anxious to carry out to the best advantage the arduous dunes
which your office made mcumbent upon you.

You arrived at Lape Breton at a most important period of its
mining history, when its coal mining resources were to be carried for-
ward by leaps and bounds, to the practice of other countries, and our
mines had to be equipped, enlarged, and new methods introduced,

which would make their output parallel with the best collieries of the
continent.
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To do this under existing circumstances was, indeed, a task which
would call forth the best professional abilities of whomsoever under-
took the work.

Knowing the amount of work which has been done, and the
difficulties which have been surmounted, we, the superintendents who
carried out the work, knowing you are severing your connection with
us, wish to express to you our appreciation of your ever courteous and
gentlemanly conduct toward us, which made the carrying out of the
instructions an agreeable and pleasant task.

We now feel that, as you are about to sever the pleasant connec-
tions which have always existed, we are called upon to express to

you our deep regret at the necessity which calls you away from our’

midst.

We would also like to express to you our regret, not merely as
officials of the Dominion Coal Co., Ltd., but that you will be missed
in the community in which you reside, as a broad minded and public
spirited citizen, ever ready to undertake and work out the good of the
community, in religious and social duties. We trust that what we must
consider as our loss will be another’s gain, and that whatsoever
changes you meet they will always add to your success and happiness
in life.

We therefore ask you to accept this address and accompanying
silver salver, as a slight earnest of the good will which we feel toward
you, and as a mark, inadequate though it may be, of our appreciation
of your kindness toward us, and the courteous manner in which you
have discharged the duties of your office.

We are, sincerely yours: John Johnston, James McVey, Robert
Robson, J. C. Mitchell, James Purvis, J. G. S. Hudson, Peter Christ-
enson, T. J. Brown.

Dealing with Water in Pits during Sinking and in
Permanent Work.

By JoHN BELL SimpsoN, M. Inst. C.E.*

The principal method of dealing with water in sinking, is by
lowering a bucket set of pumps into the shaft, attached to the beam of
the pumping-engine, or to quadrants actuated by beam or horizontal
engines. Considerable depths are reached in this way, and there is
not much difficulty in dealing with feeders of water up to 1,000
gallons per minute with each column of pumps. When greater feeders
are met with, it is necessary to have two or more columns of pumps,
either placed in the same shaft, or in the second shaft, closely adjoin-
ing. Generally there is not much water in the strata below 100
fathoms in depth, and if the feeders are considerable and impervious
strata are reached, it is customary to encase the shaft with cast-iron
tubbing, by which the water can be kept back when it is met with, and
the sinking continued without water. One of the most difficult sink-
ings was at Murton Colliery, near Durham, in 184r. In passing
through a quicksand of 3o feet in thickness, 9,300 gallons per minute
had to be drawn. Three pits in this instance were necessary, and six
engines, of an aggregate horse-power of 1,580, were applied with
eighteen sets of pumps, nine of which pumped directly to the surface.
Six were 19 inches in diameter, and three 16 inches. By these means
a depth of 75 fathoms was reached, where tubbing was got in, and the
feeders successfully tubbed back.

In some districts of the French and Belgium coal-fields, the cre-
taceous formation overlies the coal measure, and it contains immense
quantities of water, making sinking by pumps quite impossible ; but
the very ingenious system ot Kind and Chaudron, of boring the shafts

* Abstract of a paper read at the recent Conference of the Institution of
Civil Engineers.

from the surface, and when the impervious strata are met with, making
a water-tight foundation thereon, and lowering in the cylindrical rings
of tubbing, has in many instances been successfully applied. There
is another method which has been applied on the Continent, viz., that
of freezing the rocks, on the systems of Poetsch and Gobert, both of
which are said to be successful. It would appear that the chief
methods of dealing with water during sinking are as follows ;—1. By
lowering pumps into the shafts, actuated by engines on the surface.
2. By suspending steam engines and pumps, and lowering them as
required. 3. By the Kind and Chaudron system of boring the shafts,
and tubbing them from the surface. 4. By the system of Poetsch and
Gobert, of freezing the rocks.

The machinery used in sinking is often designed with a view to
its being permanently continued. This, however, cannot always be
done. In some instances the permanent winding-engine for coal is
applied during sinking, and afterwards the pumping arrangements are
detached from it when either the feeders have been tubbed off, or as
more frequently is the case, when an independent engine has been
erected. The pumping-engines chiefly erected at collieries, until
recent years, have been a double or single-acting beam-engine, with
or without condensing, of the Boulton and Watt type. None of them
were economical in the way of fuel. The author, about twenty years
ago, made experiments on ten large engines to ascertain their duty,
and found a consumption of from eight to zo pounds of coal per indi-
cated horse-power per hour. The average was 15 Ib. The coal was
small and of inferior quality. In Cornwall, however, the miners,
having to pay such a high price for their coal, had their well-known

Cornish engines which gave a very high duty, and with good coal
often under 3 lb.

LANDING STops FOR MINE Caces.—The stops for keeping a
winding cage at the level of a landing may be divided into two classes,
rising and falling, with the former of which it is necessary to draw up
the cage a little, in order to permit of the stops being taken off and of
the cage being let down to a lower landing, while falling stops are
made so as to be taken off under the load by the men appointed for
that purpose. Falling stops have, observed M- Louis Eloy in a paper
before the Association of Liége Engineers, the great advantage of
saving time and steam, while causing less strain on the engine, since a
drawing up of the cage previous to letting it down is avoided, as well
as too frequent reversal. For an equal degree of safety, falling stops
should be preferred, at any rate on the surface, the engineman of
course keeping his rope taut. After stating the principle of the Stauss
stops, the author describes several forms of Wilmotte stops, which he
considers fulfil the following conditions as enumerated by their in-
ventor ;—(1) Stops should be simple, easy to handle and of exact
working, causing neither fatigue nor hesitation to the men in charge, v
and susceptible of being taken out and replaced, in case of repairs

being required, without interfering with the work of winding. (2) In
normal working the stops of intermediate landings should always be
“ off,” i.e., not projecting into the free space of the shaft. (3) When
the cage has to be stopped at a given landing, all that the man work-
ing the stops should have to do is to bring the stops under the cage,
and, on the latter leaving them they should assume the ¢ off ” position
of themselves, without any movement of the man in charge or the aid
of a counterweight. (4) Their construction should be very strong, as
they have to act as an anvil, not subject to wear, and free from any
arrangement likely to be put out of form, because play in the joinis
may cause a difference of level between cage and landing very un-
favourable to duration of the plant and facility of the ¢ manceuvres”
at the landing. That the metal used for stops should be liable to
neither breakage nor be put out of form under the impact of the cage,
and that the arrangement should be easy to erect, inspect and main-
tain, while it should also be sufficiently elastic to permit of application
to any shaft, and this as cheaply as possible.
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Mining at Great Depths.—Continued.

Bv BENNET H. BROUGH, A.R.S.M.* .

Determinations are best made during the progress of a bore-hole, by
preparing at the bottom of the hole an isolated water column, by the
aid of an indiarubber plug. The form of plug designed by Dunker
consists of a bag of stout indiarubber, o.35 inch thick, filled with water
and pressed between two wooden discs, the upper of which is con-
nected with the boring rods, whilst the thermometor is fixed to the
lower one. Rotation of the rods in one direction screws the discs
nearer together, and rotation in the other direction forces them apart.
The indiarubber ball can thus be made to swell out and plug the bore
when the desired depth has been reached, and can be reduced to the
original size for raising or lowering. The necessity of adopting some
such means of preventing the circulation of water in the borehole is
apparent. Indeed, many of the published observations have shown
so palpably the existence of convection as to render them useless.

The accompanying table, compiled by Professor Everett, shows
in concise form the results of underground temperature determinations
collected by the British Association Committee up to 1882.

On comparing the results we notice that the Calumet and Hecla
surpasses all other deep mines or boreholes, so far as our present
records extend, in slowness of increase. In this case, however, the
coolness of the rock is undoubtedly due to the proximity of the cold
waters of Lake Superior. On the other hand, the Comstock results are
abnormal, owing to the fact that the surrounding rock is heated from
the lode probably by volcanic action. Immense volumes of hot water
formed an obstacle to deep mining, and there is no doubt that this
water is the vehicle of heat.

At the Calumet and Hecla Copper Mine the rock temperature
observations were made at various depths, with the aid of slow regis-
tering Negretti and Zambra thermometers placed in boreholes drilled
slightly upwards to a depth of 10 feet, and plugged with wood and
clay. In these holes the thermometers were left from one to three
months. The highest rock-temperature obtained at a depth of 4,580
feet was 79° Fahr., whilst the rock-temperature at a depth of 105 feet
was 5§9° Fahr. The difference of temperature in the column of 4,475
feet of rock is thus 20° the increase averaging 1° for 223.7 feet. The
average annual temperature of the air at the Calumet and Hecla Mine
is 48° Fahr., and that of the air at the bottom of the shaft is 72° Fahr.

i
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Bootle Waterworks, Live ) ' o1,302 130
Przibram Silver Mines, Bohemia.................... 1,900 126
St. Gothard Tunnel................................ 5,578 82
Mont Cenis Tunnel ............ .. ... ............. 5,2 79
Talargoch Lead Mine, FlintsHire ................... 1,041 8o
Nook Colliery, Manchester............... ......... 1,050 79
Bredbury Colliery, Manchester ..................... 1,020 78%
Ashton Moss Colliery, Manchester.................. 2,790 . 77
Astley Colliery, Dukinfield...................... ... 2,700 72
Schemnitz Mines, Hungary......................... 1,368 74
Scarle Boring, Lincolnshire ..................... ... 2,000 69
Manegaon Boring, India ........................... 310 68
Pontypridd Colliery, South Wales .................. 855 7
Kingswood Colliery, Bristol . ....................... 1,769 68
Radstock Colliery, Bath............................ 620 62
Grenelle Well, Paris ............................... 1,312 57
St. Andre Well, Paris . ............................. 830 56
Military School Well, Paris ........................ 568. 56
Kentish-town Well, London........................ 1,100 55
Rose Bridge Colliery, Wigan ....................... 2,445 54
Yakoutsk, Siberia ....... ... ... oo 540 52
Sperenberg Borehole, Berlin........................ 3,492 51%
Seraing Collieries, Belgium ........................ 1,657 50
Monkwearmouth Colliery, Durham ................. 1,584 70
- South Hetton Colliery, Durham .................... 1,929 57%
Boldon Colliery, Durham .......................... 1,514 49
Whitehaven Collieries, Cumberland................. 1,250 45
Kirkland Neuk Bore, Glasgow ..................... 354 53
Anzin Collieries, France ............ ... ... .. ...... 658 47
Carrickfergus Salt Mine............................ 570 40
Slitt Lead Mine, Weardale . ........................ 660 34

The mean increase deduced from these results is 1° Fahr. in 64
feet.

Since that date numerous other important observations have been
made, some of the results being as follows :— ’

: Increase,
Depth in
in Temp. Observer.
feet. |ft. for 1°
F.
Calumet and Hecla, Lake Superior..... 4,580 2237 |Agassiz.
Rand Victoria Borehole, Transvaal..... 2,500 82  |Hamilton Smith.
Port Jackson Borehole, New South Wales| 2,929 8o g ga‘g&ggg‘
Wheeling Oil Well, West Virginia ..... 4,462 71'8 |Halloch.
Dolcoath Mine, Cornwall.............. 2,124 70  {Josiah Thomas.
Schladebach Borehole, Prussia......... 5,734 65 Huyessen.
Paruschowitz Borehole, Upper Silesia ..| 6,573 62'1 |{Koebrich.
Comstock Lode, Nevada............... 2,230 33 |G. F. Becker.

Temperature observations, made with great care by Mr. H. A.
Wheeler at other mines in the Lake Superior region, in 1886, gave the
following results, which differ considerably from those obtained at
Calumet and Hecla Mines :—

Increase in
MINE. DEPTH IN FEET. Temperature
Ft. for 1° Fahr.

Atlantic .......... ... iiln g07 99'5
Central ........... ... ... ... 1,950 1010
Conglomerate. .. ................... 617 950
OsCeola ........covviiiiiiiiiiaenn. 996 76°5
Tamarack ..... ...t 2,240 110°7
QUINCY ....iviii e 1,931 122.0

The mean inscrease is 1° Fahr. in 1008 feet, or, omitting the
Tamarack results, which were hardly trustworthy, as the stations were
too close to active mining operations, 1° Fahr. in gg feet. The varia-
tions among the different mines are very striking, the mines nearest to
the shore of Lake Superior showing the lowest increase, and those
furthest away showing the highest.

The deepest borehole yet made is that put down by the Prussian
The
boring was begun on 26th January, 1892, and was finished on 17th
May, 1893, after having attained a depth of 6,572°71 feet. The total

Government at Paruschowitz, near Rybnik, in Upper Silesia.

cost of the borehole, which was put down to search for coal, was
£3,7671, and the increase of temperature was 1° Fahr. for 62°1 feet.

In the Schiadebach borehole 387 temperature determinations
were made. These are of special importance, as they were taken at
58 points at equal distances down to the enormous depth of 5,734
feet. These results, like those at Sperenberg borehole and at Rose
Bridge Colliery, which 1 have plotted in Fig, 5, are entitled to special
weight, not only on account of the great depth, but also of the
elaborate means employed to exclude convection.

Professor Hull has offered a geological explanation of the dis- ‘
crepancy of the results obtained in several localities. Strata of various
rocks with different conducting powers offer more resistance to the
transmission of heat in a direction across, than in that parallel to their

planes of bedding. Thus highly-inclined strata, such as those at
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Dukinfield (where the thermometric gradient was 72 feet per 1° Fahr,)
furnish a path by which internal heat can travel obliquely upwards and
outwards; whilst deep-seated horizontal strata, like those at the
neighboring Rose Bridge Colliery (where the thermometer gradient
was 54 feet per 1° Fahr.) offer a succession of resisting surfaces to the
upward passage of internal heat, It follows, that in those districts
where the strata are highly inclined (at angles varying from 30° to
60°) the underground temperature will be lower than in the case of
those where the strata are nearly horizontal.

In considering the temperature it must not be forgotten that much
depends on the degree of humidity. ‘The increase of temperature
tends to render the air capable of taking up more moisture, and con-
sequently moisture is absorbed from rocks, coal dust, ete.  If the air
of the mine is sufliciently dry to admit of free cvaporation from the
bodies of the workmen, a considerably higher temperature could be
endured than in an atmosphere having the ordinary humidity of a
mine. On the other hand, in certain circumstances the mine may
become very dry and dusty, and in collieries dangers would arise from
the explosive character of dry coal dust.  The enly way to prevent
dust from becoming dry is to saturate the air with moisture.

4—Tue Increase 1v Mixing Costs.

In working mines at very great depths, the cost of miaing must
uundoubtedly increase. ‘The increased cost would be due chiefly to
the expenses connected with winding, pumping and ventilation.  Mr.
J. H. Hammond calculates, however, that in the Witwatersrand, even
in present conditions as to cost of labour and supplies, the extra costs
of deep level mining to a depth of 5,000 feet should not exceed s,
per ton.
mines should be econom,ed by sinking relauvely few but capacious
shafts.  To sink and equip a shaft 3000 feet deep will cost about
A£100,000 more than to sink and eqmp one 1,000 feet deep. This
expense is equivalent to an annual charge of 3!,d. per ton on the
quantity of ore requisite to supply a 200-stamp battery. It follows,
therefore, that for mines worked on a large scale the increase of ex-
pense due to depth alone, in favourable conditions, 1s msigmficant.
Indeed, experience so far shows that, as the Rand mmes are becom-
ing deeper, improved machinery is commng into use, and there resuits
an appreciable reduction in working costs, as will be seen from the
following statistics :— .

Stamps at Workiug Cost

] ]
YEaR, ! Work. : per ‘Ton.
|
ISO4. v iienennn it tireeaaan, ' 2,273 : 39s. 10d.
¥ )
3 2,546 ; 338 3d.
1896 ¢fizst half)y ... . L, 2,890 : 325, 104,

An admirable instance of the economical results achieved in a
deep mine is afforded by the Atlantic copper mine, Lake Superior.
‘The copper-bearing rock lies at an average depth of 1,800 feet below
the surface. The rock is broken down with explostves, sent to surface,
crushed, hand-sorted, carried to the dressing floors, passed through
stamps, thence through jigging machines and over shme tables,
Finally, the concentrates are conveyed to the smelting works., 'I'his
complicated series of operations was carried on at a profit, although
the ore yielded but 2{ of a cent of copper, and only sd. per Ib. was
obtained for the refined metal.  In other words, the operations were
remunerative when the company received but Gs. 614d. for each ton
of copper-bearing rock treated.

Dr. Becker, tou, points out that the outlay on the deep .

—— T—

An analysis of the accounts of the Tamarack Mine has beenj ab.
lished by Mr. A, C. Lane.* This is practically the deepest mine ir the
world, for ore is being mined at a depth of 4,450 fect from the .qr.
face; whilst :t the Calumet and Hecla Mine, where the shan j.
deeper, no ore is being extracted below 3,300 feet.  ‘The total runtng
expenses (including cost of rock drills, fuel, other underground expeines,
surface expenses, and stamping per ton raised) at the T'amarack Mine
are shown in the following table,

The figures show that the cffect of increasing depth has bien
counterbalanced by that of increased output, and of improved
machinery.

YEAR. Average Depth, Cost per Ton,
Feet, s. .
| 6315 ¥ TR Cheerrenaes , 3,100 10 3
1893 e e e 3,000 9 10!;
1892 Lo L e 2,900 9 2!
1891...... e eiies it iarere e, | 2,500 10§
18590, ..... Ceeraaereenas P 2,700 12 8
1880t it e 2,600 12 6
1888 e : 2,500 11 10},
1887 e, [ Ceveenia 2,.Ju0 12 6
I886..0eiivninnnn... Cerreneeeneaas B 2,300 12 64
'

The incredse of temperature has a serious effect on the amount of
work men can do. In the South Staffordshire colleries, where, owing
to spontaneous combustion, working places sometimes become abnorm.
ally hot, experience shows that the men cannot work such long hours,
and moreover, they usually have to be paid extra, the costs being
raised quite 12 per cent.
balanced by the higher price which will be realized when coal is
mined throughout the country from depths over 3,000 feet. As the
shallow seains become exhausted, the rate of production will decline,
and if the demand continues, the selling price must “undoubtedly
increase.

The cost of drainage in deep mines is not likely to be appreciably
greater than in those of moderate depth. It has been proved that in
most Cornish mines the volume of water encountered does not mater-
jally increase, beyond a certain point, with increased depth. ‘The
comparatively shallow workings intercept most of the water, leaving
only a smaller and practically a fixed quantity to be dealt with in the
sump. ‘This is notably the case at Dolcoath and other deep mines.
At Levant Mine, where the deeper workings are carried for nearly
three-quarters of a mile from the clift away underneath the sea, wate
is met with in very slight quantities. Again, on the Witwatersrand
there appear to be no deep-seated springs, and all the water en-
countered underground comes from the surface.  In the Lake Superior
region the water in some of the deep mines has been found to be a
source of annoyance and expense. At the bottom of the Red Jacket
shaft, the water met with is found to be highly mineralised. Acccd-
ing to Mr. A C. Lane, it is a strong solution of calcium chloride .nd
other salts, which rots the miners’ clothes and produces boils. Owing
to this fact it has been found necessary to increase the men’s wag.es.

Another possible source of increased expense in deep mines is .he
necessity of surveying operations. The importance of accurate 1. ne
plans is now generally recognized. The expense of the necess Iy

This increased cost would be counter

*!“ Mineral Industry,” New York, Vol. iv, p- 768.
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surveys is, however, not likely to add seriously to the cost of mining at
great depths. At the present time the cost is trifling.  In Westphalia,
for example, where the mine plans are laid down with excessive ac-
ciracy and the mines are fairly deep, the annual expenditure on plans
aml surveys is calculated to be 83{d. for every 100 tons of coal
rased.  Some difficulty might be expected in connecting the under-
gound and surface surveys by an optical method in very deep shafts,
but fortunately an ingenious method® with swinging plummets has
been devised by Professor M. Schmidt, which has been applied with
preat success in the Bohemian and Saxon mines to a depth of 2,300
feet.  There is no doubt that accurate results can be obtained with
this method at far greater depths,

C.—Prosrecrive YiELD oF DEgp MINEs.

In calculations having reference to the duration of our coal
supply, the limit of depth adopted by Professor Full in 1860, and by
the Royal Coal Commissioners in 1870, in the estimates of the work-
able quantity of coal, was 4,000 feet; and a careful consideration of
the facts that have come to our knowledge since that date tends to
confirm the accuracy of this view. Mr. H. W. Hughes, the manager
of Sandwell Park Colliery, and the author of the standard text-book
on coal mining, is, however, inclined to assume a considerably lower
limit for the thicker seams of coal. He informs me that he is quite
ready to admit that mining in seams up to 6 or 7 feet in thickness
could readily be carried on up to a depth of 4,000 feet. The temper-
ature of the strata will most seriously affect the operation of working,
but as ventilating appliances become more powerful, enormous
volumes of air can readily be circulated throughout the working places,
thus materially reducing the temperature, and increasing the comfort
of the men. ‘There seems no reason why the air introduced should
not be cooled at some point underground. This would, of course,
increase the cost; but the benefits resulting should compensate for the
additional outlay, It would not be advisable to reduce the tempera-
tue much in the downcast shaft, especially if water were present,
owing to the formation of ice, which would affect the convenience of
working  The reduction of temperature should take place some dis-
tance from the bottom of the shaft.  In thick seams, especially those
from 15 to 3o feet, the limit of depth would be considerably less than
1000 feet.  Owing to the impracticability of completely stowing or
filling horizontal thick seams, and the consequent necessity of sup-
porting the roof with timber, and of finally allowing it to break
down instead of settling, as it would if the workings were packed,
the effect of pressure becomes a very serious matter. Indeed, at
2,000 feet the difficulties are very considerable, and the conditions
at 3,000 feet would probably be such as to render working im-
practicable.

‘Turning from coal seams to consider the prospects of deep mining
of mineral depesits, we find that public opinion has greatly changed.
Formerly the view was generally held that veins became richer with
i reasing depth.  Now rumours prejudicial to deep level gold mining
i south Africa and elsewhere have been in circulation.

For a long time there appears to have been an mmpression that
auncral veins are produstive to a certain depth only, and that all
bunw is valueless.  Statements relative to the disappearance of veins
i depth must be received with caution, since, had the workings been
continued, the vein would probably have again been found, and have
anunt become productive.  The examples of depths obtained in vein
neaing cited earlier in this paper, show that there is every reason to
v weve that true veins extend to depths to which the miner will be
urable to follow them.

.Brough. * Treatise on Mine Surveying.”  sth edition, 186, D- 204.

The question, however, arises : Will mineral claims be productive
at great depths ?  Werner, the founder of modern geology, stated in
1791 that every miner was aware that veins disappt ved in depth.
This view was, however, opposed by Schinidt in 1827; and even in
Werner's time the fact that the lower end of thick veins was not reached
by the deepest mines was shown by the soo-fathom shaft at Kutten-
berg, in Bohemia, and by the Heilige Geist shaft at Kitzbuhl, in Tirol,
which in the 57 years between 15,40 and 1597 was sunk to a depth of
2,900 feet, always in ore.

With regard to the productiveness of mineral veins at great
depths, suffice it to say that the Dolcoath lode is as rich at the deepest
noint reached as it ever was; that rich discoveries of ore have been
macle at the 2,330-foot level of the Samson Mine at Andreasberg in
the Harz; that the richness of the Przibram mines has increased rather
than diminished at depths below 3,000 feet; and that at the Australian
gold mines there are in Victoria mines extracting with profit gold ore
from depths of 2,500 to 3300 feet.

On the other hand, it cannot fairly be supposed that the richness
of mineral veins invariably increases with depth.  This belief is held
by many practical miners. Carried to its logical extreme, it suggests
that eventually the original source of the metal will be reached. In
support of this wild notion, even the unexplained terrestrial density
has been quoted as a favourable argument. Its origin seems to have
sprung from the once generally accepted theory that mineral veins
are formed from the deposits of heated rising waters.

In New Zealand the recent discovery of auriferous lodes, at
deeper levels than those Litherto worked, has given an impulse to
mining, as these discoveries have shown that new lodes, containing ore
of a payable character, will be found at great depths to take the place
of those carried down from the surface which have cut out, Many
mines, which have been given up as valueless, will now be tested to
far greater depths than heretofore, and by judicious management they
may yet be made to yield returns which will fully compensate the
owners for their outlay.

We now come to a consideration of the prospects of deep mining
in South Africa.  There, as is well known, the gold of the Witwaters-
rand is obtained, not from mineral veins, but entirely from beds of
conglomerate, kuown as danket, composed mainly of quartz pebbles
embedded in an auriferous matrix consisting originally of sand, but
now completely cemented to an almost homogencous material by a
later deposition of quartz. The average total yield of the conglome-
rate stamped is 1316 dwt. of fine gold per ton. ‘The output of gold
from the Witwatersrand has risen from 23,000 0zs. in 1887 t0 2,277,637
ozs. in 1893, and the Iransvaal now produces one-fifth of the world's
supply.

As the bedded character of the banket deposits became known,
and as the persistency in depth and the uniformity in the gold contents
became established by deep boreholes, companies were organized to
work the deep-seated portions of the beds. Although, near the surface,
the dip is steep, fortunately, as the reef goes down, a very important
flattening takes place, so that the future of the Transvaal gold industry
is assured. It is true that as yet there is but little positive knowledge
as to the maintenance of the ore value at great depths.  We have,
however, in the Robinson deep shaft, which struck the reef at a depth
of 1,807 feet; in the Rand Victoria borehole, which, at 4,100 feet
from the outcrop, struck.the reef at 2,343 feet, 3 inches wide, assay-
ing 1 oz. 3 dwt. per ton; in the Bezuidenville borehole, which, at
5,800 feet from the outcrop, struck the reef, dipping 29° at a depth
of 3,251 feet; in the Tracey-English borehole, which, at 4,100 feet
from the outcrop, struck the reef, dipping 30° at a depth of 2,397 feet;
and in the Durban Roodeport Deep, where the reef was recently in-
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tersected at a depth of 1,300 feet, 8 inches in width, and assaying 3
0zs. 2 dwt. per ton, sufticient evidence that the banket extends some
0,000 feet south of the outcrop. Besides this, there is the fact that
the banket has already been siruck by 16 shafts all along a line of 12
miles,  Morcover, & careful study of the assay results shows that the
variations in ore value along the dip are similar in character to those
along the line of the reef, richer and poorer areas being irregularly
distributed.  No indication is given of the existence of a progressive
impoverishment of the bed. The erroncous idea that the Transvaal
mines become poorer as the depth increases is apparently due to the
decreased percentage of gold in the ore crushed. ‘This decrease is
obviously explained by the fact that the decrease in working expenses
has rendered it possible to treat the poorer ores that formerly were
laid aside.

The Table (p. 15; for which the Stusistis my authority) gives
the latest information regarding the deep-level companies, arranged in
order from west to east.

From our knowledge of the geology of other districts, the per-
sistency and uniformity of the ‘Iransvaal auriferous conglomerates in
depth is not surprising. In the Westphalian coal-field, for example,
there is a bed of conglomerate intercalated b +tween two seams of coal,
Agamn, at Saarbrucken a smular bed of
congluomerate serves as index bed for the whole coal-field, These
conglomerates are uniform in texture and composition throughout,
Judging by analogy, it is evident, therefore, that below the depth to
which atmospheric agencies penetrate, no further alteration m the
character of the Witwatersrand ores 1s to be expected.  There is no
ground for fearing uncontrollable quantities of water, or a very rapid

traversing the whole basm.

— ——

WITWATERSRAND DEEP-LEVEL MiNks,

! N
boundary : .
Co")pdn'\'. I)l;;}:;:lllcc I)L‘I}):lflt)'cs Depth to Reef.
outerop.
Feet,
Langlaagte Deep 1.8 33 Shaft No 1 struck recf, July,
1896, at 1,165 feet; No. 2 at
817 feet, in January, 156,
Crown Deep........ .l 13500 30 |Shaft No. 1 struck réef, Decem-
ber, 1894, at 984 feet; No.
2, March, 1896, at 1,150 feet,
Robinson Deep ....... 2,500 30 Reef expected at No. 1 shaft at

depth of 2,300 feet 5 No, 2
struck south reef, July, 1896,
at 1,806 feet, and main reef,
September, 1896, at 1,877 feet.
Nourse Deep. . oo... ... 500 J40 No. 1 struck reef, July, 1894,
at 917 feet: No. 2,” March,
1895, at 1,003 feet,

Jumpers Deep ....... 700 28 No, 1struck reef, March, 1896, at
9ot feet; at No. 2 reef ex-
. peeted at 1,350 feet,
Jupiter ... .o.la. L. 3,700 — I{Lt:cf expected at 2,500+10 3,000
ect,
Geldenhnis Deen .. ... 1,400 27 No. 1 struck reef, December, |

189, at 565 feet,

Reef expected at 2,500 to 3,000
feet.

Out-crop shafts, and three first
series dccg)-lc\'cl shafts devel-
oping reef; threesecond series
deep-level shafts being sunk
expect to reach reefs at 2,600
10 3,000 feet.

No. I'struck reef, May, 1895, at
910 feet ; No. 2, March, 1893,
at 714 feet.

No. 1 struck reef, September,
1596, at 920 feet.

RL"_cf expected at 2,000 to 3,000
cet,

Reef expected at 1,300 to 1,500
feet,

R(;_cf expected at 2,500 10 3,100
cet, ’

Simmerand Jack West}] 4,500 —

Simmer and Jack ..... 4] 26

Rose Deep............ 1,700 30

Glen Deep.. ........ 1,600 35
Simmer and Jack East.| 4.000 —_
2,000 —_

4,500 —

Knight's Deep

Knight’s Central

increase in temperature.  There are, therefore, no reasons why mit, ng
on the Witwatersrand should not be carried on at a depth of 4, 4o
feet, and Dr. G. F. Becker, the distinguished American mining ge. lo.
gist, who has recently carefully studied the question, has arrived af
the conclusion that in favourable industrial cunditions the expense
should not exceed the present cost at 500 feet.

In view of the depressed condition of Cornish mining at the
present time, the subject of mining mineral veins at great depths iy
one of considesable importance in this country. I am glad, therefore,
to be able to publish the following statement of the views held by my
friend, Mr. William Thomas, the Secretary of the Mining Institute of
Cornwall, and Lecturer on Mining at the Camborne School of Mines,
who has long devoted special attention to the subject.

That deep mining in Cornwall is well within the range of posi.
bility, is shown by the energetic action taken of late by the owners of
the Dolcoath Mine, at present, and for some years past, the deepes,
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as well as the most productive, of the Cornis’. tin mines. The deepest
of the existing inclined shafts at Dolcoath is the new Sump shaft, on
which the principal Cornish pumping engine is erected. This shaft is
now being sunk by two rock-drills below the 440 fathom level, and,
allowing for the depth of the adit (about 30 fathoms), has reached an
irclined depth of 480 fathoms, or a vertical depth of over 2,400 feet.
Towards the end of 1895 a new vertical shaft of 18 feet diameter was
commenced, and is expected to intersect the main lode at a depth of
about 3,000 feet. There are four rock-drills employéd in sinkimng
this shaft.

At the Basset mines, too, a new vertical shaft, 16 feet 6 inches
diameter, is being sunk at the present time.  Both the Dolcoath and
the Basset new vertical shafts are to be fitted with the best and most
efficient winding and pumping machinery obtamable.

Fora long perio¢ the output in many Cornish mines has been
restricted, mainly because of inadequate tramming and shaft accom-
modation. ‘True, in some of the smaller mines, the available reserves
were too limited in quantity to warrant any outlay in the construction
of better tram roads, or new shafts; but this does not apply to such
mines as Dolcoath and the chief mines on the Flat Lode. At the
Basset mines, and also at Wheal Grenville, there are wonderful possi-
bilities (or, perhaps, probabilities is a better word to use) of deep
mining along the dip of the Flat Lode. ‘This lode dips south at
an angle of 35° or 40° from the horizontal, so that vertical shafts «an
be made to open up vast extents of lode which, if the shafts .re
judiciously placed, can be worked at very low costs.

There are no difficultics peculiar to Cornwall in the way of deep
mining.  If pumping, winding and ventilation can be satisfacto- ly
dealt with in the deep copper mines of Lake Superior, in the deep gud
mines of Victoria, and in the deep levels of the Witwatersrand, th re
is nothing to prevent the same measure of success being attained in
Cornwall,
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A Modern Silver-Lead Smelting-Plant.

By L. S. AustIN, DENVER, CoOLO.

Our successful plants in the west were at first erected on a small
scale, and as their business has been built up, have been added to
gradually as their limitations permitted. They have had to adapt
themselves later to their circumstances, making the best of drawbacks,
and putting up with much which, had it been originally allowed for,
would not now impede them.

For such a plant as is now proposed, it is assumed that a site will
be chosen possessing natural advantages which may be utilized to their
full extent, and which, at the same time, may allow for future
extension.

The arrangement of a plant on a terraced site has been generally
considered the most advantageous; but many advocate a level site,
claiming that it permits expansion, and is convenient in many respects.
Even in the case of a plant treating, say, soo tons of material per day,
and saving by terrace-arrangement 4o feet of fall, the total theoretical
saving is barely one horse-power. We have on the one side, then, the
level site, involving the cost of installing and operating elevators, with
their attendant liability to accident,* but possessing the advantages of
good ventilation, accessibility and compactness of plant ; and, on the
other hand, the side-hill system, with fewer elevators (they cannot be
done away with altogether), increased first cost of excavation and re-
taining-walls, less accessibility, poor ventilation, and greater extension
of plant. The writer is, disposed to advocate a modification of the
latter plan, utilizing an extended surface with a moderate slope.

The duplication of parts in a smelting-plant is, of course, very
important, since delays, even for a few hours at a time, may soon
occasion a greatex loss than the cost of duplicating the machinery
which has caused the delay. It is accordingly better, for example, to
put in two cheaper and less economical engines, to insure against a
shut-down, than one larger engine, which uses proportionately less fuel,
but which must be occasionally stopped for adjustment or repairs.

In a plant, especially if erected on the terrace system, the
machinery-cost is not a large fraction of the total. It would, there-
fore, seem wise to have each machine the best of its kiﬁd, to duplicate
it freely, and, by adopting the level system of building, to save the
costs of extensive excavations, retaining-walls, etc., which constitute
so much of the first cost of the plant, and which may occasion subse-
quently a heavy bill for repairs.

In operating a smelting-works the losses may be classed as follows:
Losses in the slag.

Losses in flue-dust and fume.*
Losses in roasting.

Losses by shut-downs.

Losses in fuel.

Losses in labor.

A ol A

Losses in management.

*1t is believed that elevators may be so thoroughly constructed as to have
little liability to derangement. In any case, it would be well to duplicate
this machinery, so that the half of it may be thrown out of actionat any time
for adjustment, without interfering with the usual operations.

* In considering the losses of the materizls of the charge which are borne
away from the furnace by the blast or draft, it is well to distinguish between
the flue-dust proper and the fume The flue-dust may be defined as small
particles of the charge borne along in the air-currents produced by the blast,
and which settle out by gravity in flues, where the advance movement of the
air is sufficiently slow to permit this deposition. This material resembles
that of the charge, especially in its assay-value. The fume, on the contrary,
arises from the metals, principally lead and zinc, which are volatilized at the
temperature of reduction, and, passing from the furnace, become condensed
as the result of contact with the cooler surfaces of the flues. It may thus be
regarded as a cloud of smoke, floating along indefinitely, unless it comes in
contact with the surface of the flue, or of the bags of the bag-house.

Slag.—The losses in slag caused by incorrect feeding or charging
are referred to below. That arising from improper separation of matte
from slag is referred to in my remarks about separators.

Flue Dust and Fume.—The loss in flue-dust and fume depends
upon : ’

-
.

The nature of the ores.

The height of the smelting-column,
The form of the furnace.

The method of feeding.

The blast-pressure.

oos e

At present the tendency in the custom sampling-mills, and also of
the smelting-works themselves, is to crush the entire lot of ore fine.
Moreover, there are large amounts of fine roasted ores smelted, all of
which add to the amount of flue-dust. It has been attempted to brick
the finer portion of the charge, as well as the flue-dust itself, and this
has been attended with a considerable degree of success. The en-
deavor is to make less flue-dust to begin with, since it has to be
re-treated with considerable expense and loss.

That the height of the furnace influences the amout of flue-dust
can be observed by the performance of the same furnace when carried
low or when filled up. The high furnace working upon oxidized ores
can be operated almost without visible smoke, even when putting
through its normal tonnage.

The form of the furnace, as respects the bosh, has an important
influence, especially where the furnace is a high one, as the upward
volocity of the air-currents is lessened in the ratio of the increased area
of the furnace at the surface of the charge.

That the method of feeding can control the amount of fine-dust,
becomes evident when we consider that by a judicious placing of the
materials of the charge, we can check the velocity of the escaping
gases when they become concentrated in spots, so that the blast may
be diffused more evenly over the entire surface. This becomes the
more important, as accretions form upon the interior of the furnace.

There is a certain pressure of blast suited to a given furnace
newly put in operation ; and as accretions form, the suitable pressure
changes. Pressures in excess of it largely increase the amount of the
fiue-dust without corresponding increase in the tonnage of the furnace
or the cleanness of the slag.

The nature and extent of the dust-collecting arrangements will
depend upon the size of the plant, the nature of the ore, and upon
other considerations just named ; also upon the amount of roasting to
be performed. It is to be observed that, owing to the corrosive nature
of the fumes arising from the roasting-furnaces, they cannot be caught
in bags ; and hence, to save these fumes, even in part, a system of
flues would be needed. The amount of saving may in some cases
hardly be sufficient to justify the increased expense, especially if it is
an contemplation to put in the perfected system of bag-house and
blowers. By the use of the bag-house, it is possible to dispense with
extended flues and high stacks, and thus do away with one reason for
the terrace-system of building.

Roasting.—Among the most serious losses in a smelting plant are
those from the roasters. According to the records of a single plant,
extending over a period of five years, this loss has amounted to $80,-
ooo per year. The temperature of the escaping gases of these furn-
aces was upward of 1000° Fahr., while at the stack the temperature
was still 600°. At this high temperature, lead, silver and gold pass
away; whereas, where these gases cooled down during their passage
to the stack, we might hope to effect a notable saving. Reference
will be made to the utilization of this waste heat in connection with
the discussion of the use of the hot blast.
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Shut-Dozons.—The losses arising from shut-downs have already
been referred to.  ‘They are equal to the total expense of operation,
less the fuel not used during the stoppage. Al the profit of running
is lost besides.  Moreover, such delays are detrimental alike to the
slag and to the furnaces; and the latter, when again started, do not
work well until “warmed up.” .

It may be observed that any decided diminution of the blast,
even for a short time, is a drawback, lessening the tonnage of the
furnace and affecting the cleanness of the slag.

Luel—The losses in fuel resulting from incorrect charging may
be considerable.  Any way of lessening the amount of fuel to be used
at the blast-furnace means not only the actual value of coke saved,
but also the increased tonnage of the furnace, owing to the increase of
Excessive fuel brings in its train
the disadvantages of over fire and increased volatilization, both of
lead and zine, with the consequent more rapid formation of accretions,
which eventually terminate the campaign.

productive charge in the same space.

LZator.—1u building a plant, the endeavor should be to reduce
the item of labor as much as possible ; but it should not be forgotten
that this must not be done at the expense of efficiency in running.
Especially at night, the importance of having suflicent labor to handle
the furnaces and to make repairs speedily often outweirhs other con-
siderations.

Management.—1.osses in business management may arise not only
from paying 100 much for ores, but also from buying ores containing
clements injurious to the smelting operation. ‘They may also arise
from shortages in supply, through failure to provide supplies suflicient-
ly in advance, or in right proportion.

Concentration of Poiver.—1'he concentration of the power- generat-
ing plant under one roof and under charge of a competent engineer is
a matter of much importance. In such a case the suction-fans, or
blowers, tor the bag-house could be so located and operated as to save
‘That the
sampling-mill and elevators, as well as the pumps and blowers, may be

the expense of an extra exgineer, and perhaps of boilers.

thus centrally operated by wire-rope transmission or by electric motors,
is undoubted.

Delivery of Materials.—Delivery of materials to the plant, in.
cluding ore, fluxes, coal or coke, may be made by tramway (wire-rope
or rail), by waguns, by railroad, or by two or more of these methods
combined.  Ore coming in quantity from a mine by tramway is con-
veniently dumped in a receiving-bin with an inclined bottom.  Or this
bin may be made in two parts, to allow of change from one lot to
another while one bin is being emptied.  1f now it is shoveled to the
crusher, an aliquot part can be reserved for a sample; otherwise the
whole may be drawn off to the automatic sampler.

When the ore arrives in wagons, and especially when in small
Com.
monly the ore has been dumped from the wagons upon the ground or
upon an extended floor. thence to be handled with barrows to the
sampling-mill and storage-bins.  This involves considerable work in
moving the ore. It is undoubtedly the easiest way for the wagons to
dump the ore bencath *hem.  There is, however, considerable floor-
space needed, especially where the ore is brought in wagon-trains,

aud numerous lots, the problem of handling is not so Casy.

2\ more compact way is to provide bins, alongside of which the wag-
ons unload.  Even then, however, the ore must be rehandled to the
sampling-mill.

Where the materials come in and the base-bullion is shipped away
by rail, the trackage required will depend upon the size of the plant.
It has generally been considered advantageous to have a track set at
the level of the slag-dump for loading base-bullion; but as this con-

stitutes less than one-tenth of the weight of the materials smelted, it

is a question whether it would not be well to elevate the track to the
receiving-level, where empties are always available, and where the
tracks which transfer materials may be run direct upon the floor of the
car, making use of a piece of portable curved track.
has proved very eflicient in practice.

This metiiog

Where, as is the case with a modern plant, all the ore is sampled
as it comes in, this unloading would naturally be done at a common
. point, so that the ore, as unloaded, could be automatically sampled
and conveniently stored. ‘The loaded cars beyond this common Puimt
require plenty of teackage, which may be doubled or trebled, with
switches to throw all cars upon the unloading tracks before they reach
the sampling-mill.  ‘The emptics are treated in the same way.  ‘The
outer-one of the tracks may be reserved for handling cars in or ou,
The track scale is naturally set at the entrance of the yard, and shoulq
be so placed that only cars to be weighed pass over it, and not, as i,
so often the case, located upon the main thoroughfare. ‘These tracks,
being arranged with a continuous grade past the sampling-mill, permi
the unloading and dropping past of each car without the use of switch.
engine or other power.

‘The handling of fuel and fluxes takes a somewhat different ccurse.
Much of the coke and limestone may be unloaded direct from the cars
to the furnace.  The coke amounts to from one fifth to one-cighth of
the total materials, and is commonly stored at a greater distance from
the blast-furnace because of its smaller relative amount, and as & pre.
caution against firc It has generally been stored upon the ground,
bnt it is better to pile it upon a floor, preferably of brick, set as row-
locks, and not of wood.  If care is not exercised, the coarser part of
the coke may be used at one time, and the finer at another, producing
corresponding irregularities in the furnace.  Where the demurrage-

regulations, requiring the prompt unloading of cars, are rigidly enforced,
unloading-pockets may be put in to advantage. “The limestone and
iron ore could certainly be thus stored, and thus much labor could be
saved, especially when, as often occurs, these materials constitute one.
fourth ore more of charge. ‘The method, now quite common, of
storing coal convenient to boilers and roasters is certainly practical and
economical of labor. and especially when we consider that it comes in
as: zeded, and the small amount to be cariied in store cuts but litile
figure in the total expense of handling. “The handling of coal has
been treated so thoroughly in the Eastern States that we have only t
look there for our best examples of practice.

Sempling and HHandling—We come now to the question of the
sampling and handling of the ores.

Upon sampling, some of the ores, awaiting settlement, muast be
reserved——cach lot separately.  “Then, when released for use, they are
distributed and layered or bedded at the appropriate bins.

Where the sampling is duplicated, the mill becomes more comyjen.
All ores arc properly passed over a grizzly to the main crusher, a prc
caution which has its advantage in wet or freezing weather, or wien
the ore is of such a nature as to be likely to clog the machinery. In
some cases it is more economical to keep it away from the machirery
altogether.  ‘The elevating of this crushed material to command the
automatic sampler depends for its success upon a strong and thoroug hiy
constructed endless elevator, to which plenty of height should be gien.,

"The requirements for reliable automatic sampling are as follows-

1. The aliquot portion sheuld be taken from the entire str im
of ore.
- "This portion should be taken out as frequently as possible.

3- It should be taken evenly from all Jarts of the stream.

4. The stream should be a regular one, or at least should fluct: ate
in a regular or gradual manner.

()
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5. The aliquot portions taken out should be mixed together
beiore further sub-division or cutting down.

6. The re-crushing of the ore should proceed as its quantity is
reuced, so that the ratio of the largest rich piece to the weight of the
whole shall not exceed a specified limit.

7. The machinery should be as simple as possible, that it may be
easter to clean up, and that there may be consequently less danger of
«~alting ™ succeeding samples.

Commouly the sulphide.ores are crushed at once to their final
size preliminary to roasting, since they require no farther treatment,
anl are more accurately sampled when so fine. Asa generai rule,
all the ore of the sampling mill should be drawn from shoots, on the
prmciple that from the time it is dumped over the grizzly it is not to
be shovelled up until it reaches the furnace. From the sampling.
shoot it is to be transferred to the storage-shoot, thence to go to the
Toasters or to the main ore-bins, as required.

For the horizontal transfer of materials, the writer favors the use
of a tram-car of good size, holdins at least 2,000 pounds, the loaded
car travelling on a slight down-grade, the wheels {set close together 1o
facilitate swinging on the tura-plate) having long and well-designed
bearings, and broad rims to the flanges. With a rate of travel of 200
feet per minute, on a straight track, a considerable distance can be
speedily covered, and curves and turn-plates should be avoided as
much as possible. Accordingly, the storage-area should be covered
with long and narrow bins, s2y 200 feet by 135 feet each, with a central
track, which will permit a side-dump car to cover the entire space
prewy well. - As the crushed sulphide-ore is to be layered or bedded
abw, it is a question whether the conformation of the ground will
permit it to be so stored as to deliver at hoppers on top of the roasters.
One man is often selected to attend to charging the roasters; and,
where they are not too numerous, has time enough to shovel up all
the ore needed, and to charge it to the hoppers.

Besides the material already enumerated, there remains much
which has to be returned from the slag-floor, viz., part of the slag, the
matte, the barrings, and perhaps the flue-dust. The inclined elevator,
so much used in this connection, seems out of place, since it neither
takes the slag from where it is made, nor delivers it to the place where
it 15 10 be wvsed. This can evidently be done with the vertical
elevator, since a track laid to any part of the dump can connect with
it, «nd, on the floor above the load goes at once to its appropriate
fumace. The same elevator, going to a higher level, also enables a
higher track to convey the matte at once to the crushing-machinery,
in preparation for roasting.

All materials of the charge may be brought to the furnaces by
means of tram-cars of 2,000 pounds capacity. The tracks run into the
bins or alongside the railroad cars, and are arranged to ensure con
venient loading at all points. Under the method of using
charges, but little re-handling is done at the weigh-scales.

At the ore-bins, perhaps the following plan might be used: The
bottom of the bin to be a movable onc, arranged something hike the
bed of a gravel-waggon. The ore drops through a movable hopper
at the front edge of the movable floor into the charge-car, thus avoid-
ing the shovelling, which constitutes so large a portion of the work.

Having arrived at the furnace with the charge, it would seem that
it would be well to conform to recent practice, and to charge every-
thir:2 into the furnace without re-handling.  But at this point we have
1o pause and consider. It will be recalled by some among us that in
the older practice of ten or fifteen years ago, with small and low
furnaces, a good deal was thought of the skill of the feeder in nursing
his furnace, feeding for a tuyere, and adding the various correctives
cor idered at that time necessary for the welfare of the furnace.  Can

large

this, with our present large and high furnaces, be a thing of the past ?
Itis not so considered by some of our metallurgists, who have not
changed their ideas in this respect.  While a furnace is in good con-
dition, with no wall-accretions and no consequent over fire,with a low
fuel-charge to help out matters, the need of such feeding is less
apparent.  In the writer's opinion, however, it must be admitted that
careful and proper distribution of the fuel and materials of the charge
means better, smoother and more contimuous running of the furnace,
and a slower development of the evils we wish to guard against.
Evidently, if the materials are properly proportioned and properly fed
to the furnace, we may hope that the work below can be made to
conform, with expectation »f favourable results. Incorrect feeding
and charges, on the other hand, cannot fail to show their bad results
as soon as they come down.

Leight of Furnace—~As regords the modern lead blast furnace,
the tendency is conticually io increase its height, with the idea of
improving reduction; and this (with the precautions mentioned above)
is measurably true. “The high shaft is certainly harder to reach, to
clean, to run down and to start up; but with long campaigns such
considerations cut but little figure. It is rather with oxidized zinky
ores, where high fuel seems indicated, that accretions rapidly form, and
stops are accordingly frequent.

IWater-Jackets.—'The water jackets of our furnaces still leave much
to be wished for. If of cast.iron, they are liable to crack at any time;
and even when of the more expensive steel or wrought.iron, they may
burn out at some corner, and thus stop the operations of the furnace
until replaced or repaired.

The old brick bosh, now entirely supplanted by the water-jacket
in lead-smelting, was effective in retaining the heat, and worked
smoothly when not burning out. “I'he writer has often thought that,
with boshes made up as in the recent jron blast-furnaces, the water-
jackets, with their larger absorption of heat and their annoyances of
cracking, could be avoided. This appears not impossible, now that
the type of slag to be used within them, being more siliceous than
formerly, is less corrosive in its action on brick.

Air Leaks.—"The air-leaks about the furnace, at the various
openings and joints, and especially at the tuyere-sacks, leave much to
be desired.  These are defects of mechanical construction, which could
L remedied without difficulty, but, perhaps, at the expense of facility
for handling when it is, for any reason, necessary to stop the furnace.
Such stops, however, are becoming less frequent with improved
machinery, and especially with the dupiication of such parts of the
plant as are liable to accident or need repair. With spare engines,
spare boilers, and spare pumps, stoppage may be reduced to a mini-
mum, and the small margin somectimes left between profit and loss
may be saved.

Blowers—As regards blowers, the almost universal practice has
been to use the zotary blower. They have, certainly, done very good
service; and the modern rotary blower has been so carefully made as
greatly to reduce its “slip,” though the extended surfaces of contact
are stili there, and leakage of the air backwards is inevitable, and
especially considerable at the pressures now prevailing. The writer
has long held the view that the cylinder blowing-engine is the proper
one for the lead blast-furnace, since the air-joints of piston and
cylinder are those of actual contact, and the metallurgist may count
on his cubic feet of air, whatever his pressure.  “This has not, hercto-
fore, been so cvident in such work ; but, with tighter joints, and by
comparison with the analysis of furnace-gases and the amount of fucl
used, discrepancics show themselves otherwise not to be accounted for.
A whole set of purported data respecting the air used and performance
of the blast, thus becomes useless ; for example, deductions as to the
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increase or decrease of the tuyere-orifice, its pointing in a given direc-
tion, the amount of air entering the furnace, etc., are vitiated.

The Hot Blast in Lead Smelting.—Since the gases at the throat
of a normally-working lead blast-furnace contain about 4 to 6 per
cent. of CO mingled with some 14 to 18 per cent. of CO, and 75 per
cent. of nitrogen, and since these gases are farther diluted with air
which enters at the charge door, any endeavor to use them in com-
bustion is out of the question.
heating the air blast externally :

1. By the slag.

2. By externally heated blast-stoves.

3. By regenerative stoves, heated with oil or producer-gas.

4. By oil-residuum : either (A) in a receiver or stove, in which
combustion of the oil, gas and air is effected; or (B) by oil jets at
each tuyere.

Mr. Herbert Lang has attempted the heating of the blast by
means of hot slag, and claims to have obtained by this means a tem-
perature of 5o0° Fahr., which is much below the temperature consider-
ed necessary in iron-practice. Whether an apparatus arranged like
the slag-heated boilers at Broken Hill, Australia, would prove efective
in air-heating, is a question to be solved when it is conceded that the
hot-blast will prove an advantage in the treatment of lead-ores.

The pistol-pipe and other hot-blast stoves, where the heat is com-
municated to the air by transmission through pipes, are expensive and
liable to leak at the joints; and, because of the thickness of the pipes
necessary for durability, are anything but efficient. It has been sug-
gested by Dr. M. W. Iles that the flues leading away from the roasting-
furnaces afford an important source of heat, since in this case the gases
issuing from the furnace may have a temperature as high as 1000°
Fahr., while at the stack they still retain 600° Fahr  Air-pipes placed
within the flue would absorb a portion of the heat, at the same time
cooling down the issuing gases, which, in their highly-heated condi-
tion, are carrying away value from the roasting ores. Other methods
of utilizing this waste heat, such as we are familiar with in connection
with puddling-furnaces, could also be applied.

The hot-blast stove at Nesmyth, of the Colorado Iron-Works,
operated a year ago at the Omaha and Grant Works, at Denver, has
given promise of success, with such improvement in proportions as
will be suggested by further experience. It consists of a cylindrical
brick lined receptacle, in which oil is burned in conjunction with one-
fitth of the air, thus heating the remaining four-fifths needed for the
blast. The products of the blast which enter the furnace are then a
large proportion of air. mingled with some nitrogen and with CO,, in
case of the combustion of the oil. Its effect then would be to diminish
the intensity of combustion, but with an increased production of CO,
as the result of the reaction between the CO, and the incandescent
coke.

There remains, then, the alternative of

That this would be objectionable in lead smelting, one cannot
say. [Experience might prove it to be a great advantage. Immedi-
ately at the tuyeres, its effect ought to be to prevent the troublesome
crust which so often forms upon the surface of the lead, and which is
so detrimental to the working of the furnace.
much interest experiments in this line.

We would watch with

Dr. W. L. Austin advocates, in his own specialty of pyritic smelt-
ing, the burning of a jet of oil at each wyere.
much the same as in the Nesmyth apparatus.

The products are
The application is cer-
tainly very direct, simple and inexpensive; and provided combustion
can be completed before entering the furnace, it should give results as
good as those of Nesmyth.

The Separation of Matte from Slag.—This is a matter which we
could wish were more thoroughly settled among metallurgists.  Two
methods, the separating-reverberatory and the large transfer-pots, are

rather suited to a plant of several furnaces than to a single furnace,
where the Mathewson slag-tap, the fore-hearth, or the settling-pot are
still in use. In favor of the reverberatory it is strongly urged that the
time during which the slag remains entirely liquid permits the thorough
separation from it of all globules of matte and lead. By any other
method, the separation has to be completed during the short time the
slag remains liquid, and this, too, with the formation of a considerable
share of foul slag, which has to be returned to the furnace for re-melt-
ing. The latter is not necessarily considered a drawback, as metallur-
gists favor the re-smelting of considerable quantities of slag, often to
the extent of 40 per cent. of the charge, in our Western practice.
Whether the time will come when ores will be smelted with a low fuel
in the blast-fnrnace, and all the slag thus formed retreated in a rever-
beratory of the type of the Argo copper furnace, is a curious specula-
tion. We are certainly beginning at something which looks a little
like it.

The Slag Dump.—The slag constitutes 70 per cent. of the charge,
so that the materials put into the furnace (including coke) are to the
slag as 115 to 76. Hence these materials should be handied (as they
are) with so much greater ease than the worthless material; and this
consideration takes the precedence. It seems strange, however, that
so much care should be taken to locate conveniently the place of de-
posit of that worthless material (the dump).

A modern plant ought to provide for a cheap and easy method of
slag-disposal in place of, as is sometimes the case, the slow transfer by
hand to the edge of the dump. The neatest method of effecting this
is, again, with the assistance of the elevator, in this case large enough
to hoist a slag-truck, such as that used at the Omaha and Grant
Works, at Denver, and now made by the Colorado Iron Works, of
the same place. This truck, having been raised to the higher level,
runs away upon a descending grade until it reaches a bank or edge of
a hill, at the right or left of the furnaces, where, turning a curve, it
comes back, still descending, the track thus forming the edge of the
dump, anywhere along which the contents of the pot can be dis-
charged. The man in charge now drops the train farther back to the
point of filling, ready for use once more. Any animal power is thus
dispensed with ; the height gained by the elevator being sufficient to
insure all forward movement.  Such arrangements preclude all anxie-
ties as to-dumping room; while a small space, reserved immediately
at the front of the furnace, is used in case the elevator should q1eed
repairs.

Dr. M. W. Iles, in a private communication on this subject, says:

¢ Other good and practical methods suggest themselves. For example,
removing the slag in pots arranged trainwise, as practiced at the Arkansas
Valley Smelter, at Leadville, using a compressed air locomotive, which pos-
sesses advantages over the steam locomotive, and which has been brought to
a high degree of perfection by H. K. Porter, of Pittsburgh, Pa. Or for this
might be used an electric motor, in conjunction with a trolley-system. In
certain favoured localities, where the slag could be removed by granulating
in water, it could be conveyed to some central locality, and thence, by a
simple and inexpensive bucket-hoist, placed in open cars, removed from the
works and used for railroad-ballast, thus bringing an income to the company.

Extreme caution should be used to thoroughly separate the matte from the
slag before granulating.”

Yard Floor—To cover the surface in front of the furnaces with
cast-iron plates is a precaution not to be neglected, even though ex-
pensive. The ease of keeping clean and of moving pots about quickly
compensates for the expense ; and, moreover, larger slag pots can be
-used. .

KRoasters.—In spite of the cheaper roasting claimed tor the auto-
matic roasting-furnaces, the long-bedded roaster still holds its own,
and those works using the automatic roasters retain and use the former,
notwithstanding their enterprise in adopting, and skill in handling, the
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later.  In fact, where it is desired not only to dry-roast, but also to
slig the product, it is hard to improve upon a furnace where a contin-
ually increasing heat is so skilfully supplemented by the care of the
furnace-man.  With ores particularly suited to dry roasting the case is
different; and in this sphere the automatic roaster is unexcelled. A
large class of ores, leady and containing zinc, lend themselves, how-
ever, to the operations of the long roaster as to no other. How future
improvements in roasting will modify these ideas it is difficult to say.
Certainly the cost of roasting has been reduced to a very low figure ;
and the product may be eventually so bricked or agglomerated as to
remove every objection to such methods. There is here an inviting
field for invention,

Zoofs.—In these drier regions of the West, with infrequent rains,
drainage becomes less important ; still, during wet weather the disposal
of water becomes sufficiently troublesome. The ores, when bedded,
should be protected by suitable roofs, since sudden snows and rains so
change the nature of the charge as to affect appreciably the cleanness
of the slag.  On the main furnace and other rocfs, the bay or saw-
tooth system of roofing can be used to advantage, and water which
pours down upon the men and upon the retaining-walls, as is so com-
mon, can be led to the valley of the roofs, and thence by proper
down-spouts to the ground or drain. The gutters can be underlaid
with steam-pipes, to melt the accumulated snow or jce which forms in
such places; and there will then be no question of keeping the build-
ings well drained, and free from danger of overflow.

Discussiox.

Henry A. Vezin, Denver, Colo. (communication to the Secretary,
February, 18¢7): I have read Mr. Austin's paper with considerable
interest, more especially as the designing and study of such works
have been an attractive occupation for me during the last twenty-
five years.

Mr. Austin says that a “ plant on a terraced site has generally
been considered the most advantageous,” and also that ‘“many
advocate a level site,” while he himself advocates a modification of the
former plan, by * utilizing an extended surface with a moderate slope.”

Among the advocates of the terraced sites as against level ones,
I do not recollect ever meeting a metallurgist who had even made an
attempt to plan his works for level ground, or who had, in a lucid
interval, figured Aow muck he gained or lost by one or the other
method.  The average metallurgist starts with the assumption that it
is rational to conduct his material down hill because jts movement is
aided by gravity, while to elevate ore or furnace-material by machinery
he vaguely believes to be not alone wrong in principal, but also un-
neccessarily expensive.

Let us look into the expense of elevating, and see whether it
really is prohibitory of the successful operation of smelting works on
alevel site.  Hoisting or elevating material in the west, even with a
consumption of coal as high as 10 pounds per hour per horse-power,
can be readily performed for 3{ cent per ton, the lift being 30 feet.
Add 1{ cent for repairs, and we find the total cost per ton 14 cent,
Mr. Austin admits for works on a level site good ventilation, accessi-
bitity and compactness of plant. Now assuming, for the sake of
argument, that the cost of elevating is four times as great as my
estimate, is not the one point, good ventilation, cheap at such a price?

It is, however, unfortunate for the terrace advocates that the cost
o! clevating is not saved in their system, which involves tramming
much further (usually by man-power), a great amount of shovel and
barrow-work and less convenience in the general arrangements, as well
A~ interest on the greater first cost of the works.

As to “liability to accidents,” if elevators are properly constructed
they are as safe as any other machinery used in smelting-works. Like
the blowing-engines, they should be in duplicate when they fulfil an
important office.

The advantages of a flat site over one in terraces are: (1) that
the first cost of the works is smaller ; (2) that the arrangement can be
made more convenient, as the lay of the ground does not compel
placing the different buildings or department in a certain predestined
order, so as to obtain the fall required ; (3) that every square foot of
the ground may be at will alternatively the cquivalent of an inferior
or a superior terrace to every other, and hence parts of the works that,
on a terraced site, must be far apart in vertical distance, can be piaced
on a level site side by side.

In the terrace-system the ore can only go down hill unless
elevators are used; and if these are required it makes little difference
whether a few more are put in or the indispensable ones are built
higher. T'he objection has been urged that elevatcrs, especially the
platform-hoists, get out of order or break down. In cases that came
under my notice, I found that the management had tried to get for
$300 to $400 machinery that could not properly be made for less
than twice that sum. There is no reason why elevators should not
run day-in-day-out with far less chance of interruption than a steam-
engine, which is the most delicate machine used in mines, mills and
smelting-works, and the most liable to interruption for adjustment or
repairs. I assume, of course, that the other machinery is amply strong
and well made.

I may cite a few examples of the manner in which professional
men deceive themselves by not asking themselves “how much ?” In
the autumn of 1882, during the Colorado meeting of the Institute, a
very able geologist, perfectly familiar with Leadville and its surround-
ings, while passing the smelting-works below the town, pointed out to
the other visitors the arrangement of the plants. and wound up with
the words: “as if intended by nature as the site for lead smelting-
works.” I had kuown the arrangement of these works since 1879, or
practically since most of them were built. There was always a great
deal of shoveling, and much of the ore was wheeled by hand up Aill
and shovelled up into the bins. It would have been easy to construct
works on level ground for less money, and to run them at much less
cost per ton, even it had been necessary to elevate the slag to get rid
of it

General Von Helmersen, Geologist-in-Chief of Russia, who pub-
lished, in 1872, a very complete geological map of the coal-fields of
the Donetz, in Southern Russia, spoke of the site of the iron furnaces
at Lissitchansk, in the northwestern corner of these fields, as specially
designed by Providence for iron-works. His reason was that they
could be arranged “rationally,” i.c., in terraces. AsI remember the
ground, it has a slope of about 15°, possibly less, and the fall from .
the top of ground (or furnace) to the river is 280 feet. No iron-
master that I know would choose this site, even if coking coal and
good ore were found in the neighborhood, which is not the case.

In 1888 the advising engineer of a wealthy syndicate hunted ali
over Montana in search of a site having 200 feet fall, on which
copper-smelting works were to be built. It would have been. very
easy, with a flat site, to give this gentleman the equivalent of 2,000
fect fall, or more, if necessary, and he could then choose a place
which would offer the greatest advantages as to railway-connections
and power. The latter consideration probably governed the final
choice, as the works were built on ground having, as I understand, an

inclination of less than 3°, while the power is furnished by a river

flowing past the site.
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It is not probable that advocates of the two systems will ever
come to an understanding as to what they really disagree about, until
each has designed works according to his ideas of what is best, and
then has shown the advantages that he gains, not in uncertain terms,
but in the precise language of dollars and cents per ton of ore. Here-
tofore, whenever I have been drawn into a discussion of the subject, 1
have not been able to elicit from the advocates of the terrace system
anything but vague declarations of general principles, or the assertion
that the “rational ” way to build works is in terraces.

Mr. Austin gives no reason for his preference for a “ moderate ”
slope.  If he expects to secure the advantages of both systems without
the inconvenience of either, he has my sympathy ; for to me it appears
he will have the disadvantages of both. On the one hand, he loses
the freedom of arranging his works to the best advantage, while, on
the other, he must use, so far as I can see, as many, if not more
elevators as on a level site.

Sampling.—No one, 1 presume, will dispute the correctness of
the seven requirements for satisfactory automatic sampling, as laid
down by Mr. Austin on page 7 of this paper. But after reading
what he says, we are no nearer knowing how he intends to solve the
problem than before. A strong prejudice exists against the use of
automatic samplers amongst those who have cither tried defective
ones or clse have misapplied good ones. One objection that I have
heard urged by an able metallurgist against a mechanical sampler is
that, when the stream of ore is interrupted the machine iakes no
sample. This is correct ; but when no ore is passing no sample should
be taken. The machine alluded to 1 sketched out about twenty-five
years ago; but it was never applied until within the last few years,
It consists of one or more scoops attached to a vertical revolving shaft,
In passing through the stream of ore the SCOOps cut out an equal
portion from each part of it, and thus assure a correct sample of the
whole.  These scoops can be arranged to take a cut out of the stream
every second, or less, if necessarv, and to take any proportion up to
one-half of the ore. As regards the continuous stream of ore, there
should be no difficulty in maintaining a umform stream, fluctuating
only proportionally to the rate of teed to the crushing-machinery. But
assuming that the stream, through carelessness or design, is intermittent,
the chances are entirely in favor of the sample being correct if taken
every second.  Not the least advantage of this sampler is the fact that
it is not hampered by any patent rights,

Another objection urged against a good sampling-machine is that
the coarse pieces of ore which strike the edge of the scoop are assumed
to jump off and go with the rejected portion: of the ore—that is, most
of them do so, and hence the sample does not contain its due propor-
tion of lumps, and may be richer than the average of the ore. ‘I'o
remedy this alleged fault, | propose having the rejected portion
caught by the scoop, and the part that falls taken as the sample. For
this purpose the scoop is made as large as necessary to take the pro-
portion (1, 4, ¢, £, etc.) of the stream that is to be rejected. This
arrangement should satisfy the most anxious metallurgist.

In several cases the machine above alluded to has been arranged
to take duplicate samples, so that they might check each other. One
machine took % of the steam once every six seconds; the other the
same amount just as often, but three seconds later, or half-way between
the scoopfuls of the first. The samples checked so closely that the
method was soon abandoned, and the two sixteenths were run together.
If the resulting samples is so large that it can safely be cut down
again, the largest pieces being 134 inches in diameter, it is shoveled
mto the crusher again, so as to pass as a continuous stream over the
sampler.  If this takes 14, the second sample is & of the original lot.
This proportion has furnished perfect samples n treating Cripple Creck

ores containing 1 to 2 ounces of gold per ton. I think, however, 1t .
rather more should be taken, and more frequently, especially if duy b
cate samples are not taken.  With richer ores, especially when 1he
values are very unevenly distributed, it would be best to take not I -
than §, and take a slice out of the stream not less than once every
or 2 seconds,

As to cleaning the sampling-machinery, the boot of the elevator
and sometimes the spouts need it. The sampling-machine cleans
itself,

When small lots of ore are to be sampled, especially if they are
rich, the method of “ coning and quartering,” sanctified by long usage,
is employed.  Assuming that the greatest care is taken to keep the
apex always vertically above the point of its first beginning, to have
the distribution as nearly regular as possible, and to do the quartering
by sheet-metal plates, so that, when a quarter is removed, the coarse
pieces from the adjoining quarters do not fall upon the ore that is being
removed, the result is still not always perfectly satisfactory, If the
cutting-down is done by taking every alternate shovel for the sample,
reducing the pile formed by these in the same way, a closer sample is
the result, with one-third to one-fourth the amount of labor. In this
way ore is treated as a stream from which a foot is taken, and the
next foot rejected.  If the pile contains 4 tons, and a shovelful weighs
10 pounds, as might be the case with heavy ore, 800 cuts are taken.
This sample must certainly be closer than when, in quartering, only 4
cuts are made, for the supposed mixing due to coning cannot possibly
compensate for the error due to so few cuts. The sampling of small
lots, or the cutting-down of the samples from the main automatic
sampler, can be done by one man, if he has a small platform-hoist at
his disposal. He would hoist the ore in a car, or in suitable cans on
wheels, and dump it over a good divider.  From this the ore would
fall into similar cars or cans, and the operation would be repeated unti)
the required reduction was obtained. ‘There would be no sweeping-
up or shoveling. When it became necessary to crush the ore finer,
the same hoist would serve to raise it so that it could be dumped into
the hopper over the feeding-shoe of the sampling-rolls. The crushed
ore from the latter wouid be received in a pan on wheels or a car.
There would be no feeding-arrangement for rolls, consisting of a man
shaking a shor 1. Thus, one man could do the work of at least cight,
and more satisfaciorily. The sampling-rols should be very strong, so
as to crush. I recently saw a pair, 20 to 12 inches, that could safely
be set for a pressure of 20 to 2 5 tons between the rolls,

On page 10, Mr. Austin speaks of the water-jackets, whether
of cast-iron or wronght-iron, as unsatisfactory.  ‘The life of a
cast-iron watcr-jacket, if made of the best iron, cast in dry sand, is
three years and upwards. According to the repairs during the past
year, the average life of a jacket in one of the smelting-works of
Denver is more nearly ten years. The loss of first-class cast jackets
is now almost always the consequence of carelessness on the part of
the attendant.  The cost per pound is 3 cents, making the cost of a
jacket, 20 inches wide and weighing 4350 ponuds, $13.50. If nude
of sheet-metal, they weigh about half as much, but cost about three
times as much if 20 inches wide, and fully twice as much if e.ch
side of the furnace is made of two jackets. I myself know tut
two works where steel jackets were used. In one of these, c.h
side of the furnace consisted of one jacket. They gave a gond
deal of trouble in the beginning, due, to some extent, to the lack of
skill on the part of the maker. In the other works, each side 1 as
formed by two jackets. These were very well made and carefr iy
handled ; but within four years some of them had to be patched, o-
creasing very much the hability to burn out or become leaky., In
1851 or 1882 three or four months were considered a good life fo a
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cast-iron jacket. They were then cast in green sand, and cost about
7 cents a pound in Leadville. Some economical metallurgist beat the
fouudry down %4 cent per pound, and reduced the quality in conse-
quence. Poorer iron was used; and the jackets lasted, at most, six
weeks. At certain works in Colorado, as recently as four or five years
ago, cast jackets made in green sand by men who evidently didn’t
know how, broke, when the furnace was blown in, before it was half
full ; and none of them lasted over a week or two. Hence the growth
of feeling in favor of the wrought jacket. The life of a well-made
cast jacket, its low cost, and the ease with which it can be replaced,
hardly justify Mr. Austin’s remarks.

Air-Leaks. (Page 10).—The principal loss is probably through
the infinite number of fine holes in the canvas sacks or hose. They
can be made air-tight by coating the inside with a thin covering of
glycerine glue, which remains pliable like rubber.

Blowers. (Page 10).—1I think Mr. Austin will find that the cost
of a cylinder-blower is but zo to 25 per cent. geater than that of a
rotary pressure-blower and engine to drive it, the two having the same
capacity according to the catalogues. The capacity of the latter is
given as the displacement of the impellers without allowance for back-

leak or slip. With pressures from 1 to 2 pounds, this slip becomes
" very great; and it is probable that for the same actual capacity at 2
pounds pressure the cylinder-blower will cost no more, if as much, as
the rotary.

. Vein-Walls.

(Paper read before the American Institute of Mining Engineers.)

By T. A. RICKARD, DENVER, COLORADO.

From time immemorial the fissure-vein has been held the simplest type
of ore-deposit. The prominence given to it by Cotta and his disciples, from
their study of the mines of the £rzgebirge, is impressed upon technical litera-
ture ; and, in consequence, the ores which carry the valuable metals have
been supposed to occur mainly in fissures, cleaving the rocks in -diverse
directions, and the noblest type of vein has been deemed that which cut
across the country independent of its structure, whether evidenced as bedding,
foliation or cleavage, and which was identified with rents produced in the
rocky crust of the earth.

As so conceived, the vein was a fissure fitled with ore, extending through
the country for a varying distance, and continued downward to a depth
more or less proportionate to its longitudinal extent. The vein-material was
bounded by an encasement of rock, and those immediate surfaces which
limited it on either side were called ** walls.”

These primary conceptions have become modified by the experience of
modern mining in widely separated regions. The study of lode formations
has led to the recognition of notable departures from the supposed normal
structure of the veins of Saxony and Cornwall, the two classic homes of early
economic geology.

Typically the walls of a vein are conceived as parallel rock-planes en-
closing the ore ; the upper one being called the ‘‘hanging,’” and the lower
the ¢ foot-wall.”’*

Walls are rarely alike. Even where a vein traverses a homogeneous
formation, such as a massive crystalline rock, it is usually found that the
surface which bounds it underneath differs from that which limits it over-
head. This is to be ascribed to the effect of the agencies which brought
about the deposition of the ore. The action of underground waters tends at
first to affect both equally ; but in many cases probably the solutions, as they
slowly ascend along the line of fissuring, are prevented from penetrating
into the encasing rock by the occurrence of an impermeable covering of clay,
due to abrasion, which may line either wall, but, because of gravity, generally
accompanies the under one. Similarly we are justified in supposing that the
deposition of a mineral deposit may form a coating which would serve to
protect the foot-wall from the corroding effects of chemical action. The
activity of the mineral-bearing current thus becomes diverted in its greatest
intensity toward the upper wall, where the decomposition of the rock-surface
may be followed by its disintegration, so as to cause the exposure of fresh
faces for further dissolution.

Tllustrations of these conditions may be seen in Figs. 1 and 2. The first
is reproduced from a sketch made June 25, 1895, in the lower level of the
Union and Companion mine at Cornucopia, Union County, Oregon. It
represents the breast of the north drift on the west vein. The country, a
fine-grained granite, is not visibly altered under the foot-wall ; but along the
hanging it exhibits an alteration of its more soluble ingredients. There is a
slight selvage, D, separating the granite from the pay-ore, C, which is about
10 inches thick, and consists of ribbons of quartz, impregnated with pyrite
and alternating with strips of altered country. A distinct parting, unaccom-

nied by any apparent selvage, divides this streak of ore from one, B, below
it, which is twice as thick, but mnch less gold-bearing. This part, B, of the
vein, consists of white quartz,carrying occasional patches of pyrite, and

* The French equivalents are le toit ‘' the roof,” and le mur, literally, *“ the wall.” In
German, das Hangende and dx'is Liegende. :

marked by large inclusions of slightly altered country, arranged along the
foot-wall, where a thin selvage separates them from the outer granite. The
evidence of vein-structure embodied in this figure permits diverse interpreta-
tions. The upper pay-streak, C, appears to me to be country-rock, in place,
decomposed, fractured, and silicified, with accompanying precipitation of
gold. The central wall may have been the original hanging-wall. © The
present foot-wall is sufficiently distinct ; but the occurrence of the pieces of
enclosed country leads me to believe that at an earlier stage the foot-wall
was broken and irregular ; the shape and position of the fragments of rock

Union and Companion Mine, Oregon.

now Rvmg upon it being such as to render it doubtful that they could have
been detached from the hanging.

Fig 2* was drawn May 10, 1893, in the No. 4 level, north, of the Hillside
mine, Yavapai County, Arizona. The lode occupies a strong fissure, cutting
almost vertically through the nearly horizontal layers of a quartzose talc
schist, B B. The original line of fracturing is probably now occupied by the
seam, C, 6 inches thick, of white talcose clay, covering the foot-wall. ~The
ore-bearing portion, D, of the lode is formed by an irregular mineralization
of the hanging-wall country extending to a distance of from 15 to 18 inches,
and presents an intricate medley of quartz, pyrite, zinc-blende, and a little
galena, carrying about 1 ounce of gola and 25 ounces of silver per ton.

The most noteworthy feature of the section is the occurrence in the
hanging, on the outer confines of the main ore-streak, of several irregular

Hillside Mine, Arizona.

cavities, A A, whose inner surface is covered by a series of siliceous coatings,
evidently deposited by mineralizing waters that have circulated through
them. Along the outcrop of the lode, at Wikiup Point, there occur hollows
in the schists, of a character similar to those above described, and of such a
shape as to suggest that their origin was due to the removal, by waters carry-
ing carbonic acid, of certain portions of the country, rendered soluble by the

s,

* See also TRANS., xxiv, 945.
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segregation of lime,  As the fourth level nearly follows the water-level of
the mine, and the siliceous encrustations were stained with iron oxide, the
formation appears to have been due to what Posepny called the Vadose cir-
culation.  On the other hand, the impregnation of the hanging.wall country
by sulphides camnot he aseribed to oxidizing waters, and must have taken
place at an earlier period, when the surface was relatively more distant, .

The lode follows a fissure formed along the axis of a synclinal bend in
e schists, and often very noticeably reproduces the structure of the
country which it has in part replaced ; the ore breaking along lines corres-
ponding to the almost horizontal foliation of the schists.  The width of the
ore is very irregular,  That occasionally found undér the clay seam is rrely
rich enogh to mine 5 the main pay-streak being that portion of the vein
hounded underneath by the clay, and extending into the hangring until the
mineralization becomes so meager that ““ ore ** hecomes * country-rock,*’

When a vein oceurs in a formation composed of several kinds of rock
it nay cut across the lines of arting and be labelled a * true fissure 3 or it
may conform to them, and hecome a “bedded vein,” § the two beds
happen to be similar, or a * contactevein,” if they are dissimilar. It is
c\'u}cnl that, when a vein crosses the bedding of 4 series of sedimentary
rocks, the differences between the enclosing walls at any griven place will
depend upon the thickness of the beds traversed, and the extent of the fault-
ing of the country along the line of the fissure,  When the faulting is slight,
the change in the wall-rock will be practically simultancous for both sides of
the vein 5 while, when the dislocation is equal to, or exceeds, the thickness
of the members of a series of dissimilar beds so intersceted, the opposing
walls may be entirely dissimilar.  This is illustrated in Figs, 3and 4.

Fig, 3 represents the breast on August 14, 189, of the north drift of the
Jumbo No. 2 vein, on the Group tunnel level, in the Enterprise mine, at
Rico, Dolores County, Colorado. Tlie vein follows a fault-fissure through a

CDcamseamvmrone Tyt crunes sasssoan
W rri0emIonTt  G) oae D stavase
ENTERPRISE MINE, COLORADO.

Eretseour
) evarry

series of lower carboniferous shales, limestones and sandstones. ‘The throw
of the fault, along which the ore has been deposited, is about 2 feet ; the
thickness of the.prominent bed of limestone is 3 feet, and the scction shown
in the fignre covers 7 feet by 6. Itis charactenistic of tie veins in this niine
that they split up and become impoverished in lime, while in the sandstone,
on the contrary, they usually become clean-cut, compuct and richly ore-
bearing, as is the case at the top of the drift represented in the figure, In
traversing the lime, the selvage following the line of fissuring is very
noticeable : but in the sandstone, particularly where the vein splits, the ore
is “frozen,” that is, has no evident parting separating it from the encasing
rock,

Fig, 4 is taken from a drawing accompanying a note by Mr. E, J« Dunn,
of the Victorian mining department, contribited by him to the Quarterly
Report of December 31, 1888, It represents certain features of the Sunday
reef, near Beechworth, in Victoria (Australin). The country consists of
Silurian slates and sandstones, which have been faulted about 3 feet. Along
this line of faulting gold-bearing quartz has heen deposited ; and it is
noticeable that its occurrence is mainly confined to the under side of the
sandstone, while under the slate it disappears and gives place to fluccan or
clay. I would suggest that the lenticular shape of the quartz-bodies
indicates that the spaces occupied by them were produced by the movement
of one of the walls of a fissure, following a line whose undulatory form was
caused by the unequal texture and hardness of the beds traversec by it,

Of the change observable in the character and value of the mineral in-
gredients of a vein in its passage from one kind of rock into another it is
hardly possible to speak in parenthesis.  One of the best known examplesis
that of ‘the old Dolcoath mine in Cornwall, where the vein, in leavin the
clay-slate (killas) and penetrating the granite, changed from a cogpcr-ﬁcar-
inzinto a tin-hearing lode. I might also mention the silver-lea veins of
Pontgibaud,* in France, which are in a gneiss country, diversified by dikes
of granulite. The ore-veins have been formed along fractures within the
dikes, and on their line of contact with the gneiss.  When the dike dimin.-

* Sce ** The Lodes of Poutgibaud, by the writer, in the Eng and Min Jour. of Auguet
12and S, 1S9y,

ishes in size, the ore decreases in width; when the vein enetriates into the
gueiss, the ore disappears.  The hest ore is associnted with the kaoliniza, "
of the fieldspar of the granulite i and when the latter becomes hard and un.
altered in depth, the ore pinchesout.

On Newman Hill, Rico, Colorado, the veins of rich gold and sil. 1.
bearing ores are noticeably affected by the character of their rockew.ly,
The particular changes due to penetrating from lime into sandsténe have
already been mentioned in connection with the veins of the Enterprise mine,
but there is also the more general observation, that when the sedimentary
beds are black, the veins in them are rich ; when they lose that black culor,
the ore diminishes.

Other instances occur to me, but the above are typical,  “This inter.
dependence between country and ore has been used as an argument in sy

sunday Reef, Victoria,

port of the now crippled Jateral-secretion theory. It has been suggestedt
that this relation, often noticed in vein-mining, points to the derivation of
the ore from the enclosing rock, and that some formations have an enrich.
ing effect, because they have been the source of the valuable metals now
found in the veins penetrating them. But as Gotta long ago suggested, the
influence of the physical texture and chemical composition of the country,
as facilitating the deposition of the ore, may explainthis phenomenon. The
former would affect the rate of cooling and"the formation of adhesive crusts,
The latter would act by direct chemical recipitation,

As I suggested in the discussion of the paper just referred to, the local
eurichment or impoverishment of veins may be explained by the presence
or absence in the "enclosing formation of precipitating agents. What the

i @ QUARTZ vEin

Bonanza Vein, Oregon.

agent has been we can only in rare instances guess, At Rico it was an-
doubtedly the carbonaceous matter enclosed in the Lower Carbonifer wis
shales, limestones and sandstones, At Pontgibaud it was probably the feld-

1 As, for instance in the pagcr **On Some Evidences of the Formationof Ore-Dep s
by Lateral Sccretion in the John Jay mine, at Ptovidcncq. Boulder country, Colo,, by
P L. Van Diest, inthe Proceedings of the Colorado Scientific Society, vol. iv., p, 340, - ud
in the discussion of the said Paper, 1d., p. 340.
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spr which made room for the silver-hearing galena, and in Cornwall also
th. beautiful pseudomorphs of tinstone after feldspar suggest sunilar chem-
wal mterchanges,

I ta2 case of veins which lie along the bedding-planes of sedimentary
re he the dissimilarity between the enclosing walls may not go further than
a  ghtdifference in the grin of two beds of sandstone, the color of two

2]

Shenandoah Mine, Victoria.

beds of slate, etc., or it may reach the more marked diversity presented by
rocks as entirely unlike as a quartzitic sandstone and a soft slate,

Fig. 5 represents a gold-vein, following the bedding of, and encased by,
aband of black slate, which is in turn flanked on either side by light gray
slaes. “The ore consists of ribbons of quartz, mingled with strips of ncluded
country, and separated from the outer slates by a selvage, faint on the hang-
ing but strong on the foot-wal}. The drawing was made July 3, 1895, in the
upper level of the Bonanza mine, Baker county, Oregon. .

‘The comparatively straight walls of ordinary vein-mining occasionally
give place in veins of the bedded class to surfaces uvingamarked curvature,
Such walls characterize the saddle-reef, a type of lode-structure cotnuton in
ouly two known mining districts, namely, Bendigo in Australizand Waverley
in Nova Scotia—unless it be true, as is now stated on good authority, that
the Broken Hill lode in New South.Wales is also a saddle-reef. .

tn these regions, gold-bearing quartz is found along the bedding-planes
of folded sedimentary ~ocks. While anticlinal folds (or saddles) alternate
with synclines (inverted saddles or troughs), experience has shown that the
ore-deposition is mainly confined to the former. Sucha formation will offer
many striking features, Lecause of the occasionally very regular curvature
of the walls, ~ 1 remember, for instance, standing in the stopes just above
the gSo-foot level in the Johnson’s mine at Bendigo, and seeing the foot-wall
curve underneath like the top of a boiler, while the hanging arched over-
head like a Roman bridge. This was the apex of a saddle, as illustrated in
Fig. 7, reproduced from a sketch made at the time.* The lode }s seen to

=R

Johnson's Mine, Victoria.

consist of white quartz about 23 feet thick, separated from the overlying
st Istone by a very regular parting of black clay. Underneath is abouta
foot of sandstone, then a dark sean of slate, from § to 6 inches thick, whose
parung from the next bed of sandstone is marked by streaks of quartz,
thinning out both cast and west.

The downward continuation of such a formation (the *‘legs of the sad-

d'- - presents the appearance of an ordinary bedded vein, usually marked,

¥ October s, 1890. Sec also Trans., xx.. $06.

however, by a noteworthy wanut of persistence of ore in depth. Of the
many drawings illustrating such veins already contributed to the Zrunsactionst
I have reproduced, in Fig. 6, the breast of the north end of the 1990-fout
level in the Shenandoah mine at Bendigo. ‘Ihe lode earries 2feetof closely-
laminated quartz, from which spurs or stringers o off into the underlyinyg
sandstone. * The hanging shows a gouge or selvage, ¢ separating the quartz
from the overlying slate,

Many veins follow the contact bstween cruptive dikes and the meta-
morphic or sedimentary formations which they have peneweated.  The dikes
of quartz-andesite porphyry traversing the granitoid gneiss of the earliest
mining districts of Colorado (in Boulder, Gilpin and Clear Creck countics)
offer many examples of this typz of vein-structure, In such cases the
mineralization may often be found to have spent itself on the more soluble
porphyritic igncous rock, rather than upon the less soluble metamorphic,
I'he wall of such veins will vary, as the ore deposition his followed either
fractures alony the immediate contact, or thosz which ramify into the body
of the dike, or those again which cut across the latter, where its irregular
outline has been an obstacle to the main line of fissuring, ‘These ideas are
illustrated in the diagrams A, Band C, Fig. 8.

The California mine, in Gilpin county, offers many examples of such
vein-phenomena. Figs, g and 10 represent the western ends of the 2000-foot
and the 2100-foot levels, as seen on July 13, 1892, In the first the vein is
seen to lie between mica-schist, on the foot, wd ** porphyry,” on the hang-
ing. ‘The ‘‘porphyry” forms part of a dike, 17 feet thick, of dacite or
quartz-andesite, and is both breeciated and much decomposed near the lode,
from which it is separated by a dark band of “flint,” which consists of
small fragments of porphyry, cemented together by a very dark chalcedonic
quartz.  Underneath this there are 5 inches of white kaolinized porphyry,
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Types of Vein Structure in Gilpin County, Colorado.

containing threads of iron and copper pyrites. Next comes an inch and a-
half of quartz and feldspar intermingled ; then a band of included country,
part gueiss and part mica-schist, which is subdivided by a streak of pyrite.
Finally there is an irregular foot-wall ; the load-filling shading off into the
soft ntica-schist which underlies the vein.

The lower level, shown in Fig, 10, exhibits a marked difference. The
lode has crossed the dike, and the porphyry forms the foot-wall. Next
comes a thickness of 6 to 8 inches of white, soft, decomposed porphyry,
then a black selvage, with slicken-sides on the lowerside. Then comes two
bands of mineralized porphyry, separated by thin partings. The main width
of ore consists of about 2 fcet of lode-filling traversed by patches and streaks
of pyrite. Fragments of porphyry can also_be recognized init. Thisis
separated from the overhanging gneiss ahd mica-schist by a selvage of vary-
ing thickness.

1 By the writer in vols, xx, and xxi,

{"Sclmge," sgoue,” *dig," *pug,” *‘fluccan are all more or less synonymous,
A layer of soft stuff' “would coverthem all It is perhaps worthy of notice, however,
that our *‘selvage,” used in this sensc, is not the exact synonynl, as it has often been sup-

sed to be, of the German Saalband. A Saalband is a de nite wall, as distinguished
Pr%m a ¥radual transition from vein.-matter intocountry-rock. A layer of soft material on
the wall is a Besteg.
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In the neighboring Indiana claim, the California vein exhibits certain
changes, the niost evident of which are the absence of selvages, the indis-
tinctuess of its Hanits and the breecintion of the vemefilhng. This is sug-
gested in Pig, 11, which represents the breast of a stope above the Soo-foot
level west, as observed Novomber 13, 1895.  The enclosing country, A A, is
& granite almost destitute of mea, ~ The part B s bespattered with pyrite.
The best ore is @ seam, C ¢, of black zine-blende lining the hangingwall,
D is evidently breceiated. “Phe larger part of the section consists of slightly
altered country (K 1) reticulated with seams of blende, following joint-
fractures.  The foot-wall of the vein is considered to be under the bands of
zine-blende and copper pyrites occuring along 118, The entire width is
about 4 feet,  “The lode has departed from thedike, with which it is so close.
1y associnted in the neighboring mine; but the workings show that it meets
this dike at intervals, and is benefitted by the intersection.

That the vein follows the line of a fault can be secn by examining the
walls of 2000-foot level in the California mine, more particularly at poims
between 350 and 450 feet west of the shaft, where the Tode has 1eft the dike
entirely, and is encased in the gneiss and micasschist,  The country-rock on
the twosides of the drift is not the same. The extent of the throw of the
fault, however, could not be measured.

In the course of the foregoing descriptions of lode-structures, mention
has been repestedly made of the oceurrence of clay selvage, following some-
tites both, of the walls of s vein.  This * clay™ may oceassionally be ma-
terial precipitated from solution ; ordinarily it is only’crushed rock. It fre-
quently encloses exquisite mineral specimiens, because its soft consistency
hias permitted untrammeled ervstalline growth.  Most examples of weli.
dc\'ciopc(l crystals of native gold have been discovered under such condi-
tions, * This is the case at Cripple Creek, Colo., where the gouge or clay has
been dried and hardened near the surface. and as crumbly earth, made
purple by the presence of fluorite, carries beautitul erystals of gold pseudo-
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California Mine, Colorado.
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morphic after sylvanite and calaverite,  “The exquisite leaf-gold specimens,
for which Farncomb hill ( Breckenridge, Summit county, Colo. ) is so famons,
are found imbedded in talcose clay.  Large picces of pure argentite are often
found in such an environment, as at the De Lamar mine, in Owyhee couny,
Idaho, Wire-silver also has been found in comparatively Iarge amount
encased in such a “mud" in many Leadville mines ; notably at the Crown
Point, in 1886.

By reason of their opposition to the passage of water such seams of clay
protect the rock-surface of vein-walls, and underneath them there will o¢-
casionally be found comparatively fresh and unaltered rock having beauti-
fully polished faces or slickensides. At Ballarat, in Australia, I have seen
many such rock-faces like finished ivory in their smoothness, and streaked
with black lines, due to the grinding of specks of pyrite. In the Bonanza
mine, Baker county, Ore., there could be seen quite recently an exquisite
example of such an occurrence.  In an upper drift there was at one place a
surface of a few feet square (on one of the walls of a gold-bearing quartz-
vein) covered by a thin layer of black clay, under which lay what sceted a
white enamsel of very remarkable delicacy. It could not be removed with-
out breaking, hecanse it was very friable, consisting essentially of crushed
quartz, partiall_v recemented, probably by pressure.

“The handwriting on the wali’ is not always casy to decipher. The
lines or strive occasionally to he scen upon its surface have been held to in-
dicate the direction of that movement (or succession of movements) of the
opposing rock-planes to which the deposit of ore primarily owed the op-

ortunity for its existence. These lines, however, sometimes have opposite

irections within 4 short distance and offer conflicting cvidence hard to ex-

lain.
P Rarely is a story told more clearly thau in the ripple-marked foot-wall
which was to be seen in October, 1891, in the Johnson's mine, at Bendigo.
If had heen very difficult to distinguish the bedding of the country, because
the development of a strongly-marked cleavage had obliterated the lines of
original sedimentation. At the 1065-foot level, however, the matter was
made plain  For more than 100 feet square the surface of the foot-wall was

covered with ripple-mnarkings. “The crests of the waves were about 3 in heg
apart, and presented all the little irregularities to be scen to-day When the
wind blows over the shallow waters of an estuary, and imprints the evid nce
of its actiont upon the yielding sand. The markings had been protecte. by
layers of Silurian sediment, and the whole series had been indurated amo

i praiTes ANDESITE PORPHYRY
R -onviivey ciiy GNEISS a0 MICA SCHIST

California Mine, Colorado.

rock, the sand which bore the markings becoming quartzitic sandstone, and
the overlying mud slate. Between them, as within the pages of a book, was
preserved the conclusive evidence of the original position of the béds of rock
enclosing the reef, which had been formed in later times, when fissuring had
made room for the circulation of underground waters and the deposition of
the gold-bearing quartz,

In the above interesting case the corrugation of the foot-wall, due tothe
ripple-markings, rendered difficult the detachment of the ore. Iisunct
walls, especially when accompanied by selvage, are very useful in actual
miting ; but they are not by any means necessarily indicative of a productive
vein, or particularly favourablé to the continuity of the ore. A “clean”
wall and a good « gouge*’ are welcomed by the miner, because they ease lis
toil ; but the idea that their presence alongside a lode gives it a chamcter
better than another unprovided with such adjusncts is a dangerous delusion.
In many mines more ore has been lost by the persistent following of a
*“wall,” without exploring beyond it, than was eve: cotupensated for by the
i_:rcal;:r facility given Ly sucl a parting-plane for ‘he breaking of the ore

ound,

Many veins have no defined walls, but graduaw. imiperceptibly into the
enclosing country, and are bounded only by the commercial value of the
material mined. * Such veins are to be seen, for instance, in the moun-
tains that overlook Silver Plume, Clear Creek County, Colo. Fig. 12
represents a sketch made May 27, 1892, from the 300-foot level of the Seven-
Thirty mine, A fracture penetrating the metamorphic granite carries ore on
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both sides, which diminishes in richness as it spreads into the encasing
country. The joints in the granite are evident.

- . In this mine the so-called * walls” are often simply two parallel veins
(rich, but very small), separated by clean, hard country. This is illustrated
in Fig. 13, which was obtained from the same level about 1,000 feet further

Seven-Thirty Mine, Colorado.

east. The granitoid gneiss is traversed by two streaks of ore, of which the
one to the right is much the richer. Between them there are at least two
well-marked parallel fractures devoid of ore. The vein to the left hasa thin
selvage, under which there is a streak of quartz carrying a little silver-ore ;
but the companion-vein to the left follows a fracture, unaccompanied by any
selvage, whose upper side is impregnated with about three inches of tetra-
hedrite, galena and polybasite.

Where ore is absent in the Seventy-Thirty mine, the walls are apt to be
g:;ticularly well-defined ; and when there is any thickness of rich silver-

ring mineral present, the walls are scarcely to be distinguished, and the
rock is hard to break, because it is destitute of convenient partings. The
large veins carrying gouge are found to be uniformly poor, except where

Seven-Thirty Mine, Colorado.

they meet the very narrow rich streaks which constitute the resource of the
property. The Seven-Thirty vein proper is only 23 inches thick, but it is
very persistent through the midst of hard crystalline rocks, and it has, for
twenty years, proved very productive.

In many mines one vein only is exploited. and cross-cutting the count
in search for parallel bodies is entirely neglected. In others, a cross-cut is
stopped as soon as it reaches the further wall of the particular vein it was
started to reach. Both these unwise practices are founded upon a miscon-
ception of lode-structure, due to a narrow interpretation of the early teach-
ings of economic geology, which lays a misleading emphasis upon the defi-
nition and clean-cut boundaries of so-called true ‘*fissure-veins.”” The fact
is, as daily observation proves, that there are walls within walls, and walls
beyond walls ; and that to follow closely any particular hard, smooth rock-
surface, with the idea that it is the utmost limit of ore-occurrence in any
particular mine, is to be blind to the realities of geological structure.

Fig. 14 represents the face of a drift* in the Canton mine, near Waipori,
Otago, New Zealand. A A is the reef, a vein of quartz which is supposed to
lie immediately upon the foot-wall. Along B B the quartzose schist is soft,

* On November 15, 18g0. See also TRANS., xxi, 415.

*

and the included quartz-folia are much twisted. C C is one of the so-called
‘ false hanging-walls.”” Along A A and C C faulting is evident, along B B
distortion only. It was not possible to say where the lode ended, or where
it began. The whole width from A to C was known to be gold-bearing,
although A A served as a guide in following the gold-bearing channel.
Nevertheless those who were working the mine had little comprehension of
the formation, particularly of its essential lack of definition,.and, while ad-
mitting that there were several ‘‘false hanging-walls,” insisted that there
was only one foot-wall (undernsath A A) which was stated to be of a different
kind of rock, and exceptionally hard. On examination I found that the rock
of the supposed foot-wall was similar to that of the rest of the gold-bearing
country t%rming the lode, and on a sam;t))le of it bzing crushed and tested in
a prospector’s pan, it was discovered to be richer than that which was being
actually mined. It was scarcely necessary after that to insist that a cross-
cut should be made into the foot-wall,

Fig. 15 represents the north breast* of the lower level on the main lode

CANTON MINE

in the Union and Companion mine, Union County, Oregon. It illustrates
the occurrence of ‘‘ walls within walls,” for while the lode may be limited
by the main boundaries along E and D, there are at least two ?artings (G
and H) equally well-defined, sub-dividing the enclosed width of ore. The
country is a fine-grained granite, which, near the hanging, is decomposed
and ore-bearing. Dis a streak of granular crushed country, mixed with
lenticles of white quartz whose longer axes are parallel to the lode-walls. D
is from 3 to 7 inches wide, and carries only traces of gold. A consists of
white hackly quartz spotted with iron pyrites. It is from 14 inches to 2 feet
wide, and contains about % an ounce of gold per ton of ore. Then comes a
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Union and Companion Mine, Oregon.

hard, regular ‘‘ wall,” separating A from B, which is the main pay-streak,
ribboned with veins of iron and copper pyrites. The width is from 2% to 3
feet, and the ore averages about 2 ounces in gold and 8 ounces in silver,
Then follows a parting marked by a slight selvage, underneath which comes
a 10 to 15-inch g:nd C) of ribboned white quartz, stained by the oxidation
of copper pyrites, and carrying about 5 pennyweights of gol(f' er ton. Then
comes the main foot-wall with its streak, I to 3 inches thick, of granular
crushed country, mixed with clay. The underlying rock is but little altered.

(To BE CONTINUED.)
* On June 26, 1895.
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MINING NOTES.

Nova Scot'a.

At the Touquoy mine, Caribou district, an extraordinarily nice tead was
found by surface prospecting. The quartz vein is about 14 inches thick, and
from less than a ton of the first taken ont 250 0z. of gold was taken. The
shaft is now being timbered for permanent work. Your correspondent had
the pleasure of examining some of this rich ore and thinks 1t belongs to a
** pocket,” although the workmen and owners claim it is from the cropping
of a fabulously rich *chimney " of ore, which at the present stage o
developmient would be somewhat difficult to determine.  Nevertheless, the
owners have good reason to be pleased with their showing. Last March they
hought this property for 24,000, equipped with a 15 stonp water mill.
Since the acquirement they have minted §41 oz, of gold, which runs 965 fine,
and have paid dividends amounting to 20 per cent. on the capital invested.
The oflicers of the company are . 1, MeNutt, Truro ; E. €. Bigelow, T'ruro ;
Robert Kaulbach, Mid. Musquodoboit,

—

At the Richardson mine, Isanc’s Harhour, the expense of mining has
been greatly reduced by the recent introduction olJ steam drills, Last
montl’s returns were 276 oz., making a valuation of §17,500 for the last 90
days, leaving a good margin of wofit, the working expenses being abont
$2,070 per month, The belt of the ore is large about 16 ft., and low grade,
running from 3 to 4 dwt. per ton,

At Caribou, N.S., the Lake Lode gold mine, for several years operated
by Mr. W. A, Sanders, has been sold to Pittsburgh people who will operate
under title of the Guffer Mining Co.  Mr. Getchiell, one of the new owners
will act as manager.  Additional mining plant, including extra stamps, com-
pressor, etc., will be put in at once.  1t'is proposed to sink the present shaft
1000 feet, cross-cutting north and south and driving levels, Work will
begin on 1st July.

——

Never at any time since the inception of gold mining in Nova Scotia has
there been so much interest evinced y her own people asat the present time,
This province has never had a fair chance to show what her gold mines were
capable of producing, while gold mining in the majority of countries where
gold is produced hias been over-capitalized.  Nova Scotia has always
suffered for want of sufficient capital.

It is estimated by good authority, that at no time in the history of gold
mining in this proviitce has there ever been represented a capital of half a
million dollars, and yet the annual gold product has averaged an excess of
this amount. Can any other country, state or province make so good a
showing?

The class of pco;)le heretofore operating the Nova Scotia mines, with
few exceptions, were those having practically no capital and little experience,
True, there has been some exceptions, where there was both limited capital
and experience combined ; in such instances success almost invariably
followc(s. Operations of this class have been confined chiefly to Nova
Scotians and Americans.  English capital seems to have been singularly un-
fortunate in management. Instances where Englishmen have failed, and the
sm.nlc properties afterwards operated successfully by others, are strongly in
evidence.

Nova Scotin gold mines, too, have suffered much from the operations of
a class of irresponsible people, having neither capital nor experience. Men
who are possessed of nothing but a flippant tongue, with which they worm
into the confidence of the industrious middle class, inducing them to put
their means into prospects which are grossly misrepresented, so far as their
knowledge of them extends ; yet, were the monies thus collected by these
sharks judiciously expended on the properties represented, success would
often follow ; but such promoters (if worthy the name) simply squander the
capital of their 100 confiding dupes, and thus a worthy class of people are
not only fleeced, but are led to believe gold mining is a delusion and a snare.
Then, too, there is the unsuccessful business man. The man who has been
set up by his father, his uncles and his old spinster aunts, only to make as
many failures, after exhausting the funds and the patience of everyone he
has touched. It is remarkable that so large a percentage of tlus class finally
conclude that their fort lies in gold mining. “Comment 1s unnecessary on
the results attending the operations of such incapables. We have seen too
much of it.

With such existing facts, it is not surprising that this industry has heen
looked upon with suspicion, and a man’s financial standing impaired in both
banking and mercantile circles were he known to be imterested in gold
mining. Gradually, however, for some years past, through the success at-
tending the patient and persistent efforts of some of the best men in the
business, the solid business men of the province have began to realize that
gold mining as a business, managed on business principles, is not only not
** to be despised,” but indeed, 1o other business in the province may be made
as profitable as that which they once looked upon with so much doubt. As
one gentleman recently remarked to the writer, * Thank heaven it is at least
a business which does not keep one on the rack fearing tariff changes, and
the fluctuations of market values,” '

—

A striking proof of the above remarks is the recent purchase from John
E. Hardman, S.B., and Geo. W. Stuart, of the large area of consolidated
properties at Goldenville—in the Sherbrooke district—which includes the
* Palmerston,” ** Little Palmerston,” ¢ Wellington,” ** Dominion,” ** May-

flower,” * Bowlder ” and other ndjoiniuf: areas, aggregating over onc buy.
dred in all, by the following syndicate o gentlemen, viz.: Thos, E. Kenney,
President Merchants Bank o Halifax ; Hon. W, Stairs, President Cinon
Bank of Halifax ; Hon. David McKeen, Vice-President Dominion Coal Qo.,
and Director Merchants Bank ; John F. Stairs, President Nova Scotia Steel
Co., ctc,, ete.; Michel Duire, Director Bank of Nova Scotia ; Wiley Smith,
Dircctor Merchants Bank ; Graham Fraser, Vice-President Nova Scoia
Steel Co., and Managing Director Ferrona Iron Works, and Major R ¢
Leckie, President Nova Scotia Mining Socicty, ete.  Mr, Hardmwan and Mr.
Stuart remain sharcholders in the Company. It is the intention of the
Company to thoroughly equip, develop and ‘work these mines in the st
glu;rough and systematic manner known to modern science in this great
industry,

—

The Touguoy mine, at Moose River, Caribou District, was purchased by
a syndicate ot I'ruro, Maitland and Musquodoboit gentlemen in March last,
for the sumn of $24,000, since which it has paid its fortunate owners 25 per
cent. on the' capital invested. Recently o niew vein has been opened by a
surface shaft, and in two shots, which turned out about a ton of ?unrtz from
the vein, which is 14 inches thick, nuggets of gold to the value of over £5,000
have been mortered out,  The “haft is now being timbered up for permanent
work, While this is unquestionably a rich ocket, the find is a valuable ac.
cession to this very valuable properly, and there is little doubt but this new
honanza vein will often gl:ul({cn the hearts of its owners with such produc-
tion. During the 12 years this property was worked by its former owner,
Mr. Touquoy, it missed but two months in paying a handsome dividend.
Mr. Touquoy only parted with this mine on account of his increasing age,
which necessitates K‘is retirement from active mining opemtion:‘\., s 6

A phenomenal find of gold has been made at the old Touquoy mine, in
prospecting a new lead has been cut near the mill and a piece of quartz
taken out weighing 158 ounces and which yielded 100 ounces of grold ; the
returns from this property for last month are probably the most curious cver
returned at the mines office, they read * ore crushed 25 lbs., gold obtained
172 onnces,’ we assume that the regular monthly clean-up had not been
made when these returns were sworn,

—_—

There is to-day a strong conviction by the best mining men in the
country, of the permanency of the gold deposits of Nova Scotia, and this
conviction has grown upon the observing monied men of the provinge, until
there is a strong belief 1n the safety of investments under the guidance of
experience and integrity.

—

The clean-up from the Richardson mine last month produced 272 ounces
of gold.

—

‘The yield from the North Brookfield mine was 309 ounces of gold.

We understand that Mr. W. A, Allen of Ottawa has purchased the Baker.
Hardman property at Chester Basin.

We regret to hear that Mr. G. W. Stuart, the well-known mining
engineer, has been taken ill and is confined to the house.

‘The returns from the Thompson-Hill min2 at Cow Bay was 56 ounces of
gold.

Mr. J. B. Neiley has,obtained an option on the Cochrane Hill mine and
will start operations at once. This mine, it will probably be remembeicd,
was shut down about three years ago owing to the secretary absconding with
the funds of the company “There is a new mill on the property and active
operations can be resumed with little delay.

Mr. D. C. McDonald has been suddenly taken seriously ill and is not
expected to recover. Mr. McDonald has been associated with mining at
Renfrew for a number of years.

We hear from Mr. Puttner that the new mill and concentrators at the
Central Rawdon mine are giving complete satisfaction and that a high grade
of concentrates is being obtained.

Active prospecting is being resumed at Cheticamp and from specimens
we hive seen we believe there is every prospect of valuable copper and silver
lead deposits being discovered there.

Some very rich ore has recently been discovered at Oldbam and W est
Chezgetcook.

A considerable amount of development work is being done at Cow say
by various syndicates and soine very promising quartz is being obtained.

A collection of economic minerals of Nova Scotia is being made bf' Mr.
F. H. Mason for the coming exhibition in Halifax and he will be glad to
receive samples for that purpose at Queen Building, Hollis street, Halitax.
This will be a good opportunity of showing people the mineral wealth of our
province and we hope everyone will do their best !~ assist in making ag-od
and representative show. FOH

‘e o 4
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Owing to the lateness of the season the quantity of coal shipped by the
Dominion Coal Co. to the 1st of June was not as large as last year for the
corresponding date, but since the first of June shipping has been very
steady and there has been a good demand for the Phalen seam.

At Reserve, Caledonia, and Dominion No. 1 collieries, shaker screens
and picking belts have been added this year to their plant, and were in
working order for the shipping season. )

The following is a general description of their working. The coal on
being raised from the mine in self-dumping cages, is dumped into weighing
tanks, weighed and then allowed to run into another tank which holds coal,
from these tanks the coal is let gently down on to the shaking screen.
These screens are six feet three inches wide and have a wire gauge or netting
fifteen feet in length with appertures three-quarters of an inch square. The
screen has an inclination of 18 degrees and makes from 60 to 8o shakes per
minute according to the quantity of coal to be passed over them. They also
have a forward motion of six inches at each shake. From the screens the
coal is delivered on a picking belt which is an endless band of steel plates,
revolving round a drum at each end 45 feet apart. The belt is composed of
steel plates five feet long and &fx inches in width, and travelling at the rate
of 40 feet per minute, so that the coal is distributed over the belt area, givin,
the boys and men every opportunity to pick out the impurities of brass an
splint which may be in the coal, before it is delivered into the cars for ship-
ment. These new screens and belts have very materially helped to add both
to the appearance and quality of the coal, which is now being shipped

rfectly clean, both as regards slack and splint. The slack which is taken
rom the shake: is elevated again, and put through another screen, and
grade into nut, pea, slack and duff coal.

At the Raserve, Caledonia and Dominion No. 1, large outputs can be
made and maintain:. -1, and they are now very extensive collieries.

On Monday, June 7th, at the Reserve Colliery, 2,002 tons, 7 cwt., were

hoisted from the mines, in g hours and 37 minutes—the largest output from -

any one mine in one day in Ncva Scotia, Mr. McVey, the manager, and the
officials, are justly proud of their record. The following is a comparative
statement, showing the maximum output to date of the various collieries of
the Dominion Coal Co.:—

COLLIERIES. , For One Day. | For One Week.
Caledomia.........ccvviiiiiiiinnnnnnn.. 1752 8551
Dominion...................ooiiiiL 1481 5783
GOWEI€. ... ot evi it 489 1554
Hub.......ooiiii i 793 2665
Intemati;)nal ........................... 1116 5063
Old Bridgeport..............coiiiial 1049 4619
Reserve..........ooovviiiiiinnnnnn., 2002 8686
Victoria..........ooooiiii i 615 3253

Total of all collieries for one week : 38628 tons.

Victoria Colliery is still working away, despite the current reports that
the colliery had to be closed down. Gowrie Colliery has had considerable
idle time, there not being a large demand at the present time for this coal:

International Colliery has been working steadily, with an average daily
output of 1,000 tons.

The report which was printed in some of the local papers, that the
Company intended closing up the Hub, was without foundation, and the dull
work can be accounted for by the fact that nearly go per cent. of the output
was shipped to the United States, the increased duty which has been
imposed g;that country excluding to a great extent the shipments which
were being made. But Mr. Whitney, in a telegram to the men, who had
put themselves in communication with him on the re(:iported closing up of the
mine, assured them that the Company did not intend to close the mine, and
that he was personally exerting himself to find a market. Narrow work is
being carried on without interruption, and the marine deeps are now over
400 feet beyond high water mark, and showing an excellent quality of coal.

This season the Company are concentrating their shipments to the
International and Louisburg giers, and have shipped large quantities of coal,
both in point of time and in despatch. ’

On Saturday, June 12th, the S.S. Turret Cape arrived in at 4 p.m., was
loaded, bunkered, and sailed at 11 p.m., having taken on board 2905
tons of coal. .

The 8.S. Huelea came in on May 28th ; was back again for the second

round trip on June 15th, for a 3,700 ton cargo eachtime. She was discharged
in Montreal in the short time of 16 hours.

At the Hub Colliery work has been dull all the early part of May, but
better the first part of June.

GENERAL MINING AS30CIATION.—They are shipping steadily, and have
a large force employed, both on the surface and in the pit, and are maintain-
ing a large and steady output. They are now calling for tenders for the
sinking of a shaft 13 feet in diameter and 500 feet deep, to the No. 3 seam.
At the Cape Breton Colliery during the winter the slope was extended to the
deep, which has given them a much superior quality of coal.

The General Mining Association, Sydney Mines, C.B., has ordered a
125 horse power Monarch Economic Boiler from the Robb Engineering Co.

J. G. S.
GLACE Bav, 17th June, 1897.

British Columbia.

SLOCAN DISTRICT.

The statement that the Crow’s Nest Pass Railway arrangement has been
settled, and that this line will be built at once, is refreshing. If we wait in
proportion to the time we wait for much smaller enterprises of the C.P.R. we
may wait a very long time. However, promises of transportation stimulate
development, and it cannot be expected that costly mountain railways will
be built for prospects.

The Slocan River Railway has been about to begin operations every few
weeks for the last few months, and latterly the start has became a daily ex-
pectation. As this line does not depend entirely upon the tributary mines,
we shall probably soon see it under way.

The production in sight of the Southern Slocan is not yet enough to build
costly railroads, although great hopes and fears characterize this section
,during the present time, owing to the development under bond going on
Just now.

The ‘“ Wonderful ”’ is once again hydraulicing its ore, and shipping a
good deal saved in this manner ; the plan being to wash out the loose dirt
and rock, then divert the stream and gather the exposed boulders of galena.

0% A wide patch of galena has been laid bare upon the Galena Mines
property. It is locally decided that this body of ore is a resultant of
‘‘ breaking over > of the vein, whatever that may mean. Hence it is not ex-
cted to be very thick vertically. Some very rich ores of silver are being
ound upon 10 Mile Creek, the same creek upon which is the Enterprise,
lately taken over from J. A. Finch by D. M. Brunton, of Colorada, for some
$300,000. The Enterprise is at present the only shipper upon this creek,
though in times past the Kalispell has made a few shipments of ore, carryin
ruby silver and other rich combinations. There appears to be a good deal o
native silver present in the ores of this creek ; also rich combinations of
silver with arsenic and antimony. The veins are more nearly vertical than
those found further south, and the gangue is in most cases very compact, and
of a lime nature. Some little galena is also present in a scattered condition,
but this galena is low grade. These ore bodies are rather unevenly min-
eralized, otherwise, if the existence of extensive chutes of such rich ore can
be demonstrated, there will be some fortunes made out of them.

Most of the representatives of English capital call in on the Slocan now-
a-days. They appear to be somewhat supercilious, and over-possessed with
the idea that silver is very cheap. A few penetrate the .prejudice, but are
staggered at the prices asked for the mines. - It is somewhat to be regretted
that prices should be set so high in the new districts, which are as yet un-
Eroved, as this results in several properties being thrown up in the face of

eavy payments due, and no fair showing of ore in sight. However, it is
extremely hard to get working bonds on properties, without a 5 per cent.
payment at least, in cash. The relapse of a few properties in this manner
gives a black eye to a section at once, as may be seen by the failure of the
““Two Friends ’ at Springer Creek—although, to those who understand the
local conditions, this failure carries very little weight ; yet amongst the out-
siders, from whom the money comes to develop, it creates a depreciation at
once.

Another townsite is being brought to the front on Slocan Lake. Thisis
Rosebery, the upper port for Slocan Lake, and a point through which passes
all the Slocan ore which goes out by way of the C.P.R. The C.P.R. owns
one-half of this townsite, and the situation is a very favourable and flat one,
with a large creek (Wilson Creek), upon the extensive branches of which
stream productive ore bodies will no doubt be found. At present there are
no producers tributary to this point.

The syndicate of owners of the Idaho-Alamo group are being called upon
to consider the proposition of disposing of their property. Many rumors of
a sale have been current for months past. This group is one of the first
magnitude in the Slocan. .

Mining generally appears to be prospering up Four-Mile Creek this
season. The ores are high-grade, and in many cases are clean galena, with
some of the richer combinations of silver also present. The chief properties .
being worked are the ‘“ Thompson,” ‘‘ Wakefield,” ¢ Fisher-maiden ' and
‘ Humboldt.” ' .
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Upon Lemon Creek there is much assessment work beinmy done.  “This
shows up a greal many quartz veins of a coarsely erystallized character, con-
timing won pyrites and silver sulphide, ‘The values are somewhat greater in
gold than in silver in many cases.  Toe nature and origin of these low,
dipping and somewhat irregular veins is not vet very clear, aithough some
men place them as segregations,  Provided the segregations cosne often
cnough and richly enough it does not appear to matter much.

The ¢ Howard Fraction ™ is at present shipping a carload of this typical
o-¢ of Lemon Creek,* and active work is beinyg carried on by J. A, Finch,
on the ** Meteor Group,” which adjoins the * Howard Fraction.”

A rich discovery is reported from the Arlington,” in the line of steel
galena, of much the same character as that of the Enterprise, showing specks
of copper pyrites, and also large flakes or leas es of native silver.

Al present a great deal of material is heing packed up Springer Creek to
supplv development companies and prospectors. A wapgon road is badly
needed af the prospects expeet to make shipients next winter.  The owners
of these at present seem disinelined to subscribe {4,000 called, for under ex-
isting conditions,

Several parties are hamging round the outskarts of the snow in the
vicinity of Kohanee Crech,  These expeet to disvover some fractions i this
very highly spoken of section.  Perpetual glaciers cover several of the clanns
there located last year.,

The formations west of Slocan Lake and River continue to furnish
nothing of value ; but many very interesting ineralogical specimens are
being brought in from this metamorphic area. c

J. C. G.

SrocaN Crry, 17th June, 1897

NELSON DISTRICT,

The season has now fairly begun, and prospectors are in all directions
examining the hills for minerals, in the hope, of course, of finding a fortune.
Never bcﬁ)rc has the country round been <o thoroughly prospected, atd
most varied are the samples already brought in, not by any means valuable
as a rule, but there are some very marked exceptions.  It'is difiicult 1t this
date to say which will prove the newest and liveliest camp this season, but
all indications point to Melson as being one of the busiest and most solid
towns in the Kootenay, and the advent’of the long promised, but now con-
fidemtly expected, Crow's Nest Pass Railway, will very materially advance
the interests of the city,

—

Several claims which have been worked on all through the winter are
now shipping ore in small quantities ; the Hall mines smelter taking quartz
propositions gladly, as that mineral is a great help to the suceessful working
of the reverberatory furnace, which has heen recently started with the object
of mmproving the pitch of the matte, and ennverting it into blister Colppcr‘
Anyone familiar with copper snelting will be aware that the slag produced
from the mixture of raw and roasted matte is estremely corrosive, and acts
very powerfully indeed on siliceous bricks that form’ the furnace lining ;
hence the advisabihty of supplying extra silica to protect the furnace itself.

The back-hone of the Hall mines, namely, the Silver King on Toad Mt,
is still by far the largest producer of ore in the immediate neighhorhood, and
the Company have heen fortunate enough to secure the services of Mr.
Kelloggr, formerly of the Anaconda, Butte, to assist i the managenient of
the mine, which, as is well known, is not a very casy one to handle, on
account of the best ore occurring so much in pockets, with lower grade ore
intervening. But other properties on Toad Mt. and the adjoining hills are
also turning out mineral, though as yet in amounts comparatively small ; the
Exchequer, Athabasca and one or two others showing valuable ore,

A few miles west of Nelson, the well known Poorman group, so long
worked by Messrs. Davenport, has been made into o Com any, with a capital
stock of some $250,000, a large portion of which sum will be expended in
development. ‘Thisis a very old established concern, and should prove a
thoroughly sound investment; but hke all other public companies, will
require good management, and the exercise of common sense. One prom-
inent company has recently been strongly criticized, and 1o one who knows
the facts can say that part'at least of that adverse criticismn was undeserved,

In the neighborhood of Quartz Creek (N, fork of Salmon) there are
many properties being opened up, and the surrounding country is crowded
with prospectors. This district secms to he extremely promising, and the
new towns there are booming, Ymir perhaps being the principal one at
present, though doubtless others will arise as the population increases.

—

It is pleasant to note that the pioncer camp, Ainsworth, 15 agam active.
Your correspondent was thuch surprised on a recent visit there, to find such
an excellent town, and 5o much business beng transacted.  Free wold 15 re-
ported to have been found in the ore from the Highland claim, and the same
valuable metal is known to exist in the galena from the Black Diamond,

——

The air is again thick with rumors of new smelters to be erected.  Now
it is near Nelson, now at Boundary Creek, and again at Northport, or the
immediate vicinity.  Time alone can tell whether there is any truth in the
reports ; but if the promoters are wise they will secure sz Jears supply of ore
before blowing in their smelters, and so far the known supplies have hardly

amounted to that quantity. It is no use to blow ina furnace, and then st
down after a week or two on account of shortness of ore ; that is a spécim n
of very bad management wherever it oceurs.  The proverb, ¢ First cat. iy
your hare, &c.,"" is as true in smelting as in cooking, and may prove an -
peusive maxim to neglect,

As an illustration of the amount of prospecting that is being carried
in Nelson District, no less than 413 new locations were recorded betweoy
May vand May 27, and while Toad Mt. is being examined almost inch
inch (and some say it has paid them to do so‘) yet much interest is taken
the hills which e just back of the bauks of the Kootenay River, and at s
certain that there are many deposits of better low grade copper orealong thie
north bank, though no very extensive work has yet been done on them,

As an indication of the permanence of the renewed activity, hostiug
machinery is being, or has been, placed on three properties, namely, the
Mamie, Mile Point and Little Donald, which would hardly be done if the
owners were not fully satisfied as to the quality and quantity of thur
deposits  One or two more claims have been lately bomllcd for very con.
siderable sums, all of which is good for this good ol(f camp.

On the south side, Forty-nine, Bird and Rover creeks have all had new
locations made on them, and in some instances no doubt old claims lase
heen re-staked  On Forty-nine Creek a very fine Tedge Las been discoverwd
{the ** Annie May '), which carries free gold in very visible quantity, aud
also a 3-foot vein of copper ore, assaying well in silver, copper amd gold,
Another much larger ledge is reported from the other side of the river. s
to he 12 feet wide, and to carry an assay value of $25 in copper and gold,
These very wide ledges, in your correspondent's opinion, require the pro.
verbial * })inch of salt,” though it is not easy to shake the locator’s faith in
the size of his vein,

All things considered, Nelson appears to have a remarkably bright future
hefore her, and all good citizens hope that these very flattering pronmses
may be fully realized. H.

Bouxpary CRERK.

In anticipation of the carly construction of IHeinze's Railway, from Pen-
ticton to Boundary Creek, a big deal in real estate was made last week. Mr,
T. A, Garland, of Portage la Prairie, paid $10,000 for a three-quarter interest
in the townsite of Anaconda. This townsite 1s situated in the Boundary
Creck valley, aboyt one mile south of Greenwood.

On the ** Mother Tode * a winze is being sunk ; the tunnel is in over
200 feet.  The ore carries a large mmount of copper pyrites, and a good gold
value, inamixed gangue of hornblende, magunetite, calcite, and occasionally
quartz,

‘The tunnel on the Sunset and Crown Silver has not yet reached the ore
body.

Leslie Hill is drifting both ways on the Jewel. At the 120 foot level, con-
siderable water is encounterad, and so far the pump, a Deane, has not heen
installed.  He has also a working bond on the North Star, and 15 already at
work. There is a 6o foot shaft now on the property.

Assessment work this spring has disclosed some fine ore in Long Lake
Camp, notably on the * Lakeview,” * Agnes’ and ¢ Amanda.”*

Everyone in the district is pleased to greet W. A. Carlyle, Prov. Min.
eralogist. A more genial mining expert is seldotn met., His extensive ox.
perience and wide reading make his reports very valuable. He will remain
about a month in the district.

On the Golden Crown a tunnel is being driven. It is to be 300 feet loug,
and is expected to cut six leads. It is now in 100 feet, and two veins have
been reached. Surface cuts have disclosed three other leads, making a total
of what is thought to be nine distinct leads, varying in width from one to
cight feet. The ore is pyrrhotite and copper pyrites, ina quartz gangue, . nd
carries a high gold and copper value. Mr, G. H. Collinsis general manager,

——

‘The Boundary Creck Mining and Milling Co. are working ten men on
the “DA”“OB,” “GAR.” The Company has recently acquired 610
acres of land in the Boundary Creek valley, adjoimng their nuneral clams
and the Greenwood townsité on the north. A townsite has been surveved
from this, and is now on the market.

The owners of the ** Joe Dandy ** group at Fairview are having survivs
made and estimates prepared, with'a view to milling their ore at the Okana-
gan River, and bringing electric power from Okanagan Falls, a distance of
ahout ten miles. Since October, ‘96, these people have been employmg trom
IR t0 25 men, and now have their property airll;' well opened up.

The machinery for the Tin Horn at Fairview hasarrived. The v ill
consists of eight of Joshua Hendy's triple discharge two-stamp batteries.

—

Jay P. Graves starts work immediately on the Knob Hill an{ Ironsi-' s,
in Greenwood Camp. A compressor plant, steam hoist and pump are be iy
brought in, and development work will be carried on continuous])y.
GriENwoop, B.C., June (7. H.
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Ontario.

An officer of the Foley Mines Company of Ontario, writes under date of
sth June :—The result of the first week’s mill run in February was 165.94
ounces, which netted $2,682.37. As per U.S. Mint Certificate No. 5,334, the
results of the runs from March 13th to May 3rd, which included many stop-
pages, were as follows : Certificate No. 5,985 for g1°10 ounces, $1,446.16 ;
Certificate No. 6,243 for 370°50 qunces, $5,786.97 net value; Certificate No.
6,856 for 44570 ounces, $6,639.31 net value. We think the latter certificate
is about $700 out. We to-day shipped 210 more ounces of gold.

¢ Ever since the beginning of May we have been suffering from strikes
among our miners, wanting exhorbitant wages, and from lack of good miners,
Most of our men took their wages and went prospecting the beginning of
May. As a result of lack of miners, the mill has not been running at more
than half its capacity, and during May not more than half the month at that,
Our management estimate that only about twelve hundred and fifty tons of
ore have been crushed to produce the results given you, including the 210
ounces we shipped to-day.” :

‘“ We are figuring on putting in a ten to twelve drill compressor plant,
which we hope to get in by the beginning of September, and in this way we
expect not to be to such a large extent dependent on the caprice of miners.
Meanwhile we will have to do the best we can. We are entirely satisfied
with the richness of the proposition, and our manager, Mr. J. C. Foley, is
most confident of the success of the mine ; but it will take time to get it
properly opened out.”

Messrs. A milius Jarvis & Co, report under date 21st June :—With the
disappearance of the ice and snow, and the consequent opening of the
interior, a large rush of ‘‘ prospectors '’ has taken place, whilst at the same
timea great number of developing camps have been equipped, and are now in
active operation. Whilst American capital continues to come in freely, we
are glad to note that London is also showing a practical interest in the new
gold fields, and some of the most progressive and successful combinations
either are making or are arranging for careful and systematic investigation
of the most developed areas, with a view to investment, and already not a
few purchases have been made. There is no doubt that the new goldfield
will, during the year, have a thorough and impartial examination of its pos-
sibilities made, and the results of this season will either make or mar the
region as a rival of the leading goldfields of the world.

With the new and increased local activity in legitimate test and develop-
ment work, the market for locations has grown distinctly quiet, and the
absurd figures to which we have on more than one occasion drawn attention,
are ceasing to be conspicuous. This depression is much more marked in
mining shares which have, whether good or otherwise, shown substantially
lower quotations all round. The heavy losses made by the sFeculating
public, as a consequence of their rash and injudicious purchases of worthless
share certificates last year, have caused the usual strong reaction, and it will
be probably some time before they will be again prepared to invest treely,
thus giving judicious investors an opportunity of purchasing at natural
prices. We would again draw attention to the fact that the probable average
value of the ore in the various divisions of the new district is still very un-
certain, and all purchases should be made upon a censervative basis. Before
long we may hope to have a larger number of mills running continuously,
and regular returns made in a bona-fidle manner, giving to shareholders
definite statements as to the quantity and quality of the ore treated, and the
amount of development work completed each month, so that the data
necessary to inspire confidence in the value of the protl))erties, and the
capacity of the management, may be in the hands of the pnblic. ~When we
get these it is very possible that we shall find the avera%; returns higher
than expected ; but in the meantime purchasers should careful not to
indulge in fancy prices. In laying stress upon this point, we believe we are
consulting the interests of owners equally with investors, for nothing could
be more injurious to the future of the district than a repetition of the Trail
Creek bubble. The confidence of the investing public is the surest basis of
success for a good mining district.

Shares in working companies closed for the month :—Cornucopia and
Mikado, $7.50 nominal ; Gold Exploration, §5.00 nominal ; Bannockburn,
15-20c.; Foley, $2.50-$2.75 ; Princess, 20-25¢.; Saw Bill, $2.70-§2.75 ; Ham-
mond Reef, 35-40c.; Empress, 10-15¢.; Hawk Bay, goc.-$1.00.

Locations in prospectors’ hands have run from $100.00 and charges np
to $5,000. ’

Locations partly developed, regorted sales name high figures, K 257
fetching $20,c00. Two locations a joining the Olive, §50,000 ; E..177-176,
and H.P. 305 and 258, are also reported sold at good figures.

In Hastings and Peterborough the gold bearing area is shown to be
much larger than was supposed, and rich specimens from widely separate
points have been brought in during the month. Develogment is now pro-
ceeding in many places. The transfer of the Bannockburn, the shaft on
which is down over 6o feet, for $30,000 is reported, and other properties
have been bonded at various prices, up to $15,000.

Fresh development camps are opened upon the following:—395 X ;
Maple Leaf; 504 X ; 411 D near the Mikado; M. H. 61 on Shoal Lake ;
D 395and M. H. 76 and 77; D 311 and 317; H. W. 19and 41 ; and all are
showlng up well.

'

On K 244 the shaft is down about 6o feet, opening up a 5 foot 7 inch
reef, which pans well and shows visible gold. S.V. 17 shows a g foot reef at
10 foot depth, looking very well, with assays running high. On the Rub
they have struck a gold reef of free milling quartz at 25 ft. On H. W. 38,
shaft No. 1isdown over 50 feet, with 6 feet of ore at bottom, and No. 2 shaft,
down 15 feet, shows the reef 33 between the walls. The Black Fly is
opening up well, and several reefs from 2 ft. to 12 ft. in width, assays going
from $8 to over $100. One vein which was not very promising on the surface
shows in the shaft coarse free gold. The tunnel on tie Mascotte is in go feet,
and has cut the vein, which shows 12 feet between walls, and pans gold
freely. The vein was about 4 feet on the surface, and at 50 feet it was 6
feet wide. The first shipment of ore has been sent to the Reduction Works
at Rat Portage for treatment. The shaft on the Olive is down 80 feet with a
widening vein. On the Hawk Bay work is advancing well, and No. 1 shaft
is going down at over 30 feet a month. No. 2 shaft is now down 4o feet,
with the reef 4 feet wide, looking better and running richer than at higher
levels. The Regina shaft is down over 260 feet, and the reefs run as high as
ever. On the ‘“ Kablskong’ the tunnel is in 6o feet, all in solid ore, yield-
ing good showings in the pan. On the Hammond Folger dyke the millisin
a forward state, and the dyke has been completely crosscut. On the ‘‘ Saw
Bill”’ the reef is reported as showing better than ever. In No. 1 shaft the
first level runs 210 feet, and the second 135, whilst No. 2 shaft is down over

o feet, with a reef 4 feet wide at that depth, and the assays have run from
316 to §30. The Empress mill has had a seven weeks’ run to check assay
results, and the directors, finding that they have an immense body of low
grade ore, have decided to close down the mine till after a general meeting
of the shareholders, which is to be held shortly. The Trojan is reported as
sold, subject to examination, to an American syndicate. The Lakeside Gold"
Mining Company’s property on War Eagle Lake is opening up well, having
stripped 6 to 60 feet wié):, and a crosscut 7 feet deep shows ore giving returns
that have determined the Company to commence working. The returns
from the Foley show that the clear-up between April 20th and May 3rd gave
$7,360. From the latter date a strike of the miners and difficulty in getting
good hands, delayed crushing for over 10 days. The Sultana continues
steady crushing, and it is expected to put out $1,000 a day when the new mill
is up. The Master Jack and the Scramble are putting up their plants.

During the month letters patent have been issued, incorporating the fol-
lowing companies :—The Manitou Gold Mining Company ; capital $1,000,000,
in $1.00 shares. Rand Gold Mining Company, of Wabigoon; capital
$1,000,000, in $1.00 shares.

The following have applied for letters patent:—The La Reine Gold
Mining Company, of Ontario; capital $1,000,000, in $1.00 shares. The
Ottawa Gold Milling and Mining Company; capital $1,000,000, in $1,00
shares. The McGowan Gold Mining Company, of Parry Sound ; capital
$1,000,000, in $1.00 shares.

Mr. John F. Caldwell is overhauling the mining and milling plant at
the Sultana. A new mill of thirty stamps, with power and capacity }Jor fifty,
is now being built. The mill will be equipped with challenge feeders, six
Frue Vanners, No. 3 Gates Crusher, &c. A battery of three 100 H.P. boilers,
a 75 H.P double drum hoist, self-dumping, two ton capacity, skips, Rand
duplex 10 drill compressor, Corliss engine for mill, etc., are also being put
in, the contract having been given to the Canadian Rand Drill Co. of Sher-
brooke. A new shaft house, 50 feet high, is being constructed. The shaft
at date is down about 360 feet, and the fifth level, the lowest, is well in and
looking all right.

The small milling plant at the Crystal mine, recently put in by the
Jenckes Machine Co. on sgeciﬁcations ‘of Mr. John E. Hardman, S.B., the
well known specialist in gold milling, is working most satisfactorily. So far
none of the rich ore on the dump has been put through the mill.

COMPANIES.

Canadian Pacific Exploration.—The statutory meeting of this company
was held at the offices on June 3. Viscount Powerscourt, the Chairman,
resided, and dealt with the formation of the company (February, 1897) and
its present position and prospects. He explained that the authorizzd capital
was 500,000/, in 1/, shares. The Properties and options on properties
acquired were taken over from the Atlantic-Pacific Syndicate, and comprised
in all 2,080 acres. The vendors had received fully-paid shares in full pay-
ment for their rog)erties and rights. 50,000/, had been privately subscribed
by influential English and Continental capitalists. The Chairman dealt with
the conditions of mining in both British Columbia and Ontario, and said that
the properties, etc., acquired were situated in West Kootenay, B.C.—of
which Rossland was the centre—and Lake of the Woods and Seine River
Sections of the Rainy River district, Ontario. The company had been
formed to carry on operations which included exploration, land, trust, min-
ing, etc. The manager arrived in Canada in April, and is now making a
thorough inspection of the properties, and full reggrts are expected from him
shortly regarding the properties purchased or bonded. The Chairman re-
ferred to the favorable conditions under which mining operations were con-
ducted in Canada, enumerated the groups of claims and leases acquired, and
commented on the favourable assays obtained from the samples taken from
the reefs on the different properties, Some of those in the Kootenay district
ran as high as 503 ozs. of gold to the ton, while an assay taken from the
ore on one of their Rainy River leases went as high as 119 ozs. to the ton.
Their manager in Canada had formed very high opinions of the properties
acquired and bonded, and his reports and impression were strengthened by
the latest cable advices. In a recent cable he stated his impression that one
particular property ‘‘will make one of the richest mines in the country.”
On the motion of Mr. J. M. Maclean, M.T., seconded by Mr. T. Edwardes, a
vote of thanks was passed to the Chairman for presiding, and the meeting
then separated.
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Mikado Gold Mining.—At the last ordinary meeting of the Share-
holders of the South Africa General Development Syndicate, the chairman
(Col. Engledue) said :—

‘‘ Your directors finding the channels of prospecting and investment in
South Africa closed, at all events for some time, decided to strike out a new
line, and to promote a gold mine in another part of the world—namely, the
Lake of the Woods, Ontario, Canada, within Her Majesty’s domains, and
only twelve days’ easy journey from London. Strictly speaking, the history
of this transaction belongs to our next meeting, as the expenditure was not
incurred during the period now under review, but it is felt that on account
of a very favourable and promising investment may not be out of place on
this occasion. I will, therefore, briefly describe our new adventure. In
June last I was deputed by your Board to proceed to Canada to inspect a gold
mining property called the Mikado, situated on the Lake of the Woods,
Ontario, about 32 miles south-west from the town of Rat Portage. Ifounda
well-defined quartz reef, 6 to 8 feet wide, which had been stripped for a
length of 100 feet, and opened on by pits for a further distance of 314 feet. 1
took miners with me, and tested the reef in several places by large blasts,
thus enabling me to get fair average samples. These were assayed at Toronto,
the general average showing 4% ozs. per ton. With such a result, and con-
sidering the large size of the lode and its favourable geological position,
your Directors thought it safe to proceed with the formation of the Mikado
Gold Mining Company, with a capital of £45,000 in £1 shares, of which
415,000 was reserved for working capital. Of this capital the South African
General Development Syndicate hold 28,000 shares, and have a call at par for
5,000 more. A competent manager was despatched, arriving at the mine on
August 19, and by the end of that month—that is in only about ten days—
114 tons of ore were quarried, and sent to the Dominion Co’s battery to be
crushed, producing 417 ozs. of gold, or 365 ozs. per ton, exclusive of the gold
in the concentrates, which ran 2}4 ozs. per ton. A few days later 22 tons of
ore were milled, which yielded 110 o0zs. of gold, or 5 ozs. per ton, the total
value being $7,512. Roughly, that would be about £1,500. Since that time
about 700 tons of ore have been quarried, and will be crushed as soon as the
ice on the lake breaks up and permits of navigation. The ore has the ap-
pearance of being as rich as that previously raised, and should be worth
about £5,000. (Applause.) In addition to the lode first discovered, another
rich vein of about 4 feet in width has been found, and is now being worked,
and the last average assays taken by the manager over a length of about 100
feet, gave 10 0zs., 714 ozs., and 5 ozs. 16 dwt. of gold perton. There isevery
probability of this reef being equally as rich as the first. A very complete
mining camp has been erected ; a main shaft 12 feet by 6 feet is being sunk,
and at 6o feet deep a crosscut is being driven to cut the lode. A steam
hoisting engine and boiler have been ordered, and complete plans have been
drawn up for the erection of a battery, and the laying out of suitable dress-
ing machinery. These, however, will not be ordered until the lodes have
been further proved in depth. (Hear, hear.) In the meantime, the crush-
ing of about 200 tons of ore, which was conveyed to the public mill before
the navigation was closed, is being proceeded with, and we have just heard
that of that quantity 144 tons of 2,240 lbs. have been crushed, yielding 442
ozs. of gold, or a little over 3 ozs. per ton. (Atpplause.) The value of this
crushing is about £1,400,-and will provide funds for continuing develp-
ments. I may here say that only (500 have been remitted to the mine
from London, the expenditure having been met out of the gold raised, and
there is every probability that no further money will be raised from this side,
and that the mine will pay for its own machinery. (Applause.) The area
of the property at first acquired was 123 acres, but about 200 additional acres
have since been granted on lease, so that the Company has sufficient area to
admit of sub-division, should this prove desirable,”’

The above is the official report made to the shareholders of the Syndi-
cate. Their investments having proven of so satisfactory a nature, will do
much to make prominent the wealth of the Lake of the Woods gold fields.
In his report Col. Engledue went on to say : :

‘“ As the Lake of the Woods gold mining district is but little known as
yet to English investors, a brief description on the locality may interest you.
The lake, with its numerous islands and extensive shores, occupies an area
of about 80,000 square miles, and only became known to prospectors when
the advent of the Canadian Pacific Railway opened up communication.
Little progress in gold mining, however, was made until six years ago, when
the settlement of the boundary disputes, and the discovery of the success-
ful Sultana mine, and the ogening up of the Regina mine, and other rich
properties in the Seine and Rainy Rivers, caused a general influx of ex-
plorers, with the result that in every part of the lake’s shores and in spots
widely apart, numerous gold bearing lodes have been discovered. The
district generally is served from Rat Portage, a town of about 8,000 inhabi-
tants, on the Canadian Pacific Railway, and every part of the Lake is easily
accessible by steamer, rendering the carriage of machinery and supplies easy
and cheap. Since the discovery of the Mikado the whole of the immediate
neighborhood has been prospected, and a large number of rich properties
have been located. Considerable American capital has been attracted, and
the coming spring will see widely-spread developments in the rich area. 1
may here mention that we have been lately approached to take up other
properties on the Lake of the Woods, and it is quite possible the directors
may appeal to the shareholders to give them a chance of sharing in what are
likely to be very valuable concessions. (Applause.) There are very few
localities in the world where mining can be carried on under better economic
conditions than in the Lake of the Woods. The climate is excellent,
supplies are plentiful, labor is cheap, machinery, &c,, can be easily trans-
ported, and properties can be effectively supervised from England, as the
Journey from London only occupies 11 or 12 days. The Board trust that the
acquisition of this valuable Mikado protperty will more than compensate you
for the disappointing result in South Africa, and hope in another six months
to show goo«f?esults, producing substantial dividends,”’

Dominion Coal Co, Ltd.—The annual report submitted to the share-
holders, under date of 3rd instant, for the year ended 28th February last, is
as follows :—

““ As will apggar from the Treasurer’s statement, the output for 1896 was
1,169,785 tons. This is larger by 284,881 tons than for the previous year.

During the latter part of the year it was found desirable to erect a coal-
washing plant. This was proceeded with, and is now in operation. It has
proved economical and effective in increasing the market value of the smaller
grades of coal.

Since the close of the year the sum of $54,172.65 for the sinking fund
has been paid to The New England Trust Company. This, with previous
payments and interest, amounting in all to $136,318.19, was in excess of the
sum required as special deposit for sinking fund ($r125,000) by $11,318.19,
which has been used to the extent of $11,275 for the purchase and cancella-
tion of twelve bonds. Hereafter all amaunts paid into the sinking fund

(five cents per ton on all sales) will be available for purchase and cancella-
tion of the bonds.”
The accounts contain the following particulars :—
Proceeds 1,169,785 tons, less mining, transportation,
royalty, etc, ... ... ... e e $303,037 76
Net income from steamships, railways, barges, real estate, etc. 286,263 45
$589,301 21
Less—
General expenses ....................... $46,071 66
Accounts payable....................... 34,476 42 80,548 o8
$508,753 13
Less—
Interest on bonds.............. e $180,000 oo
Other interest paid and accrued.......... 33,765 23
Sinking fund........................... 54,172 65 267,937 88
$240,815 25
Less—
Dividend preferred stock paid and accrued  $160,000 00
Two months’ dividend preferred stock,
$500,000.00, referred to previous year. 6,666 67 166,666 67
$74,148 58
Add— 5
Surplus from 1895 . ... ... i i 18,214 73
$92,363 31
BALANCES FEBRUARY 28, 1897.
Assets :
Propertyaccounts .............ccoiiiiiiii i $20,180,274 33
Cash assets— .
Cash in banks and offices................ $14,794 30
Accounts and bills receivable ............ 70,059 05
Balances due from agents and coal at dis-
tributing points..................... 203,929 94
New supplies in warehouse and stores . . .. 103,076 45
Cash in New England Trust Company for
outstanding coupons ................ 90,915 00
Cash in New England, Trust Company,
sinking fund and special deposit. . ... 81,123 30
Cash in American Loan and Trust Co. for
uncalled-for dividends .............. 988 oo 564,886 o4
$20,745,160
Liabilities 37
Capital stock, common.................. $15,000,000 0O
“ ¢ referred ................ 2,000,000 00
First mortgagebonds .................. . 3,000,000 0O
Billspayable ........................... 282,846 70
Unpaid coupons ..............oooivnnnne 90,915 00
¢ dividends ...................... 00
Sinking fund, 1896...................... 54,172 65
Dividendtwomonths ................... 26,666 67
Royalty .............. e e 36,977 62
Interestaccrued ........................ 704 00
Accounts payable ................. .. ... 34,476 42
ailway suspense account ............... 125,000 0O
Balance to general surplus. .............. 92,363 31
—————— 20,745,160 37

Cariboo Hydraulic Mining Co.—Advices of the first clean up for this
season show a yield of $60,000.

The Strength of Ladders.*

To those who spend a dozen hours a week underground, as well as to the
miner with his ten Eours a day, the strength of ladders is of great interest,
and on occasion may become sugreme. To quiet apprehensions on this
score, and to furnish a basis of judgment as well, the ?ollowing tests were
made, and if any excuse for them be called for on the ground of crudity and
incompleteness, it will be amply given, if others, with better facilities for
such tests, be persuaded to take the question up.

The ladders tested were of the common ‘‘Bull” pine of the Sierra region,
(¢“black pine * Pinus Jeffreyi), the sides of 2 in. x 4 in. rough lumber, airly
clear, amf the slats of 1 in. x 4 in., nailed on and not notched in. The width
of the ladder and the length of step were 12 in. In such a ladder, when
new, the strength of the slats would exceed the resistance of the nails, so
that it would fail by the pulling off of the slats. Assuming a vertical posi-
tion for the ladder, the maximum angle of a man’s arm in climbing would

* By R. GILMAN BROWN, in the Eng. & M. Journal.
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b included by 45° out from the vertical, which would also represent the

- sumum tendeney toward pulling off to which the slats would be subjected.
b accordance with these premises, the tests were made by placing the
1. bler at an angle of 45° against a support, with the slats on the lower side,
4 | weighting the slats to the point o rupture or detachment by means of
~t-yvards.  The results are shown in the table,

FABLE OF LADDER THESTS.
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Before proceeding to discuss the general strength of Tadders as brought
out. 3t will be founid interesting to compare tests A and B, made on Ladders
o1t slentical condition, save in the kind of nails used, Fhe relative resist-

ances of *he two kinds, wire aud cut, was found to b practically in the pro-
portion of their respective adhering surfaces. Twelve-penny wire mils, 75
to the pouud, present an adhering surface of 0785 $q. in. cach, the point
being fgnored, and 1 in, being subtracted from the length to allow for the
thickness of the slat, Twelve-penny cut mails, 47 to the pound, with the
same allowanee present 1,394 sq. in. cach.  Their relative resistances are 725
and 1,324 1bs, for 6 nails, or 121 and 221 1bs, per nail, which reduces to 159
1bs. per sq. in. of adhering surface for wire, and 159 for cut uails,

In studying the table, the cohunn of * Minimum Pull ** is the one to
which the most interest attaches, and in that the smallest value is 226 1bs,,
vorresponding also to the smallest average of 310 Ibs, The descriptive data
for this test, G, are *one year in use in very dry place,” and “ nailed with
wire mails.” These would scem 10 be the earamarks of the poorest ladder.
Referring to the last test in the tabie, it will be seen that the wood was sound,
but brittle from its dryness. ‘Phe failure of this ladder was due to the
shrinking or drawing away of the wood from around the nails. Shrinking
produces also the same appearance, and 1o a certain degree the same effect,
as if the nails had started from their places ; the shrinking of the slat is
toward the nail head, which is grsped by the wood, and that of the sides is
away from the slat against the resistance’of the nail point.  And this gives
an obvious means of diagnosing this niakdy of extrame dryness, and one
that can be applied instantly to any ladder,

But the ease is different for ladder D, probably the most dangerous, if
not the weakest one of the lot. A minimum pull of 356 lbs,, and five slats
breaking with no warning, make a very dangerous combination,  Casunal
serutiny, such as one would naturally give o his surroundings on ascending
an unfamiliar ladder-way, would reveal the weakness of G, but not of D,

From general appearance F would lave been classed as the weakest
ladder of the lot, so that its record is surprising, and it is quite worth bearing
in mind that prolonged dryness is not the worst condition for timber.  Re-
trning to a further consideration of D and ¢, we shonld also note that
taking into account the foot pressure, G is probably as strong as any in the
list. 1n an average man the chord of his arm, bent in climbiug, measures
20 in. from centre of shioulder to palm of hand, and 69 in. is the distance
from center of shoulder to ball of foot. With the foot placed 72 in. below
the hand, the pull of the hand is $2 of his whole weight, and the thrust of
his foot ¢ of it.  With an arsumed weighit of 200 1bs,, the pull and thrust
are 55 and 166 lbs..rcspccli\'cl_\'. On this bhasis G presents, as factors of
safety, .4 for puil and 6 for thrust. 1D, on the other hand, presents 6 for pull
and 2 for thrust, with the additional danger of no warning hefore rupture.
When we come to inclinad Iadders the danger of pulling off becomes less,
and G drops from the dangerous list.

The points that stand out from the foregoinyg are three : The weaker
ladder is the very dry one ; the most dangerous ladder is the damp one; the
strongest ludder is the new one put togrether with cut mails.  As a whole the
study is reassuring, and goes 1o account for the infrequency of accidents
from the failure of ladders. As 2 corollary the following may be suggested :
For dry pluces use dry nmber, and notch the slats in flush ; for damp
places make heavier slas,

New Style Crusher

——

A . ol

000000

Maximum Capacity.

Safety Device.

% Sectional Frame.
Reduced Weight.

SPECIAL CIRCULAR.

-
%

1

«
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>0000: 200000000000000000000

Mocern Mining, Milling, Smelfing and Concentrating Plants.
DENVER ENGINEERING WORKS,

DENVER, COLORADO, U.S. A.
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DETONATORS AND DETONATION.—In 21 recent paper before the Man.
chester Geologrical Suciety, Mr, W, J. Orsman, F.LC., contributed a paper
on this subject, in which he pointed ont that guupowder was a comparatively
slow -burmng compound, the gases formed takinyg some time to get uptothe
maxinum pressure, and this circumstancee made it o villuable explosive when
blowing sott seams of coal, as the slow develo nnent of pressure produced
a heaving, instead of a remding, effect. The ¢ cecomposition of certain ex-

Nosives, however, could be brought about not only by the application of
weat, hut by exposing them to an intensely rapid explosive wave, causing an
effect called detonation,  \With these compounds the maxunum pressure
was attained in less than one ten-thousamdih part of a second, and it was this
cireumstance—viz., the time during wlneh gven force was exerted—that
made the high explosives so much more powerful than gunpowder.  Experi-
ments had shown that the best detonmating results were obtained by the aid of
fultninate of mereury, which was the most powerful explosive per unit of
volume, and would exert a pressure of nearly 200 tons per square inch. It
had been found that certain mixtures, such as mtrate of ammonia, together
with a nitrted organic body —e.ge. the nitro compounds of henzole, toluoli,
amd naphthalene—could castly be exploded by detonation, bat were totally
non-explosive when exposed to the effeets of fire, clectric sparks or perens-
sion, s during the Last few Years i new class of ngh explosives had been
introduced, called the nitrate of annnonia safety explosives, such as roburite,
bellite, mmmonite, &e. These were remarkably safe to use ; their products
of combustion were gaseous and non-poisonous, and the temperature of de.

—
= —

tonation was much less than that of any other class of explosives. The de.
tonators of commerce consisted of metallic capsules, resembling clongateg
percussion caps, and contained varying weights of purc fulmilmtc.of meroury
mixed with a small proportion of “chlorate of potash. The weight of tige
chlorate should not ‘exceed 5 per cent. when the detonators were used for
firing nitrate of ammonia explosives.  For firing the nitro-giycerine com.
pounds a larger amount of chlomte was advantageous,  On this accoupt
nitrate of ammonia explosives should never be fired with detonators intended
for nitro-glycerine compounds, such as dynamite, gelignite, carbonite Lo,
Detonators were distinguished by numbers, varying with the quantity ot ex.
plosives they contained, ranging from No. 1, containing o°3 grrammes, to No.
S5, containing 2 grammes, Nearly all the detonators used here were made
abroad, and last year nearly 10,000,000 were imported mto the United
Kingdom. For firing the nitmate of anmonia class of explosives, detonators
containing at least 1 gramme of fulminate should be used, and for this reason
Nos. 6 and 7, containing 1 gramme and 132 grammes respectively, were i
most generl use, It had been found that a large mumber of the chea
foreign detonators imported into England contained from 3010 4o per cent,
of chlorate, and were quite unfit for detonating .. b~ve eluss of explosives,
Great care must always be exercised when handling detonmors, and the fyl.
minate of mercury wias very sensitive to percussion,  When used for detoy.
ating explosives, the detonators were fired either by tape fuse, or, prefenbly
on account of safety, by electrical methods.,

AND

ENGINEERING : :
INSTRUMENTS. :
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MINING TRANSITS,

Kot

Complete Line of Engincers
Instruments and Supplies.
Reasonable Prices.  Skxn
FOR CATALOGUE ...,

Heum & Harison

N NOTRE DAME ST.,
] : MONTREAL, QUE,
L T g OF o WY S P NP N g O L WP

MINING MACHINERY FOR SALE.
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b

A lot of Mining and Mili Machinery. consisting of 16 x 24 Rand Compressor;
Ingersoll and Rand Rock Drills, single and double drum; Bacon Duplex Hoisting
Engines: Mill Engine: Steam and Air Pipe (313 in to 1 in., about 3,000 ft );
Blake Crusher and special crushing machinery for Ashestos Fibreizing: Blake
and Knowles Steam Pumps; Boom and (able Derricks: Steel Hoisting Ropes;
Galvanized Guy Ropes: Shafting ; Pulleys: Belts: Pit Cars: Steel Rails, and a
miscellancous lot of tools, the whole valued at $25,000, beinyg the propesty of the
American Asbestos Co.. in liquidation.

Partics interested in mining or rock work of any description will find this an
excellent opportunity 1o cquip their works with modern machinery a<, good as
new,  Some of the machinery has only been in usc a little over three years, and
some of it was placed in the summer of 1846. ‘ .

For full particulars apply to
JOHN J. PENHALE,
R. R. BURRAGE,

P.0. Box 96, Sherbrooke, Que. Joint Liguidators.

FEN

Roller Chains, Steel Drag,
Steel Cable and Special Chains

—TOR e

ELEVATING
wCONVEYING
MACHINERY

FOR HANDLING MATERIAL OF ALL KINDS
POWER TRANSMISSION
MACHINERY,

O:(t- 42 g% .
Py
WIRE CABLE

e e

The most EMcient and
Durable Noa-conducting
Coverings 10 the wosld

Boiler and Pipe Coverings

FIRE-PROOF. EASILY APPLIED.
We 4
ASBESTOS MATERIALS . :m;:{égg&’f;g
of all Linds. and Tudler Cove o8
Wicking, Fibre AS B E ST OS - in .anyn;uno‘otl e
Mill Bonrd . United States,

Felt, Packing, Cement
Liquid Palats
Roof Paints

Fire-Proof Paints, etc.

.H.W. JOHNS MFG. Co.
100 WILLIAM ST., NEW YORK.
CHICAGO. PHILADELPHIA. . BOSTON.

MONTREAL ROLLING MILLS CO.

s+ VMIONTREAL e~

ALL GOODS BEAR OUR

R
TRADE m MARK
co

WORKS: LACHINE CANAL.

Manufacturers of Bar Iron, Steel, Wrought Iron Pipe, Cut Wire
Nails, Horse Shoes, Lead Pipe, White Lead, Shot, &c, «¢ « «

OFFICE: 3080 NOTRE DAME <T.
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T you
want .

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

Every Quality and Size in Stock .

Specially Strong Sewing for heavy materials
Lowest Prices compatible with Good Work.

We now supply most of the Mining Companies, and those who have not

bought from us would find it to their advantage to do so.

The Canada Jute Company, Ltd.

17, 19 & 21 ST. MARTIN STREET, MONTREAL.

“BAGS™

Asbestos, Phosphates, Ores, Etc.,

SEND TO US FOR SAMPLES AND PRICES.

Canada Jﬂantic Ry.

THE SHORT FAVORITE ROUTE

BETWFEN

Ottawa and Montreal.

6

PULLMAN BUFFET PARLOR CARS.

6 TRAINS DAILY
EXCEPT SUNDAY
And Sunday Train Both Directions

Close Connections at Montreal with Trains for

(Juebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston
And all NEW ENGLAND POINTS.

Through Sleepers between Ottawa and New York.

Bagga%(e checked to all points and passed by custcms in transit.
For tickets, time tables and infirmation, apply to nearest ticket
agent of this company or connecting lines.

E.J. CHAMBERLIN,

C.J. SMITH,
General Manager.

Gen. Passenger Agt

THE'CONQUEROR?
MBIM FOR
“BIND"8 COAL.

T THE * ELOTY” o
THE"ELLIOTY "BORING MACHINE WIL BOREANY MATERIALPENETRASLE BY ARSTARY STEELOARL.

“SPECIAL TOUGH MINERS DRILL STEEL.
X P il

The Hardy Patent Pick Co., Limited

SHEFFIELD, ENGLAND :

REDDAWAY'S PATENT

| BELTING

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

W. A. FLEMING, Sole Agent for Canada

27 St. Francols'Xavler Street, Montreal

Victoria Chambers, Ottawa.

THOUSAND

TRUA Improved
AUTOMATIC
ORE CARS.

THEY ARE THE — .
W BEST AND CHEAPEST.

TRUAX M'F'G CO., Denver, Col.

The Only Exclusive Ore Car, Manufacturers in America.
Pat Jan. s, '92, Aug. 27, '9s5.

NOW IN USE OVER
THE WORLD....

Send for Catalogue, or Call on your Dealer for Truax Cars,
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School of Practical Science, Toronto

ESTABLISHED 1878.
AFFILIATED TO THE UNIVERSITY OF 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

s—ANALYTICAL ano APPLIED CHEMISTRY

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

Laboratories :
1—CHEMICAL 3—MILLING 6—ELECTRICAL
2—ASSAYING 4—STEAM 7—TESTING

5—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.

E. Leonard & Sons,

MONTREAL, QUE.

ENG

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

MANUFACTURERS OF

ES AND BOIL!

London, Ontario
ST. JOHN, N.B.

~ IN LARGE
RS VARIETIES.

Send for new Catalogue mentioning this Paper.

Chemical and =

Assay A aratus

® 00 00 .
NEW ILLUSTRATED CATALOBUE JusT Issueo, SEND FoR A CoPY.

COMPLETE ASSAY OUTFITS.

THE HATMILTON-MERRITT PROSPECTOR’S OUTFITS
Becker’s Balances and Weights.
Battersea Crucibles and Muffles.
Hoskins’ Gasoline Furnaces.
Kavaher’'s Bohemian Glassware.
Munktell’s Swedish Filters.

Jeyman, Sons & @ompany

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

v

.....

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTABLISHED 1878.

MINERS AND SHIPPERS OF MINERALS, ETC.
' 31 Board of Trade Building, MONTREAL, Can.

Hsbestos, €rude and Manufactured, Mica, Plumbago, Soapstone, €te.

Also MANAGING DIRECTORS anp
SEt.LING AGENTS For
‘he Anglo-Canadian Asbestos Company, 1td,
Loughboro Mica Mining Company, Ltd.
The English Portland Cement Company, Ltd.
Montreal and Kootenay Mining Company. Ltd.
Johnson’s Company, Lud.

Miners of Crude Asbestos.

The output per annum of Asbestes fnom these mines, in addition to being
the largest, not only in Canada, but in any part of the world, is unsurpatsed both
in quality and length of fibre. The facilities for shipping the crude ore are most
advantageous, the properties being situated alongside the railway, thereby enabling
all orders to be filled promptly.

Mines at Thetford Station, Quebec Central Railway.
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EMBOSSED METAL CEILINGS.

These Ceilings are Made from Mild Annealed Steel Plates, in a

Great Yariety of Designs, Suitable for Every Description Qf
Buildings, including

HOSPITALS,
CHURCHES,
SCHOOLS,
CONVENTS,
OPERA HOUSES,
ASYLUMS,
OFFICES,
STORES,
RESIDENCES, Ete,

The many advantages of their use as
a modern substitute for Wood or Plaster,
lies in the fact that they are light in weight
will not crack nor drop off, consequently
po danger of falling plaster; are unques-
tionably durable, have air-tight joints, are
easily applied, are practically fire-proof,
are highly artistic, do not harbor vermin
or the germs of disease, and possess splen- ' 1
did acoustic properties, in addition to
many other points of excellence over any
other form of interior decoration. B

T T T K 3K
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QNE OF OUR DESIGNS.

. WRITE FOR CATALOGUE ‘K

The METALLIC ROOFING 00., lelted

COR. KING and DUFFERIN STREETS,

~ TORONT®, ONT.
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BUUNDARY CREEK MINING AND MILLING CD,

INCORPORATED OCTOBER 21st, 1896.

CAPITAL, $1,500,000. 1,500,000 SHARES AT $1.00 PER SHARE.
: 700,000 Shares in the Treasury for Development.

This Company owns and operates a group of the highest grade in Gold, Silver and Copper properties in Boundry Creek.

CLAIMS—The G.A.R,, D.A, O.B,, S H.B, J.A.C,, FRED D, S.F,, C.S. & H., D.H. and BIG LEDGE, constitute the group,
which is the most compact and advantageously situated of any under one ownership in Boundary Creek. The proposed Columbia and Western
R.R. being surveyed to pass right through Greenwood City and along the base of the hill.

... From the above photograph it will be readily seen that, lying as they do on a steep sloping hill, the properties offer unusually good
facilitiés for drainage and rapid and economical development, by main working tunnels driven in from the base of the hill.

The veins lie in the Granite Area—which occupies the upper part of Boundary Creek basin—along the line of contact with the more
basic eruptures, and are among the oldest locations in the camp.

A small shipment of 8,653 lbs. was made to the Everett smelter in 1894, yielding per ton, Gold, $103.15; Silver, 74-7-10 0zs.; Lead,
two per cent., and a considerable amount of shipping ore is at present on the dumps of the different claims.

Careful investigation is earnestly invited by the Company, as their properties are being developed with a view to making mines and not
to booming stock.

Attention is drawn to the large amount of stock (7oo,ood shares) put into the Treasury, and to the fact that the properties are all fully
wpaid for. ' C ‘ : -

150,000 Treasury shares fully paid up and non-assessable, have been put on the market at 10 cents, and most of the stock so far sold
has been taken up locally. A large proportion of the miners now working are also taking stock in payment. For further particulars address

BOUNDARY CREEK MINING AND MILLING CO.

SANSOM & HOLBROOK - GREENWOOD CITY, B.C.
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CANADA ;
" NUEEN CITY OIL CO, LTD. prouce o Gutes, |
~ 1 1 District of Athabasca.

SAMUEL. ROGERS, President.

- IN THE SUPERIOR COURT.

PEERLESS - OUR OWN No. 125. S
CYLINDER ‘ SRANDS IN THE MATTER OF

; ENGINE 3 The American Asbestos
aa DYNAMO ' 000000 Company, Limited,

Also the finest lmportae:dAntﬂnaecl;:;::g (C)i);:i.nder, Dynamo, Engine IN LIQUIDATION:

Sales Agents for the Standard 0il Co’s Specialty Goods @
MINERS SUNSHINE ;dMicrslamps

Th dersigned Joint-Liquid i
Granite, Electric Light and Parrafine Wax Candles. ¢ undersigne Joint-Liquidator will sell by

WRITE FOR PARTICULARS, SEND US YOUR ORDERS. . Pu BLlc AuchON

at the office of Messrs. ROYER & BURRAGE,
87 Wellington Street, Sherbrooke, Que, at

eleven of the clock in the forenoon,

- WATER WHEEL EigHTH DAY OF SEPTEMBER NEXT, 1897

ADAPTED TO ALL HEADS FROM the Asbestos Mining Property and Planvt!of the
3 FEET TO 2000 FE ET : ’ said Company, at Black Lake, in the
s
Our experience of 33 years building Water Wheels enables us to suit every re- Province of Quebec,

quirement of Water Power Plants. We guarantee satisfaction. Send for :
Pamphlet, state Head, and write full pa lare. . situate upon the parcel of land known and distin-
J‘MES LEFFEL & 00 s r'n d 0hl U s ‘ guished as the southerly ends or halves of lots
adl] p [] 0’ 3 Ug Re | number twerty-seven and twenty-eight, in range B

- . . . : of the Township of t oleraine, in the County of

Megantic, containing about one hundred and four
acres of land. o

The property is situated about one mile from
Black Lake, on the Quebec Central Railway, on

the main road leading from Black Lake to Thetford
g 0000 ‘ I I ‘ I l | ' o mines. It 1s in the midst of the- asbestos bearing

C ) .. o0 Y | belt of serpentine from which the greater part of

' ‘ the world’s supply of asbestos is mined. The mine
B GREENING WIRE co has been operated by the American Asbestos
THE [ o Company since 1888, and has been a steady pro-

ducer of a very fine grade of ‘asbestos, nearly the

PERFORATED METALS. : whole of the output of the mine since that time
L A e B Y Y YY) having been supplied to prominent European man-
‘- - ‘. P .' YY) " . ufacturers of asbestos goods. The property is

splendidly situated and well adapted for the pur-
poses of asbestos mining, and is thoroughly equipped
with the most modern machinery for the econom-
ical handling of the rock and manipulating of the
fibre. Special machinery was placed last year for
fiberizing, the result proving very satisfactory.
There are a number of workmen’s dwellings on the
property, sufficient to accommodate a large number

J EFFREY... . ‘ ’of men.

The machinery consists of four steel boilers

Locomotives, Screens | (300 h.p.,) 16 x 24 Rand air compressor, 6 Inger-
Coal Cutters, Drills e . soll & Rand rock dl:illl)s, 4k duplex l:lacon winding
: engines, Blake rock breaker, special crusher for
Tipples, Elevators, are ﬁb%:'izing asbestos, Blake and Knowles steam
LEADERS pumps, boom and cable derricks, ropes, pitcars,
Send for steel rails, and a miscellaneous lot of tools, the
total value of plant and improvements amounting to

Catal

ogue about $45,000.

Tenders for the property will be received up to
TH[ JEFFH[Y MFB. m]. the date of sale, the Joint-Liquidator reserving the
right to accept any such tender and withdraw the
Columbus, O. property from sale, and further reserving the right

to place an upset price upon the property at such,
sale, and make such other conditions as they may
see fit. The property is open to inspection at any
time. Inventory can be seen, and any further in®
formation will be turnished on application to the
undersigned.

JOHN J. PENHALE,
R. R. BURRAGE,

Joint-Liquidator.

Sherbrooke, Que., May 31st, 1897.
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WINN & HOL

LLAND

MONTREAL ——=m

SOLE AGENTS IN CANADA FOR

PROFILE TOOL STEEL

For ROOK DRILLS
_And other MINING TOOLS

CYANIDE OF POTASSIUM
For Mining Purposes.
J. BEARDSHAW & SON, Ltd.,

‘¢ Johnston’s” Oyanide. Sheffield, Eng
[ ) [ .

MAY & BAKER, Limited,

ADVANTAGES

Steel as it comes from the rolls ready
to cut into lengths and grind to tools.

No Forging nor wasting in the fire.
Saving in time and over 50 per cent.
in weight of steel used.

" London, Eng,,

Sole Manufacturers.

WIRE ROPE

MINING RQPES Iron ar Steel a
Specialty.

JOS. CRADOOK & Oo.,
Wakefield, Eng.

Original Makers and Introducers of
LANG'S Patent.

P T——— -

TheMéCull I

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

GUARANTEED to do more work with one-half less power than any other Crushgr

now known.

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

Also recgived an award and medal at the “Mid-Winter Fair,” $an Francisco, Cal.
Send for Catalogue or further information ta

Waterous,
BRANTFORD, CANAD4
Caqnd!ag/ Manufacturerq_‘ of the McCulI! Rgg_ ; E,Qmahver

Patented in
-Canada and United States.

-»Tvow READY
Directory
Canadian Mining
Companies . . .

«>e°°%

Price: $4.00 Postpaid.
Canadian Mining Review,

OTTAWA.

to'

28

“€agle Parlor”

Matches » o o

Smokers and Housekeepers
alike find them faultless.

Their odorless qualities make
them luxuries to use,

L R

e €. B. €ddy €o. L.

HullealllontrealaaCoronto.




THE SNOW STEAM PUMP WORKS,

MANUFACTURERS OF

Steam Pumps, Pumping Engmes and Hydrauhc Machinery.

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

Pumps Kept in Stock at Montreal and Rossland.

MONTREAL CAR WHEEL COMPANY,

MANUFACTURERS OF

RAILROAD CAR WHEELS

Street Car and Lumber Truck Wheels a Speclalty

Offices: CANADA LIFE BUILDING MONTREAL

Works: LACHINE, QUE. THOMAS J. DRUMMOND, Gene ral Manager.

CANADA IRON FURNACE COMPANY, Limited,

—— MANUFACTURERS OF :——

.~ CHARCOAL PIG IRON

(From the Famous Ores of the Three Rivers District.)
Offices. Canada Life Building, Montreal, Que.

GEORGE E. DRUMMOND, Managing Director.

R FORGES; QUE. ECHE, QUE.

MONTREAL PIPE FOUNDRY GO LIMITED

(SUCCESSORS TO DRUMMOND McCALL PIPE FOUNDRY CO. LIMITED) ,

MANUFACTURERS OF

GAST IRON PIPES. _I SPEGIAL GASTINGS .
OFFICES: CANADA. LIFE BUILDING, MONTREAL.

“Ludlow” Hydrants Valves &c. St. George Culleys and Sewer Traps, and ‘All Water
and Gas Works Castings.



The Dominion Wire Rop.é Co. Ltd.

6 ~~MONTREAL..—9
MANUFACTURERS OF .

“LANG'S” PATENT WIRE ROPES FOR COLLIERY AND GENERAL MINING PURPOSES.

BLEICHERT TRAMWAYS

Manufactured and Constructed Under Patentees Rights.

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

Send for New Catalogue and Estimates to P. 0. Box 2274. e

The Monarch
Economic Boiler,

Has an outer casing and requires

ls P()rtable no BrickworkostotLeaves our Shop

mounted on skids ready for use.

Some tests show a saving of 30 per

7.__- Saves Fuel » cent, over a COﬂiInon brick"set boilzr.
== We guarantee at least 10 per cent.

ROBB ENGINEERING COMPANY, Ltd. AMHERST, NOVA SCOTIA.

HADFIELD'S STEEL FOUNDRY GO. Lro.

vwacers o MIANGANESE STEEL

Under the Hadfield System and Patents.

Tool Steel Rollers, .
Mining Pulleys, .
Drill m Trolley . .
teel ‘
i‘“ Wheels, .
1) —
TR Pedestals
Shovels, . . . d___
Picks, . . . ageq,gx €8y .t
Wedoes. Buffer Hoops, . ...
Wedges, MANGANESE STEEL ROLLS — ps, -
Steel uaoe By Mining Requisites,
- HADFIELD'S STEEL FOUNDRY Gﬂ s £
Forgings, SHEFFIELD: ENGLAND, Steel Castings of..
Etc., Etc. FOR CRUSHING GRANITE Every ‘Description.

ANTHRAZITE COAL, Evc.

| - SOLE MAKERS OF ' | HECLA WORKS

Hudﬂeld s Patent

“HELK CHONE STEL SIS DIES ' «—\Sheffleld England.
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