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The Compressor
and what was

said of it after
it had been put
to work and a

thorough test.
T

‘ | READ THE HOTICE AND AGACKMENT 4T THE TOP. |

ALL RKINDS OF

RUBBER GOODS for MINING PURPOSES

MANUPACTURED BY

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

orfice 618 63 FRONT ST WEST TORONTO FACTORIE_S AT PARKDALE.
Steam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clothing & Bools

INCERSQL| ROGK DRILL COMPANY
~iewe ROCK DRILLS

STRAIGHT LINE, DUPLEX AND COMPOUND

AR COMPRESSORS

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

2090 St. James St MONTREAL.




AUTO-POSITIVE -

i This Term is Descriptive of the New

powsat P INJECTOF

VY VYV VY vV VY YV VY VVYYYYVY™

Especially Designed for High Pressures and Hot Water Supply.

AccompLiSHES MARVELLOUS RESULTS with UTMOST SIMPLIGITY OF GONSTRUCTION & UPERATIUN;

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 Ordinary Use 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 Machinery

Gold Mining Machinery with Latest Improvements.

(UxpER LIcENskE FrOM THE E. P. ArLnis CoMPaNy, MILWAUKEE.)

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

g

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 RO“Q(‘ Sl&l for Mining PIII‘I)OSQS e

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel | A FULL STOCK OF MILD FLAT, RIVET-
Screen Bars, Forged Steel Stamper Shoes and Dies, Blved | ROUND and ANGLE STEELS ALWAYS ON
Machinery Steel 4" to 3/ " Diameter, Steel Tub Axles Cutto | HAND,##SPECIAL ATTENTION PAD TO
ceogth, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick MINERS’ REQUIREMENT'S, b 6 ot o 56 ok o S8 ok o

Steel, Draw Bar Steel, Forgmgs of all kinds, Bright Compressed
Shafting 5%’ to 5" true to .2, part of One Inch. bt pst St bt 2242 CORRESPONDENCE SOLICITED Sk,

Works and Office: NEW GLASGOW, N.S.

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

ALWAYS CARRIED IN STOCK.

' ) _THOMAB F-‘IVF?TH &SUNSDRILLVSTEEL R s s nnsszs -

SHU[S AND I]IES ’ : SHELLS, CRUSHER PLATES,
JAMES HUTTON & CO

Agents for Canada. _MONTRE ALT o
Adamantine Shoes and Dies and Chrome Cast Steel,

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

These castings are extensively used in all the Mining States and Territories of North and South America. (‘uaranteed to prove

better and cheaper than any others. Orders solicited subject to above conditions. When ordermg send sketch with exact dimensions.
e. Send for Illustrated Catalogue to

H CHROME STEEL. WORKS, a8
e K‘NT:::':PO%Pi:AOTRI:ITS BROOKLYN N Y U S A

.
!

H. H. FUI_LER & CO
4145 UPPER WATER ST, /= HALIFAX, N S.

. WHOLESALE AND RETAIL DEALERS IN.....

Builders’, Blacksmiths’ and General Hai'dware.

Mining and Mine Supplies a Specialty.

SOLE AGENTS IN

wn sconu e B0StON Belting Co’s Rubber Goods, and Reeves’ Wood Split Pulleys.

Correspondence Solicited. P. 0. BOX 178. Shipments Promptly and Carefully Attended to.
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650 IMPERIAL CYLINDER OIL

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

MANUFACTURERS i

..IMPERIAL OIL CO. Ltd.

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

Electric Blasting

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

“ 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 5 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 lbs. Adapted for prospecting, stump blasting, well sinking, etc. Standard
Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by J.A.MES MACBETH & ) OO.,

SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITY.

FRIED KRUPP,|. '
RURO

GRUSONWERK,

MAGDEBURG-BUCKAU, (GERMANY.)

ENGINEERING WORKS, IRON AND STEEL FOUNDRY.

MINING and MILLING MACHINERY.

Gruson Rock and Ore Crushers of
specially strong construction.

ROLLER MILLS, STAMP BATTERIES,

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

MORE THAN 1,100 AT WORK,

3 Amalgamating Apparatus, Hydraulic
Classifiers, Jig Machines, Round
Buddles, Improved Rotary Tables,
Improved Percussion Tables, Sweep-
ing Taoies; Amalgam Cleaners.
Amalgam-Distilling and Gold Smelt-
ing Furnaces, etc.

| oy~ LATEST ||
QR COMPLETE CONCENTRATION PLANTS. . .. Winoine Encines  ElELALELILE
CYANIDE PLANT. ’

s serssecomemron || PECIALAIXIUrE.ShoCS BDieS
s W mvmt w comeany, | | Withthe3esTRECIRD < WIRLD

CANADA: 38 St. Francols Xavier St., . car. ‘

MONTREAL. | | Wearipg quality unsurpagsed
b st inor, TR FROSSER &,50% 3o guis st v Yook OTFARY §Aaw MILLS.
Al vhited 'i':fg&'neaiggeco&.my, Ltd., B Or Bos 50, Jonanmesburg, 5. A mih

JounDRY &
MACHNEC®
[ pgine ;{s

[3oilerMakers'
ING

and. Founders
37> FT&#

A 0
MACHINERY | S

WITH

-

.-

M[C A BO'"‘ N ) Tested by Mechanical Experts of the Canadian Pacific Ry. Co., Grand Trunk
o A L\ * Ry. Co., Michigan Central Ry. Co. Boiler Inspection and Insurance Co.,

and proved to be the BEST OF ALL NON-CONDUCTORS.

All Stoam Users should see the New Mica Boiler and Pipe Covering. Ittis Flexible, Durable and a Non-Conductor of Heat,
e estimoniate, &en from oo THE MICA BOILER COVERING COMPANY, Limited, 3 JORDAN STREET, TORONTO, ONT.
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ne ROYAL... ~%2
ELECTRIC CO.

-~ MONTREAL

iii

MANUFACTURERS OF...

FLEGTRICAL MACHINERY m APPARATUS

ane : anz
Tramways § Compressors
Hoists Fans
- Locomotives Stamps
Pumps Drills
aN aN

..FOR ...

MINING AND TRANSMISSION OF POWER. |
o® S, K.C. TWO PHASE SYSTEM

Rendrs distant Watr 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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DIAMOND DRILLS o PROSPECTING MINERAL LANDS

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 MACH]NERY CO“PANY,

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

CONTALCTORS FOR PROSPECTING MINERAL LANDS WITH THE DiaMoND DRILL. CHICAGO, ILL.

BDebs. 8 o Doy "ASBESTIC”
Y THE DESSAU COMPANY §

s

THE KING OF WALL PLASTERS,

FIREPROOF being purely Asbestos which is incombustible,
NON-CONDUCTOR OF HEAT.
NO CRUMBLING OR CRACKING.
|"TR|"$|GALLY CHEAPER than any other Plaster.

A Few of the Principal Buildings Plastered with Asbestic:

THE McDOllLD BUILDIIO Victoria Square, Montreal.
THE C. Montreal.
THE ROVII. VIGTORII OOL‘.EGE Montreal.
THE PROTESTANT INSANE ASVL(OM Vordun near Montreal
THE GRAND HOTEL, St. H aclntho
THE IIEW CUSTOMS-APPRAISERS’ TORES New Vork
ow building, which will consume 5,000 tons, -
THE PARLIAIElﬁ' BUILDINGS, Ottawa, portlon of which

‘ Lorsch Building, 37 & 39 MAIDEN LANE, N. Y. .5
IMPORTERS OF

q CARON (Black Diamonds) FOR DIAMOND DRILLS
q And All Mechanical Purposes. Willl§ b

q : L THE AMERICAN ASBESTIC CO.,
’ BRAZILIAN AND AFRICAN BORTZ. b W Faramphilet and 100 WILLIAM STREET, NEW YORK.

49~ BEST QUALITY AT LOWEST PRICES. Sole Proprietors of ““ASBESTIC ' for United States and Canada.

BULLOCK DIAMOND DRILLS'

Q’Extract cores showing the nature of all formations pene-

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

.... FIFTEEN STYLES AND SIZES....
Adapted to All Requirements.

R Ll LT
Manufactured Exclusively by

xr2on M. C. BULLOCK MEG, CO o= s on

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

M77 W. LAKE STREET, CHICAGO, U.S. A.

Ottawa Powder Company, Lid. G s

L R R R T T

MANUFACTURERS OF NYNAMITE AND TR[OLINE,

Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blastin .
Supplies, All Ord:ars Promptly Attended to Under Guarantee ogf $ CENTRAL OFFICE:

Excellence. CENTRAL CHAMBERS, OTTAWA, ONT.
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MINING AND MILL MAGHINBRY

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

ALEX. FLEGK, = Vulcan Iron Works, - O©OTTAWA.
HAMILTON POWDER COMPANY.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.

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

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

4 WIRE CLOTH ao

moses. MINING PURPOSES.

George B. Meadows, =® <N& STREET, WEST,
) ——— BY ° .

TORONTO, ONTARIO.
v

Iron and Steel btruuurcs for u)llwuc*

Metal Mines and *mcltm«r \\nrl\s

Steel Bridges for Railwavs and ngh\\‘t)-s_ Steel Piers and Trestles. Steel Water
Towers and Tanks.,  Steel Roofs, Girders, Beams, Columns, for Buildings.

ROLLED STEEL BEAMS. JOISTS, GIRDERS. CHANNELS. ANGLES,TEES.  BARS AND PLATES

ALWAYS ON HAND, IN LENGTHS 1O THIRTY-FIVE FEET
Fables. xiving Sizes and Strength of Rolled Beams, on application Post Office Address, MONTREAL.

Dominion Bridge Co., Ltd., M o

OrFice, 8 PINE ST.—SAN FRANCISCO, CAL.—/WORKs, 332 BAY 8T.

CALIFORNIA WIRE WORKS,

SIMPLICITY, R the economical transportation of

material over rugged Countries. Ore,
DURABILITY  out® Sand, Fuel, Sugar Cane, Etc., Etc.
Satisfaction and Economy Guaranteed 200 Lines in’ Operauon
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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THB ESTABLISHED 1860. ! N
eLe RAD@ [ 2 Standard Sitver-Lead Water Jacket 2
acee 3 Smelting Furnace, 2
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CONTRACTING ENGINEERS FOR L
ano MANUFACTURERS OF A ':1»
~— SMELTING FURNACES :
. | Equipped withtArch-Bar System of | [
For the reduction of Gold, Silver, Lead, Copper and Pyritic Ores. : r:l'l‘:";;:";::::' igid and strong :
We also Manufacture all kinds of Machinery for SereTreTres ~-.;7-».— IR

CONGENTRATION AND AMALGAMATION, MILLING AND CYANIDE, CHLORINATION, ETC., OF LATEST IMPROVED DESI6NS.

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

wimcs o 1 € 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 l.oading and
Unloading Terminals and Intermediate Stations as being 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 @o.

MANUFACTURERS OF

~ ROEBLING,

m— OF ALL KINDS.

Mining Ropes a Specialty.
.AI.SU, IRON, STEEL AND COPPER WIRE OF EVERY DESCRIPTION. |
117 and i LIBERTY STREET, NEW YORK.* L sueey,

MANAGER.
Office nd Works: TRENTON, N. J. Office and Wareroome: 173 LAKE ST., CHICAGO. a5 FREMONT 87., SAN FRANCISCO.

MACHINERY DEPOT.

A. R. WILLIAMS & GO.

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

345-34'7 St. JAMES STREET, MONTREAL, QUE.
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F. B. POLSON J. B. MILLER

POLSON IRON WORKS

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

Hoisting Engines
Steel Boilers . .
Mine IPumps

| Rock andl

Ore Breakers!. .
N

STEHAM YACHTS AND LAUNCHES

The Brown Automatié Engine

GET OUR PRICES BEFORE ORDERING .

ESPLANADE FOOT OF SHERBOURNE_ST. TORONTO |

Joshua Hendy Machme Works
wom: tons, e s & s 5. SAN FRANCISCO, CAL., U. S. A,

MANUFACTURERS OF AND DEALERS IN_ s

ydraufic Yining <"

COMPRISING

Air Compressors and Drills, Hydraullc Derricks, Ore Buckets,
“Cornish” Pumps, Hydraulic Giants, Ore Cars,

Gold Mils and Appliances, Hydraulic Gravel Elevators, Ore Concentrators,
Hoisting Engines, Hydraulic Hoists, Ore Crushers,
Horse-Power Whims, | Hydraulic Mining Plants, Oro Feeders.

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

Plans and Specifications and Estimates of Cost Furnished and Contracts made for supplying and erecting Mining and
Milling Plants for all conditions of use.
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FRASER & CHALMERS |UNION GAS OR OIL ENGINE ot Chantes.

CHICAGO, ILL., U.S.A.

MANUFACTURERS OF —w

MINING MACHINERY
STAMP MILLS
SMELTERS, ENGINES -
BOILERS

RIEDLER
AIR COMPRESSORS
and PUMPS

OTTO TRAMWAYS

i
& Speclalty NO FIRE. NO STEAM. NO BOILER. NO DANGER.

Ten years® experience. About two thousand Engines in use.

PERFORATED METALS

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

Particularly adapted to Mining and Ship and Wharf use.

Write for Prices and Particulars on Any Class of Mining Plant. Built in sizes, 6 to 50 horse power.

Also builders of Marine and Stationery Gas and Naptha Engmes
. Eﬂyxé‘,mg III:-IE GANADIAN i Send f;Catalogue and state horse power required.
ADVERTISE ] MINING REVIEW UNION GAS EN GINE CO.
g‘mm) The Oidest and Only Offcial Mining Paper in Canada, 318 Howard St. SAN FRANCISCO, CAL.

STEAM TUBE CLEANER

FIVE MINUTES TO THOROUGHLY CLEAN YOUR BOILER TUBES WITH THE

'HAMILTON BRASS MFG. CO'S STEAM TUBE CLEANER

Hamilton Brass Manufacturing Co.

HAMILTON, ONT.
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SCHOOL or MINING,

KINGSTON, ONTARIO.

1—Three Years’ Course for a Diploma in

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

2—Four Years’ Course for a Degree in

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

3—Post-Graduate Course for the Degree of

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

4—Prospector’s Course.

The School offers to Mine Foremen, Assayers, Prospectors and
Mining Men generally, Special Courses of Instruction beginning
January 4th, 1898, and continuing eight weeks.

s—Extramural Classes for Prospectors and Mining Men.

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

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

+ FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,
SCHOOL OF MINING, KINGSTON, ONTARIO.



PROVINCE OF NOVA SCOTIA.
Liases for Mines of Gold, Silve, Coal, Lron, Copper, Lead, Tin

—AND——

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1802, 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
not exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

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

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

Applications for Licenses or Leases are receivable at the office. of the Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to 1. Licenses are issued in the order of applicatios
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 giyes him one week
and twenty-four hours for every 1§ miles from Halifax in whish to make application at
the Department for his ground

MINES OTHER THAN

Licenses to search for eighteen months are issued, at & 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
oost for the first year is fifty dollars, and an annual rental of thirty dollars secures
each lease from liability to forfeiture for non-working.

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

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

GOLD AND SILVER.

The unusually generous conditions ander which_ th'e Government of Nova Scotia
grants its minerals have introduced many outside capitalists, who have always stated

" that the Mining laws of the Province were the best they had had experience of.

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

The Goid district of the Province extends along its entire Atlantic coast, and
varies in width from 10 to 40 miles, and embraces an area of over three thousand
miles, and is traversed by good roads and accessible at all points by water.  Coal is
known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and a:
numerous points in the Island of Cape Breton.  The ores of Iron, Copper, etc., aze
netstunmuoupdnh,mdmbdngnpidlymedbynheumdinvutqm

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.

‘ ‘o 0o 0000
S. CUNARD & CO., Halifax, N. S.

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

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

Liverpool, Glasgow, French and Austrian Underwriters.

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH.

SPRINGHILL COAL.

THE CUMBERLAND RAILWAY & COAL COMPANY

Are prepared to deliver this well known Steam
Coal at all points on the lines of G.T'.R.,
C. P. R. and I. C. Railways.

Hewo Ofrice: (07 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUMMOND COAL.
THE INTERCOLONIAL COAL MINING C0. 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, International, -
" Dominion, Bridgeport, |
Gowrie, Caledonia,

and Reserve Collieries,

OFFERS FOR SALE :

STEAM, GAS and DOMESTIC

o ehEsT (A S[ouncimes

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

[ 7 S P

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.

G ™™

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.

- -

[ W7 o W7 o 7

HARVEY & OUTERBRIDGE, Produce Exchange Building, New

York, Sole Agents for New York and for Export.
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ESTABLISHED 1864. THE BEST EQUIPPED SHOP IN CANADA.

HOISTING and HAULAGE ENGINES

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

MINING MACHINERY

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

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

STOVES OF ALL KINDS.

Ship Builders, Marine Engines and Boilers.

p& 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, Laine & €0.

LEVIS, QUEBEC.

263 $t. JosephStreet, Quebec.—BRANCH OFFICES—IAS St. James Street, Montreal,

, J. Bertram & Sons,
FIRE AND BURGLAR-PROOF CANADA TOOL WORKS,

SARES! |l wonession

| ©000 WORKING MACHINERY
OF ALL KINDS AND SIZES. §|xcrs SHOP, MACHINE 'SHOP, SHIP YAKDS,

BOILER SHOPS, ENGINE WORKS,
QPR AGCRAGCTR
CAR SHOPS, FORGE WORKS.
We make Safes with CHROME STEEL LIN- OUR EQUIPMENT AND WORKS ARE THE LARCEST IN CANADA.
ING, a style most useful for Gold or Silver Mining OUR LINE OF

Companies. We have these both New and Second

e MACHINE TooLSs

QACCAGCRAA WILL SUPPLY A SHOP COMPLETE.

J. & J. TAYLOR, §|~omss.. 321 st. JAMES STREET.

.. STORE:
TORONTO SAFE WORKS,
TORONTO, ONTARIO.

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

Full Information obtained at the Above Addresses. Werite for Prices.
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CANADIAN®GENERAL ELECTRIC COMPANY, Lt

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

BRANCH OFFICES AND WAREROOMS

1802 Notre Dame St. - - - MONTREAL 2 MainStreet - - - = = = WINNIPEG
138 Hollis Street - - - =  HALIFAX GranvilloStreet - - =- - = VANCOUVER
NELSON, B.C.

FACTORIES: PETERBOROUGH, ONT.

* C. G. E. ALTERNATING GENERATOR, REVOLVING FIELD TYPE.

. THE WEST KOOTENAY POWER AND LIGHT CO. Limited

have just commenced work on the most important

power transmission plant so far undertaken in
Canada outside of the immediate neighborhood of
the city of Montreal. The distance of transmission
is thirty,miles, the line potential 20,000 volts, and
the amount of power to be developed 8,000 horse
power. For this important work the three-phase
system of the Canadian General Electric Company

. ' has been selected and a contract awarded for the
initial installation of 2,000 horse powef. The gener-
ators will be of the revolving ficld type, and of 1,000
horse power capacity eacl;. In type they will be
generally similar to the twelve 1,000 horse power
units now being installed for the Lachine Rapids
Hydraulic and Land Co.
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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.

62 ADELAIDE ST., EAST, TORONTO.

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

Has for Sale

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

DIVIDEND PAYING

Mmmg Stocks and

Other Inuestments

ALL REPRESENTATIONS GUARANTEED.

J. M. HARRIS, SANDON.

SADLER & HAWORTH

MANUFACTURERS OF

OAK TANNED
LEATHER BELTING...

MONTREAL and
TORONTO.

VANDUZEN 7=, PUMF

WE BEST 1N THE WORLD,
Pumps Any Kind of Liquid.
Always h Order, never Ologs nor
freeses, B Pam)

Guaranteed.
mulngooo.nof or Hour.
gito ﬂ&mb"n«mi
GARTH &
§00te 543 ey Bt. uomut.

KING BROS.
Miners of Crude Asbestos

ALL GRADES.

Head Office: BELL'S LANE, Quebec.

MINES AT THETFORD STATION,
QUEBEC CENTKAL 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
CanNADIAN PaciFic RaiLway ComPany.
Formerly Demonstrator in Chemistry, Faculty of Applied
Science, McGill University.

ASSAYER AND MINERALOQIST

ASSAYS-ORES

Minerals, Bullion, etc., Analyses of Lubricants, Paints,
Lements. Fuels, [ron, Steel, etc. Largest and
best equipped Private Testing Labora-
tories in Canada.

MINERAL PROPERTIES EXAMINED.

ANALYSES of all materials made with greatest accuracy. In-
struction in Assaying, etc., to Prospectors and others., Aluminium
Assay Balance, senslblhty 1-24,000 grain,

Special Rates to M ning Companies
SAMPLES BY MAIL—Icen.)er4ozs.; imit24o0z .
OFFICE AND 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. J.
Opp. New Brighton, Staten Island.

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

SELL
INGOT AND CAKE COPPER.

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

Office, 37 to 39 Wall Street, New York.

PATE NTs PROCURED

MINING INVENTIONS
v RIDOUT & MAYBEE, ™3 BAY, STREET, TORONTO.

‘Telephone 2582.
Forcign Members of Chartered Institute of Patent Agents,
England.
SenA for Free Pamphlet on Patente Etc.

‘Now Ready!
1 PRICE $4.00 *
1 SEVENTH EDITION

CANADIAN MINING IRON
AND STEEL COMPANIES’
MANUAL ror 1897,

240 ILLUSTRATIONS

ORDER NOW! ‘
CANADIAN MINING REVIEW, OTTawa, i

LEDOUX & COMPANY

9 CLIFF STREET, NEW YORK.

ENCINEERS, METALLURBISTS and ASSMYERS.

Public Ore Sampling and Storage Works.

All the principal b{xyers of furnace materials in the
world purchase and pay cash against our certificates of
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.

F. H. MASON,

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

Cunsating Metallurgist, Analtical Chemist and Assayer

Refractory Gold Ores, Concentrates and Tailings a
Specialty.

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

Chlorination Plants Designed.

Assays and

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

J.H.CHEWETT,B.A Sc.

(Honor Graduate in- Applied Science, Toronto University)

Assoc. Mem. Can. foe, C.E.

Mining Englneer

Reportl.

Consultation. Development,

87 YORK ST., ROSSIN BLOCK, TORONTO.

BALBACH
Smelting and Refining
COMPANY

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

President
Vice-President

NEWARK, NEW JERSEY.

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

Bullion and Argentiferous Copper Mutte
received on Consignment or Purchase.

Smelting and Rening Works:
Electrolytiec Copper Works:

- NEWARK, N.J.

Buena Fe Sampling Works:

Agency, SABINAS COAHULLA.
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JohnE.Hardman,S.B.

CONSULTING
MINING ENGINEER,

Dontreal, @Que.

Room 2,
Windsor Hotel.

20 Years' Experience in the Mining and Redue-
tion of Gold, S8ilver, Lead and Copper.

13 Years as a Specialist 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. WAKNER, Jr.
Hydraulic and Min. kng.

HOBSON & WARNER

Mining Engineers.
Twenty Years Pructical 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 Speciaity,

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.

QUEBEC.

Undertakes the Prospecting of
Mines and Mineral Lands . . .

Glenalmond, Buckingham,

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

J. T. DONALD,

Assayer and Mining Geologist,
156 Bt. James Street, MONTREAL.

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

WM. HAMILTON MERRITT, F.G.5.

. Associate Roya]-School of Mines, &c._
Mining Engineer and Metallurgist
Will report on Mines and Mineral Properties.
ADDRESS:

15 TORONTO ST., TORONTO, ONT.
EvbWARD 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—Fneineering and Mining Journal, New York;
The ¢anadian Mining Review, Ottawa, and the Mining Journal,
London, Enxland.

CONSULTING ENGINEER.

OFFICE: LA SEINE RIVER, ONT.

Cable Address: ** ROLAND,” A1 Code.

M. FRANK CONNOR, B.A.Sc.

Grad. Faculty of Applied Science. McGill University.

Analytical Chemist, Assayer, Etc.

Accurate Analyses of Ores of Gold, Silver, Copper,
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 Consulting Chemist and Metallurgist

FROM ROYAL SCHO0L>0F MINES, LONDON.

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

R. P. FRASER
MINING BROKER

Deater 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 as58.

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.

*

H. A. GUESS, M.A.

GUESS BROS.

Analyiical Chemists & Assayers

G. A. GUESS, M. A,

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

McGiLL]
Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and Analyses.

SLOCAN CITY, B. C.

Von Schulz & Low,

ASSAYERS, CHEMISUS AND
BULLION DEALERS,

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

Prices for Specimen Assays—Gold, Silver, Lead, or Copper,
$1 0o ehch; any two, $1 50: any three, Sa.so. + omplete price
list and sample bags for mailing furnished on application.

E. E. BURLINGAME'’S

ASSAY OFFIGE “* CRsorAToRY

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

Gold & Silver Bullion efned, Molged and Ae-
Address, 1736 & 1738 Lawrence St., Deaver, Golo.

"MICHIGAN MINING SCHOOL.

A State School of Mining ¥ ngineering, located in the heart of
the Lake Superior mining region, giving practical instruction in
Drawing, Blue-printing, echanics, Mechanism, Properties of
Materials, Graphical Statics, Mechanical and Electrical Kngineer-
ing, Shop-practice, Analytical and Technical Chemistry, Assaying,
Oite Dressing, Metallurgy, Plane, Railroad and Mine Survezing,
Hydraulics, Mining, Mineralogy, Petrography, ' -eneral, ¥ conomic,
bnd Field (eology, etc. Has Summer Schools in Surveying, Shop-
practic, and FieﬁGeolo . Laboratories, Shops and Stamp Mill
well equipped. TuitiongtyreeA For Catalogues apply to the

DIRECTOR, HOUGHTON, MICH.
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Canadian Rubber Company

o MONTREAL,
TORONTO,
ave WINNIPEG.

CAPITAL, - - - -

QAR

$2,000,000.

Manufactures the Best Quality of Rubber Goods for Mining Purposes,
including

RUBBER BELTING, s« RUBBER HOSE,

INCLUDING
“ROCK DRILL” SHOE, RUBBER CLOTHING,
RUBBER BOOTS, Etc., Etc.

Corner Front and Yonge Sts., Toronto.

J. H. WALKER, Manager.

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.

Wr1. HATIILTON MFG. CO.,

Agents, Victoria, B. C.

-— g BLACK

STBBL¢

DIAMOND”
...FOR...

STEEL

MINING DRILLS AND ALL OTHER PURPOSES.

If Your Dealer Does not carry it, Write

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

MONTREAL.

-

pKﬂ ULIC

MACH l C@/

- STOCK SIZES ALWAYS ON HAND.
Drawings and Hstimates Promptly Furnished.

THE NORTHEY CO. Ltd.,

Toronto, Onf.
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Alluvial Gold in Nova Scotia.

« Distance lends enchantment to the view,” is a proverb, the
truth of which is abundantly illustrated in these days of the Westralian
and African gold mining malady, under which the British mining in-
vestor has latterly been suffering, and the simultancous total neglect,

¥ notwithstanding all that has been said and written about it during
B the past thirty years, of the, in many respects, more promising fields,
still waiting at our own doers for that active, intelligent and energetic

action indispensable to the success of all mining enterprise. In the
past therc may have been, and probably was, some excuse for the

apathy and neglect with which gold mining prospects and possibilities

in Nova Scotia have been treated. Now, however, these no longer

f cxist, and while advantage is being taken of the greatly improved

mechanical inventions and appliances in connection with quartz mining,

8 and the treatment of gold-bearing quartz, the matter of alluvial mining

is just where it was in 1870. No one since then has taken it up, nor
are there any facts or observations since the recorded respecting it.

Under these circumstances it may be in the interests of the in-
dustry to call attention to, and reproduce some of the opinions and
facts then made known and expressed, but which have apparently

B8 been entirely lost sight of or forgotten.

In 1867 Professor Phillips wrote: “ The attention of the Nova
Scotia gold miner has, contrarv to the usual practice, been almost
entirely directed to the evploraaon of veins of gold quartz, and alluvial
digging has consequently been aimost entirely neglected. There is,
however, reason to believe that a careful examination of the alluvial
deposits would lead to the discovery of gold.” There appears no
reason for believing that gold mining will not become one of the pro-
fiable and lasting industries of Nova Scotia. The beach diggings
near Lunenberg—which are of course alluvial—were at one time most
productive. In 1870 Seclwyn, then recently from Victoria, Australia,
wrote : “Surface leads have been found, and have been followed for
limited distances into gradually deepening ground, with highly prom-
ising indications, when the influx of water being too great to be over-
come by manual labor with bucket and windlass, the ground was at
once abandoned.”” Under such circumstances it is not surprising that
1o alluvial leads have been developed in Nova Scotia.

At Tangier, at Oldham, at Sherbrooke, at Waverley, and at Ren-
frew, we have observed places that present all the conditions required
for the occurrence of rich alluvial diggings; but so far as could be
learned no attempts had been made to test them, although they are
in close proximity to quartz veins which have afforded large returns,

- B B - - - —— - -~ s

and the abrasion of which in past times must have contributed to the
detritus in the adjacent depressions. .

The quantity of water which would be encountered in ali the
deep and low lying drift deposits in Nova Scotia Goubtless constitutes
a serious hindrance to their Leing esplored, inasmuch as it almost
precludes the success of individual effort, to which in Australia the
original discovery of nearly all the principal alluvial gold fields is due.
They however offer, we consider, a legitimate and exceedingly promising
field for combined capital and labor skillfully applied. And it is ce-
tainly remarkable that so little attention has hitherto been bestowed
upon them.

The late Mr. Michel insisted strongly on the importance of
searching for alluvial gold beneath the glacial drift or boulder clay,
where, as Dr. Hunt remarked, the gold alluvions ¢ may reasonably be
expected to be of great richness.”

Wherever valleys or flats filled with detritus are found crossing
the strike of the veins, as is the case at Waverley, at Oldham, and
doubtless at many other places, exploratious should be made im-
mediately below such lines of intersection, as being most likely to
afford satisfactory results. In the few cases where alluvial gold has
been detected the disccvery has been accidental. The search has
never been conducted on any defined system or principle, and was
therefore not likely to effect more than it has done, viz., prove the
presence of particles of gold in almost all the superficial sands and
detritus that has been examined, and occasionally to such an extentas
to be capable of being profitably extracted.

During a recent visit to the Waverley mine in Nova Scotia, where
a considerable bank of side hill detritus overlies the Barrel quartz lead,
we were informed by the manager that it all contained gold, but not
enough to pay unless worked on a large scale.  Close alongside this
are extensive flats and depressions, the depth and character of which
have never even yet been ascertained. From Yarmouth and Lunen-
berg in the south-west, to Halifax and Guysboro counties on the north-
east, there are many similar depressions traversed by, or in close prox-
imity to, the richest of quartz veins, the detritus from which, in the
past, must have contributed largely to the infilling of these, and in the
deepest parts of which the heaviest gold must be looked for.

Many of these depressions are now occupied by lakes, but the
nature, depth and thickness of the deposits which underlie the water
might perhaps be determined at small cost by a series of boreholes on
the ice in winter.

Besides the free gold reasonably to be expected in the old detrital
deposis, there must also be a large quantity of arsenical and other
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sulphides, which if collected and properly treated would add aslargely
to the total yield of gold as these minerals are now shown to be capable
of doing in the case of the quartz leads and belts,

During the past twenty-five years of gold mining in Nova Scotia
nothing new has arisen, und the remar's and opinions expressed in
1870 respecting alluvial mining and its prospects in Nova Scotia can
be repeated in 1897 without alteration for the due consideration of
the British capitalists, who are now paying attention to, and spending
many thousands of dollars on, the far less accessible, and certainly not
more promising, prospects in British Columbia.

In conclusion, we would strongly urge the owners of mineral pro-
perties in Nova Scotia to carefully consider and act upon the advice
given in our leading article of last month.

The Stamp Milling of Gold Ores.

At the moment when gold mining is attracting so much attention
in Canada, Mr. T\ A. Rickard’s excellent volume on the subject of
gold milling should meet with a ready sale among readers of the
Review. The work is a concise and handily arranged record of mill-
ing practice by one who has had a large experience in the United
States and other countries, and affords valuable details regarding
devices employed to overcome the difficulties which daily confront
the millman in the handling of refractory gold ores. ‘T'he comparisons
instituted between the methods of widely separated regions give an
insight into the fundamental principles of ore reduction and render
the book invaluable to the student, the mine manager and the metal-
lurgist. Even those who are not actually engaged in stamp milling
will find the book very interesting because it is written in a simple and
clear style, avoiding the unnecessary use of technical terms unfamiliar
to lavmen. ‘The chapters dealing with the erection and management
of mills are full of suggestions very helpful to capitalists, investors and
others who derive profit by the economical extraction of gold from its
ores. The following excerpt from Mr. Rickard’s chapter on the ¢ Future
of the Stamp Mill’ will give our readers an idea of the quality of the
work :—

“The stamp mill has suffered much in repute from the frequent
failure to adapt the design of the mill to the capacity of the mine or
the character ot the ore. Some men order a reduction plant like
others order a dinner.  'They go to the representative of a well-known
machinery firm and tell him about the mine and the nature of the ore,
and then leave the choice of the arrangement of the mill to him just
as a man might enter a first-class restaurant and tell the head waiter
to serve a good dinner, leaving the menu to his judgment. Mine-
owners often hate to expend a thousand dollars in advice or experi-
ment previous to the erection of an ore-reduction establishment, but
really enjoy ordering a hundred-thousand dollar mill, which may no
sooner be completed and at work before they find that the process is
unsuitable or the ore supply inadequate. Hence the frequent monu-
ments to folly which dot our western hillsides.  Afzne illac lacrimae
when shareholders inveigh against processes which prove a delusion and
mills that fail to yield dividends. The causes underlying the mis.
carriage of milling plants are not obscure. If they are hidden from
the unwise and imprudent, they are daily revealed to mere babes in
metallurgical experience.

Only recently a typical instance came across my way. A mine-
owner, who is ordinarily a real estate broker, went to the manager of
a machinery manufacturing concern, and, exhibiting a piece of ore,
told him that he wanted a mill to treat material of which thatis a
sample. ‘The ore carried a large percentage of pyrites, but the gold
agsociated with it, so said the real estate broker, was entirely amal-

gamable. The machinery man advised him to put up a long-drop,
slow speed stamp mill, supplemented by concentrating tables. It was
so ordered. ‘The mill was shipped in due time, and was erected in
the wilds of Idaho. From the very start everything went wrong,
The mill did bad work, and the mine-owner anathematized the ma-
chinery fellow; the latter excommunicated the former. Not long
afterward I happened to be on the ground and found the facts to be
simple, When the mill was ready to start it was fed not with the
hard pyritic quartz such as the original sample shown, but with very
soft surface gossan. The feeding was low. The stamps with their
long slow drop came crashing through the thin cover of soft matenal,
Cams began to break, shoes went into splinters and screens were
destroyed in a day. The mill was overhauled, the drop was short
ened, and the cams replaced by others, The arrangement of the wii
was gradually so modified that it became a hybrid between a short.
drop. quick-speed form of battery and its original design. Better
results were obtained  Then a new superintendent came upon the
scene. Work at the mine was transferred from the surface open cuts
to deeper levels. Hard pyrite ore was sent to the mill. The crush.
ing capacity of the stamps was diminished, and the amalgamaung
tables, their slope remaining unchanged, were unable to clear them.
selves. Extraction declined out of sight. The machinery firm was
again pillorled. About this time the undertaking got into financial
trouble and the plant was hired by a neighboring company, which
was able to treat its (similar) surface ores in this mill with marked
success. It all sounds foolish enough, but pity 'tis ’tis true, and not
once only, but many times.

The machigery man, however, often deserves censure also. There
are establishments which have what they call a “standard” type of
mill which they highly recommend for the reduction of ore running
through a whole gamut of differing co>mposition. Like the iron bed
Procrustes, to which the wayfarer had to suit his length at 1he risk of
summary abbreviation or painful elongation, so the manufacturer
expects the ore to adapt itself to his mill or choose between being
labelled unprofitable or refactory. These are difficulties which could
be readily overcome. The failure of a plant hurts the reputation of
the firm that supplied it in no less than it decreases the value of the
mine. It would be a profitable thing for both parties in the transac-
tion if, it being agreed that the order will be placed, they could agree
upon an investigation of the ore by a competent authority with a view
to determining the best treatment, the expense of such investigation to
be divided between them.

More than once, in the cowse of the investigations upon which
these studies of milling have been based, there has come the question,
Is the stamp mill likely to survive amid the inventions daily heralded
from the Patent Office? Will it continue to compete successfully
with the multitudinous pulverizers and amalgamators, together with
the unending array of new processes which the restless brain of man
brings forth from day to day? To the writer, looking over the field
of metallurgical competition and cognizant of the fearful slughter
that befalls the army of ill.conceived and half-completed machines
which their investors fondly imagine competent to revolutionize ore
reduction, there comes a strong belief that the stamp nill is destined
to survive amid much competition and to enjoy a career of further
long-continued usefulness. Often enough some other process or some
different pulverizing mechanism is claimed to do better work than the
stamp mill. Occasionally this is true for particular ores under pur
ticular conditions, but just as frequently it is due to the fact thatin
making the test the stamp mill has been of unsuitable design or bas
been unintelligently handled, so that the comparison has been unfauly
made. There is, believe me, just as much difference between z model
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stamp mill properly directed and an imperfect one badly managed as
there is between the latter and some one or other of the newer pro-
«esses of ore reduction. I have known a leaching process put in rivalry
with an imperfectly equipped or improperly managed stamp mill, and
the former has given a percentage of extraction greater than the latter,
but in the sequel it has become evident that the stamp mill, when it
has been subsequently provided with the needed appliances and
superintended by the necessary man, has surpassed the leaching
process as much as the last previously surpassed the stamp mill.

One feature of the stamp mill stands out clearly when instituting
a comparison between it and other pulverizers, namely, it is a crushing
and an amalgamating, a reducing and an extracting machine com-
bined. This distinctive feature has enabled it to hold its own against
other newer inventions for pulverizing ore and to meet the fierce com-
petition of so many more complete and more complicated amalgamat-
ing machines. In the two extreme types of the stamp mill, so often
referred to, we have seen on the one hand* how an increased degree
of amalgamation has been assured at a sacrifice to rapidity of pulveri-
zation, and, on the other handi, how fast crushing has been aimed at
and battery amalgamation made subservient to the desire for the
expedutious treatment of large quantities of low.grade mill.stuff. In
the one case the mortar has been enabled to do work otherwise beyond
its scope ; in the other, ore has been handled with commercial success
which otherwise could not be profitably reduced. It is interesting to
note, however, that even in California and South Dakota, where the
stamp mill is so designed as to be essentially a rapid pulverizer, the
amount of gold arrested inside the mortar forms about one half of the
total extraction.

This feature of the stamp mill is one overlooked by many who
daily direct their inventive genius to the discovery of a mechanism
which shall surpass the clumsy contrivance whose reverberations echo
from Coolgardie to Colorado. The steam stamp, for iustance,
eminently successful as it has shown itself in the quick reduction of
the copper ores of the Lake Superior region, has not proved satisfac.
tory in its application to gold ores. Why ? Its crushing capacity per
horse-power consumed is much ahead of the ordinary stamps. True,
but it does not permit of amalgamation going hand in hand with pul-
verization, the force and rapidity of the discharge are unfavorable to
fine crushing, the extreme violerice of the agitation inside the mortar
prevents the introduction of amalgamating plates, and, as a whole, it
notably fails in giving the conditions required for successful milling.

The same question crops up in the discussion of the use of heavy
stamps., The Alaska Treadwell Company made numerous experi-
ments, and found 1,000 pounds the practicable limit. Heavier stamps
might crush faster, and indeed did so, but this very fact resulted in
the rushing of the ore through the battery so rapidly that opportunities
for that contact between the gold and the mercury which is the
essential requirement for amalgamation, were lessened to such an
extent as to seriously diminish the percentage of extraction. The mill
hecame a good pulverizer but a bad amalgamator.

Nine-tenths of the patent pulverizers and new amalgamators
thrust before the public through the medium of bombastic advertise-
wents are crippled by a similar defect. Where rapid pulverization is
seeured an ineffectual effort is often made to secure concomitant
»m1lgamation, but in most cases the cutting up of the mercury intro-
dnred into the machine causes so much “flouring ™ as to render a
heavy loss of both mercury and gold unavoidable. T have before me,
a~- T write, a typical description of a machine of this kind, The
anthor of the description who possesses merely a bowing acquamntance

* In Gilpin County, Colorado. { In South Dakota and California.

with his subject, emphasises the statement that it is an ¢ evolutionary
machine ”” which for the first time utilizes a new principle, r .mely, the
“atomic pulverization” of the quartz and the complete liberation of the
gold. I happen to know that that «evolutionary machine” lies resting
in many a mill where it can now be purchased on the basis of scrap
iron. Let me mention another example. Lately, while going up one
of our picturesque Colorado canons, I visited a plant which has been
re-arranged. ‘The man in charge informed me, with unnecessary
emphasis, that mercury was a “ robber of gold,” and that his (the
speaker’s) “new system," which was to utilize * hot water and air,”
would plainly demonstrate such to be the fact. I enjoyed the subse-
quent conversation. That man was as deliciously ignorant of what
the stamp mill can do and how it does it as the dog that bays at the
moon is of astronomy. He had persuaded a few stockbrokers to
introduce his ¢ new system,” of which what was useful was as old as
the hills, and what was essentially absurd and impracticable was his,
entirely his. Such instances are not uncommon, They happen weekly
in spite of frequent doses of bitter experience, They explain why so
many mills are rotting in the sun and rusting in -the rain—object
lessons whose teaching is as unheeded as the whistling of the wind
through the neighboring pines.

Not that one would suggest that mechanical ingenuity and metal-
lurgical experience will fail to better our present methods. No; but
that betterment will be brought about by men who are cognizant of
what is being done already and of how the present p-actice was
evolved rather than by those who are contemptuous of a process
whose principles and application they have scarcely tried to com-
prehend.

Therefore, in conclusion, to millmen and metallurgists, fellow-
students in a field of endless interest, I would say: Let us endeavor
to use the stamp mill intelligently, to understand the why and where-
fore of every one of its successive operations, and to lose no oppor-
tunity of applying any contrivance or modification which experience
sanctions and experiment corroborates. That done, we shall have
done our little best as best we can. In the meantime the inventive
genius of this great mechanical age ruminates apart in an earnest
effort destined in due time to evolve something better wherewith to
catch the yellow gold whose want is the pain of some, whose excess is
the curse of others.”

The North Star Silver Mine.

Our illustrated supplement this month is very largely taken up
with a series of views of the celebrated North Star Mine, East
Kootenay, B.C.

The North Star is in extent the greatest silver-lead property in
British Columbia. It is situated near Fort Steele, in East Kootenay,
and is owned principally in Montreal, Mr. D. D. Mann of that city
being the original purchaser and president of the company.

The property was located by Bourgeois, the discoverer of the Le
Roi, in 1892, and consisted in the first place of four claims grouped
about the discovery. Mr. Mann became interested in it the same
year, and after examination purchased the property. Five years ago
the wonderful developments of West Kootenay were not yet begun;
very little metal mining was going on anywhere in British Columbia ;
Fort Steele, or Wild Horse Creek rather, was remembered only as a
placer camp, it was 170 miles from the railway and had a bi-mouthly
mail, so it required no little courage to invest in East Kootenay to the
extent that Mr. Mann did. The result has abundantly shown his
wisdom.
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While the North Star remains the only shipping mine in East
Kootenay, there are several properties in the Fort Steele Mining
Division, notably the St. Eugene at Moyie Lake, that only await
retter transportation facilities to become large shippers also.

The property of the North Star Mining Co., comprising about
830 acres, is situate at an elevation of 4,300 feet above the sea, and
1,500 above the Kootenay River. Huckleberry Hill, where the mine
is, is a low rounded mountain, well timbered for the most part, and an
outlier of the Furcell Range, The Hill is at the junction of Mark
Creek and St. May’s River, twenty-two miles west of Fort Steele.

Two years ag» the company built a wagon road from the mine
to the Kootenay ri 'er, where they had acquired some ground for
ore sheds and a boat landing.

The work previo 1sly done on the property had shown the presence
of a large body of lead ore, but for lack of transportation very litle
development had been done. In the winter of 1893-96 a large force
was put on and considerable work done. About 4,000 tons of ore
have been mined and raised so far, 3,000 tons of this * carbonates,”
the rest galena,

Development consists of 1,600 feet of shafts and drifts, and more
than 1,200 feet of this in solid ore, showing an immense body of
galena lying nearly flat on a diorite footwall, and extends nearly to the
surface.
some idea of size. Here the ore is 6o feet wide. There are over
20,000 tons of galena in sight between the st level floor and the
surface. This galena carries from 40 to 6o ounces of silver and runs
on the average 6o p. c. lead, zinc is less than' (one) 1 p. c., the rest
being chiefly iron.

"There is one drift 200 feet long joining No. 1 shaft and No. 3, all
in decomposed ore (““ carbonates,”) which yielded 64 oz. silver and 50
p- . lead to the ton, Shaft No. 4 is in similar ore; it is not connect-
ed yet, but so far as the drift has gone these carbonates are unchanged.
Handsome specimens of native silver occur throughout the carbonates
in a form resembling moss. The hanging wall, where exposed, is a
soft porphyritic rock of the same nature chemically as the foot. The
richest ore .s found next the hanging. Gold in small quantities is
found in the carbonates.

At the 6o-ft. level is a tunnel to the bottom of No. 1 shaft, which
effectively drains the mine. The tunnel goes through two feet of ore,
and has been continued for 130 ft. past the shaft.

The ore is taken from the mine to ore houses where it is sorted
and sacked. It requires very little picking. These sacks hold about
100 lbs. of carbonates. The ore is hauled in winter on sleighs, the
4-horse teams taking from 6 to 10 tons to the load from the mine to
the landing on Kootenay River, at cost last winter of $3.50 a ton.
‘Then during the season of navigation the ore is taken by boat to
Jennings, Montana, down the Koctenay river, a distance of 16q miles,
where it is loaded 1n cars of the Great Northern Ry, for the smelter
at Great Falls, Montana, 480 miles farther.

This long transportation is a very heav ’ burden for a low grade
lead ore to bear, especially when it is subject to the further charge of
a customs duty on the lead content. Before the ore gives any return
the company has spent nearly $30 a ton on it in transportation and
duty. Mining and hauling to the landing is done for less than $6.
Thus more than $ 0 a ton is spent by the company in the United
States, amounting to over $200,000 on the output to date, which
is a dead loss to the company and to Canada.

The production of smelting ores from numerous other mines in
the district, and the development of many of the promising properties
now lying idle which the building of the Crow’s Nest railway will
assure all demand a smelter. But until the completion of the Crow’s

The photograph at the cross-cut on the z2o-ft. level gives -

Nest Ry. shall have made it possible to work the rich coking coals of
the Elk River fields, the construction of a smelting plant in the neigh.
borhood is out of the question.

Although the North Star mine has produced 7,000 tons of ore it
is to be borne in mind that this seemingly large tonnage is merely
incidental to a consistent plan of development of the mine, and that
no attempt has been made to produce large shipments; but when
cheaper transportation and cheaper treatment demand it, it is esti-
mated that the mine can produce twenty thousand tons a year, for
probably twenty years or more.

In order to ship the 5,000 tons taken out this year, contained in
52,000 sacks as shown in the photograph, ncarly three czr loads of
empty sacks were required. ‘These jute sacks came from Montreal,
Most of them will stand two trips to the smelter.

1t is a striking evidence of the wealth of the mines of British
Columbia to have presented in one photograph, sacked ore of the
gross value of. nearly $400,000, the product of the first mine developed
in East Kootenay without a railway or smelter of our own. Whatwe
may expect when we have both, is a startling proposition even to the
most experienced mining men from all parts of the world, who have
examined the Kootenays.

The Central Rawdon Mine.

There is a general stir in Nova Scotia just now for improved
methods of treating gold ores, and the new plant at the Central
Rawdon Mine, illustrated in this issue, will rank amongst the first in
the province. The mine huis a curious history, It was sold some
years ago by its present owner to an American company, who failed
to make the property pay, and after prolonged litigation the present
owner, Mr. Clarence H. Dimock, repurchased the mine, He has
since added a considerable number of areas to the property, and it
now forms one of the lugest in the province, having the mining
rights of between three and four hundred acres, and the timber rights

_for a considerably larger quantity.

There are four known leads on the property, namely, the East,
the West, the Ridge, and the Cope lead. .

The East vein has been opened up on the surface for a length of
4oo feet, and to a maximum depth of roo feet; these workings have
produced 1,355 ounces of gold from 1,095 tons of ore. The Ridge
vein has been proved over a distance o.” 700 feet, and has a maximum
depth 4o feet only; it has produced 382 ounces of gold from 390
tons of ore.

Surface workings on these two veins have been stopped, and a
tunnel is being driven which will cut the East vein at a depth of 160
feet. The tunnel is now i~ 400 feet, and it is estimated that it will
cut the vein at a distance of goo feet. This tunnel, besides forming
a cheap and effective way by which to mine the ore, will also
effectively drain that part of the property. On the West vein very
little work has been done on the surface.

A very considerable amount of work has been done on the Cope
vein, which has been the main producer; it has been opened up for a
total length of over goo feet, the deepest shaft being 430 feet.

These twe veins (tne West and tire Cope) dipping at different
apgles, meet each other, and from present development appear to
form one vein below the junction which has a width of from 4 to 6
feet, showing a good proportion of gold.

The vein matter from all the veins is heavily charged with botn
iron pyrites and arsenical pyrites, and the returns from the tailings m
the past have been very high, running at times to over half an ounce.
These tailings up till now have been allowed to go down the stream,
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but in the new plant they will be saved and treated. The new plant
will consist of a ten stamp mill with three Frue vanners (one Morse
belt and two plain belts), a Brown’s hydrometric sizer, and it is
probable that a plant will be added for the subsequent treatment of
the cohicentrates.

There are three boilers giving a total of 160 h. p., a Worthington
steam pumnp of 3-in. discharge, and a Northey pump of 2 in. discharge,
and all necessary hoisting gear.

The concentrates from this plant have assayed from $30 to over
$s00 per ton of concentrates, and the tailings from the present dump
near the mill give an average of 11 dwt., 16 grains,

A recent run in the mill of 25 tons of slate show that this matter,
which has in the past either been dumped or stored underground, is
well worth milling, and in future both slate and guartz will be milled.

From the present indications we have every reason to believe that
this property will in the future take a prominent position among
the gold producers of Nova Scotia.

Vein-Walls.

By T. A. RICKARD, DENYER, COLORADO,
(Continued from June issue.)

Fig. 16 affords an example of *‘ walls beyond walls.”” It represents a
section obtained at the station on the 500-foot level in the Mammoth mine,
Pimal county, Ariz. The Mammoth lode traverses hornblende-ganititite,
porphyrite and a porphyry agglomerate. The lode-filling consists of altered
country, and therefore changes as the lode in its strike penetrates first one
kind of rock and then another. When standing in the stopes it is not diffi-
cult to recognize in the the ore the reproduction of the habit of either the
granite or the porphiyrite by whose alteration the lode was produced, The
country near the lode is much altered and often visibly gradates into the ore,
while, as the lode is receded from, these effects diminish until they become
confined to the faces of the rock lining the fractures. The granitite carries
two feldspars, of which the pink orthoclase is evidently more stable and
succumbs to decomposition less quickly than the green plagioclase. The ore
is hoth gold and silver-braring, but chiefly valuable for gold, The great
variety of associated minerals includes some uncommon species, such as
wulienite tusually colored by vanadic acid), vanadinite, descloizite, ecdem-
ite, dechenite, Yinarite, besides the commoner anglesite, pyromorphite,
cerussite, malachite, dioptase, azurite, and a little galena and pyrite. Re-
ferring to the drawing (Ix)n:ule March 17, 1893 ), the edge of the ore is shown
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at A; it becomes mixed wih altered granular country (along B) in
approaching the ** main footwell.," This is followed by the granitite itself,
in which there are wéll-defined walls (or fractures parallel to the lode-
channel) and cross-joints, often lined with exquisite crystals of vanadinite
and wulfenite.

Going to the Pacific coast, Fig, 17 represents a part of the west side of
the so-called **mother lode™ of California. The drawing, made May 21,
1891, is the portion of the face of a large open cut at the Gold CLff mine,
Angel’s Canip, Calaveras county, Cal., near the now well-known Utica muie.
The ore.channel consists of a country-rock traversed by cro- veins of white
gold-bearing quartz. The country<rock is a greenish gra; augite schist
(pr(;lt)ably at one time a diabase), carrying coarse pyrite near the gold-
quartz.

There arz “* walls ™ ad infinitum. Fach cuts off the quartz-seams, which
occur again on the further side and extend to the next ** wall,* where they
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Gold Cliff Mine, California, Cashier Mine, Breckenridge, Col.

are terminated as before, and so on. A certain portion, 20 to 30 feet in
width, of this channel of country is rich enough to ‘work, and is sent to the
mill, but the })oorcr material which lies beyond it has an identical geological
structure. Of course, in such a case the ‘“ main walls ** will depend for their
determination upon commercial rather than geological conditions,

Another case in point is presented at the Cashier mine in Summit
county, Colo., as illustrated in Fig. 18, which shows a part of an open cut on
the lode, as seen August 22, 1895. The latter consists of altered quartz-
felsite, rendered porphorytic by large crystals of feldspar. Itis spoken of
as a vein 43 feet wide, having a hanging-wall of porphyry and a foot-wall of
lime. The ore is said to be })euetmted by dikes of porphyry. The facts are
really these : A certain width of quartz felsite within the neighborhood of its
contact with the limestone has been acted upon by mineral solutions which
probably came up along that contact. There are no walls, the porphyry of
the hanging being simply the rock of the ore-channel in a less altered con-
dition. The feldspar of the lode-rock has heen leached out. In the cavities,
now partially filled with crystalline quartz, iron oxide and gold, there can
be distinguished the outlines of the large (34 to 1% inches) crystals of
orthoclase whose removal made the rock porous to circunlating waters. ‘The
mineralization is indicated by the softeming and reddening of the porphyry
and is most marked along the joints, especially where they intersect.
‘There are occasional portions of the rock comparatively unaffected by the
leaching agencies, and therefore appearing as hard, unstained nuclei amid a
mass of softer reddish ore. It is these that are locally termned ** horses
and ** dikes "’ of porphyry.

Lodes subdivided by partings parallel to their outer walls (as in numbers
1, 9, 10 and 12) often resemble twin veins such as are actually formed by
the temporary parallelisin of two distinct fissures travelling together after
they have united. Such a case is shown in Fig. 19, which illistrates the
union of the Old and New Castletown veins as seen in the north face of the
500-foot level of the Drumlummon mine, Marysville, Mont. The country is
clay slate. A B isthe Old Castletown vein, 2% feet wide. B Cis the New
Castletown, 2 feet wide, There is no selvage on any one of the three walls,
but each is marked by soft, crushed and foliated slate. .

The generous lodes of silver-bearing copger-orc which at Butte, Mont.,
penetrate the g anite are frequently marked by a brecciation of the encasin
country and are accompanied by a mineralization of the granite far beyon
the walls or limits of workable ore. In the joo-foot level of the Gagnon
mine, 374 feet west of the main shaft, a cross-cut shows that the lode-channel
extends 30 feet north of the supposed foot-wall, the enclosed granite bein
broken and mineralized. Beyond this line the country ceases to be shattere
and is no longer impregnated with ore, but is comparatively-fresh, hard,
normal granite, with a blocky fracture. This outer foot-wall of the lode-
channel is marked by the occurrence of some ore-streaks and an accompani-
ment of seams of clay, as is shown in Fig. 20 (drawn September 13, xggs.)
The foot-wall country has a noticeable number of slips or joiit-planes.” It
is separated from the lode-channel by a thick layer of tough black clay.
Then comes a zone of kaolinized granitic filling traversed by irregular veins
of zinc-blende and pyrite. Another clay-sean divides this part of the section
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from a band of mixed white quartz and granitic filling, followed by altered
mineralized granite, ribboned with veins of gray quartz, whose southern
limit is a third seam of black clay. Then comes cru(slhed, brecciated granite,
diversified by quartz and occasional evidences of ore, which extends to the
main pay-vein (on the hanging) which has been the workable part of the
deposit. The section in the figure represents a width of six feet.

Fig. 21 came from the east breast of the 1300-foot level, in the same
mine. It is a representative section of the main ore-bearing vein. Granite,
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Drumlummon Mine, Montana.

visibly altered, marks the northern edge of the section, which is the foot-
wall.  Upon it lie a few inches of breccia, succeeded by 8 inches of blende,
pyrite, and enargite, well intermingled. Then come 3 feet of friable, miner-
alized, light gray shattered quartz, giving place to 6 to 8 inches of harder
uartz streaked with veinlets of chalcopyrite and bornite. Upon this lies a
oot of altered granite traversed by streaks of quartz. Then 18inches of low-
§-rade ore, consisting of quartz, pyrite, blende and a little bornite, separated
rom the main pay-streak by 6 inches of granitic filling. The main pay-
streak is from 5!% to 6 feet wide, and consists of a massive mixture of
pyrite, blende, enargite and bornite, carrying about 60 per cent. of silica.
Between this and the hanging-wall there is 2 or 3 feet of decomposed broken
granite, showing small veins of ore which drop into the main pay-streak.
Beyond is granite. .
In mines of this character, the geologist may determine the existence of
the lode far beyond the limits of workable ore ; but the miner will rightly
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The Gagnon Mine, Butte City, Montana.

distinguish between what is mineralized* country too poor to exploit and the
concentrated mineral which will yield a profit.

That straight walls are not the necessary adjuncts of a vein of ore is
suggested in Fig. 22, which represeuts the breast (on September 26, 1895) of
the hanging-wall drift on the upper level of the Double Extension mine, in
Summit county, Colo. The lode-formation consists of gent(liy sloping quartz-
ite, cut across and broken into by porphyry, which, as a dike, forms ¢ the
main vein,” and in the shape of sheets, intercalated among the beds of
quarzite, makes a succession of *‘ floors ' of gold-bearing ore of widely vary-
ing hardness. In the particular section illustrated, the intrusive porphyry
forms the hanging-wall, A B C, of a zone of ore which is limited on its lower
side by the ragged edges of the quartzite, M M. In this instance the con-
ventional straight walls give place to one of extreme and irregular curvature
and another of a marked%;r broken and jagged outline ; but they are never-
theless walls, as truly as would be the most perfectly straight, smooth rock
faces. The porphyry, A C, a quartz-felsite, is bleached to a yellow white
and softened to a granular clay, as it approaches its contact with the broken
quartzite, D D. The latter is dark bluish-gray, and carries, along its joints
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The Gagnon Mine, Butte City, Montana.

and other fractures, minute seams of iron-stained ocherous clay, which is
gold-bearing. E E and G G are veins of such gold—bearing ocher. - F Fis
crushed quartzite, very similar to D D. The band of quartzite breccia, H H,
is separated from an equally wide band of porphyry-quartzite breccia, L, I,
by a succession of thin parallel quartz-seams, K K. _’(Ilhen comes the foot-
wall itself. At N, under the projecting curve of the po:-iphyry of the hang-
ing, there is a mass of much-shattered quartzite mixed with iron-stained
quartz. This is all gold-bearing.

Fic. 22,

Double Extension Mine, Breckenridge, Col.

*The term ‘‘ mineralized,” like the word ‘‘ mineral,” is employed by miners in a sense
not sanctioned by the ordinary dictionary, though fully entitled by its general usage to
such recognition.” Dr. Raymond’s ‘ Glossary of Mining and Metallurgical Terms’’ gives
this sense as follows : ‘‘‘ Mineral.’ In miners’ parlance, ore....* Mineralized.’ Charged
or impregnated with metalliferous mineral.” The French use “minerai” and ‘miner-
aliser "’ in this sense ; and I have adopted it because no English equivalent occurs to me.
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Fig. 23 representing the western edge of a *‘ cutting-out stope,’’ near the
supposed foot-wall of the lode (as seen September 23, 1895) exhibits a some-
what similar complication and another curved ‘“ wall.”” “To the extreme left
is fractured quartzite, carrying iron-stained clay along the faces of fractures,
and divided into two parts, H H and B B, by a narrow zone, A A, of soft
yellow porphyry, whose curved lines of alteration are marked by streaks of
gold-bearing ocher. The remainder of the section is all porphyritic material,
of which C C is similar to A A; D D is a wedge of comparatively fresh rock,
but slightly kaolinized and full of pyrite, and E E and F F are layers of
brown and reddish soft talcose porphyry and clay, separated by numerous
slips or smooth partings forming ** false walls.”” The ‘‘ main foot-wall ’ was
supposed for some time to be the line of contact of the band of quartzite,
B B, with the underlying porphyry ; but assays have shown that the soft
decomposed rock lying beyond it is fully as gold-bearing as the quartzite,
and can be mined with as much profit for several feet beyond that line.

Not infrequently veins have irregular indistinct walls when ore-bearing,
and smooth, clearly defined ones when barren. Fig. 24 illustrates the face
(as seen September 15, 1895) of the west drift of the 430-foot level on the
middle vein in the Nettie mine, near Butte City, Mont. The south country
is a fairly hard, reddish granite, which, in approaching the hanging, be-
comes soft and is traversed by slips or joints. (gn the hanging-wall itself,
A A, there is a seam of tough black clay, in which can be seen frequent films
of minutely crystalline blende and galena, and small imbedded shots of ore
and rock. This overlies a filling of white decomposed granitic material,
full of partings and seams of black clay, such as C C. The foot-wall, B B,
is also marked by a black selvage. Underneath it comes comparatively fresh
¢“ Blue-bird >’ granite. ‘

A few feet further east this level carried an ore-body, A B in Fig. 24
being the zone so transformed. The brecciated quartz upon the foot-wall
was the part of the vein which first became ore. ~ The sides of the drift are
now coated with a delicate efflorescence of goslarite (sulphate of zinc.) In
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Double Extension Mine, Breckenridge, Col.

this connection it may be of interest to state that in the Gagnon mine, at
Butte, three miles away, the apparently clean country, at some distance
from the lode, was found* to carry (i; per cent. of zinc, indicating the extent
to which the mineralizing action had penetrated.

Figs. 25 and 26 represent an interesting piece of evidence. Fig. 25 is an
attempt to reproduce in color a block of ore giving a section of the jumbo
vein, ‘and broken in the Enterprise mine a year ago. It is a beautiful
example of ribbon-structure. e general lode arrangement is shown in
Fig. 26, from a sketch made November 19, 1894. The vein follows a line of
faulting, nearly at right angles across sedimentary.beds of alternating sand-
stone and limestone. The extent of the fault is clearly marked by the dis-
location of the bed of lime, B B, and its down-throw of about 2 feet on the
hanging-wall. The country on the foot has its bedding-planes turned down,
while on the hanging the reverse occurs.

The vein is about a foot wide and is composed of a regular symmetrical
arrangement of diverse minerals. The center of the ore is marked by a
seam of quartz. The most remarkable feature of the section, however, is
that while on the hanging the ore is frozen hard to the sandstone, on the
foot there is an actual vacancy separating the ore from the country. This
extends for a few feet above the place of the section, and is seen to find its
downward termination as soon as the foot-wall penetrates into limestone,
where the contact of the ore and the encasing rock is only marked by a
slight selvage. .

This description will render more intelligible the meaning of the detailed
section of the vein presented in Fig. 25, which is intended to portray as
accurately as possible the characteristics of the ore-occurrence at the point
in the lodve marked A on the out-line drawing, Fig. 26.

The main features are as follows : The western boundary of the vein is
fairly straight, dipping, as the vein does, eastward. It is separated from the
counrry-rock, a light-gray medium-grained sandstone, A A, by an actual
vacant space, B B of about half an inch. The edge of the ore nearest the
foot-wall consists of an irregular band, C C, of about 3 of an inch of quartz,
speckled with pyrite and chalcopyrite. Toward the bottom this quartz nar-

*According to Mr. C, W, Goodale, the manager,
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Nettie Mine, Montana,

rows, but beccmes clearly defined into a crystalline comb, with teeth at
right angles to the vein.

Then comes a zone, D D, averaging 1% inches, of pink rhodochrosite,
This band is broken into by veinlets of quartz, some of which are only
branches from the outer seam, C C, while others traverse the rhodochrosite
in bluish-gray streaks parallel to the general structure, and are peppered
over with particles of pyrites.

The rhodochrosite band is broken on the right by the irregular outline
of the blende and galena, E E, which is about 2 inches wide. There are
blotches of yellowish ‘‘resin-blende’’ and patches of bluish-black galena
distributed throughout a dark and intricate mixture of these minerals.
They shade out into the white quartz, F F, which makes a bilaterally sym-
metrical division in the ore. The dark mass of the sulphides encloses shreds
of rhodocrosite having distinct outlines.

Along the median line of the central quartz-seam, F F, occurs a succes-
sion of geodes, lined not only with crystals of the quartz itself but also with
beautiful crystals of stephanite. The latter are seen in irregularly distributed
clusters. In the outer quartz there are numerous specks of pyrite.

Fic. 26.
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The eastern half of the vein presents, in reverse order, an exact repeti-
tion of the mineral bands just described. The separation between the rhodo-
chrosite band and the outer quartz is more distinct. The dark sulphides
also present a cleaner outline. +The outer quartz has its comb-like structure
strongly developed, the points of the crystals penetrating into the pink rho-
dochrosite and their base gradating into the dark-gray sandstone of the
hanging-wall. There is not the slightest selvage or parting of any sort.
The quartz is, as the miners say, ‘“ frozen ”’ to the sandstone. The latter is
marked by clouds of dark mineral hardly defined enough to be described as
dendritic. This feature is traceable to the diffusion of minute particles of
pyrite and stephanite. The rock is rich enough to classed as ore.

In interpreting this structure, shall we follow the explanations given for
the repeating symmetry of the comb-structure of the Drei Prinzen vein,*
and accept the theory of successive crystalline growth from the sides of a
%aping crevasse? Or are we to conclude that the mineral aggregates, now

orming the ore, were derived by the substitution, bit by bit, ofg rock in place
by material deposited from solutions circulating along the line of fissuring ?

Do we conceive of veins as formed by the filling of pre-existing cavities,
whatever their shape may be, produced by the rupturing of the earth’s crust,
or do we believe that lod%s can be formed without any previously prepared
vacant space, and simply by the chemical interchange vaguely covered by
the term metasomasis ? or, again, do both these explanations find corrobora-
tion in the daily observations of the mine? )

Walking recently along the railroad grade between Anaconda and Cripple
Creek, in El Paso county, Colorado, I found in the sides of two open cuts the
testimony transcribed in Figs. 27 and 28, one representing a typical dike and
the other a typical ore-vein. Inboth cases the country is the coarse-grained,
red granite of the Pike’s Peak region. In both the jointing is well devel-
oped. The dark dike of basalt in Fig. 27 cuts clean through the red granite.
Its boundaries are clear, there is no mistaking the line of separation. More-
over it is evident that the walls have duplicate outlines and that rupturing

has separated them without the destruction of their definition. The throw
of the fault-fissure followed by the dike can be seen to be about 14 inches,
and its direction is indicated by the arrow.

Fig. 28, sketched in the immediate neighbourhood, i}lustrates a gold-
bearing vein in the same granite formation. Here there is no essentiai dif-
ference between the country and the vein-filling. The latter is altered granite,
easily recognizable as such, in spite of its having become granular and soft
through the kaolinization of the feldspar. The walls of the vein are ill-
defined, the streakiness of the filling being dimly repeated in the encasing
rock. The vein-filling assays $2.60 gold per ton at this place, but is richer,
without other material change of character, a few rods distant.

The dike, Fig. 27, is composed of foreign matter filling an evident fissure;
the vein, Fig. 28, is rock in place changed into ore by the removal of some
of its constituents and the substitution of new ones. In the former case
liquid material rose into the fissure, probably par: passi with its formation.
On the other hand, the vein of gold-ore traversing the granite gives no evi-
dence of the occupation of a fissure by the incoming of new material. The
ore is granite in place, softened, decomposed, discolored, and impregnated
with gold, but still granite, clearly enongh. Some liquid more subtie than
molten lava was the vehicle which brought in the minute particles of gold
and removed the alkali of the feldspar. It was water, circulating for long
periods, and patiently searching out its way, which quietly changed the
granite into gold-bearing ore.

As drawn by Von Weisenbach in his book published at Leipzigin 1836. Other notable
examples of this structure are C. Le Neve Foster's drawing of the Huel Mary Ann lode
(in the ““ Transactions  of the Royal Geological Society of Cornwall, vol. x'x, 1875), and
that of the Carn Marth lode by J.'H. Collins (in the ‘‘Proceedings’ of the Institute of
Mechanical Engineers, 1873), Reference may also be permitted to the writer’s four
colored drawings of the Eureka, Songbird, Jumbo and Kitchen veins, accompanying a
paper entitled ** Vein Structure in the Enterprise Mine,” in the “ Proceedings’ ‘of the
Colorado Scientific Society for 1895,

Is it necessary in this case, as in that of the neighbouring dike, to sup-
pose the existence of an open fault-fissure? The evidence of a failt along
the course of the vein cannot be discovered with certainty ; nevertheless,
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judging from analogy and experience, we would certainly believe that the
gold has been deposited along a line of displacement. It seems difficult to
conceive that any fracturing, such as marks the beginnings of vein-forma-
tion, can take place without some displacement, however slight, of the two
opposing rock-faces. Without such dislocation, though it be comparatively
insignificant in amount, the fracture is only latent, and can hardly be said
to exist. The possibility of a simple rupture, without any shearing move-
ment or relative displacement, cannot be denied ; * but observation under-
ground indicates that, so far as the deposition of ore is concerned, we have
invariably to deal with rupturing accompanied by a relative displacement of
the rock-walls. In other words, veins are generally built on fault-lines.
The absence of evidence of such movement in a section on one particular
plane is not conclusive, since the displacement may have been at right-
angles to the section. i .

Where a vein cuts across sedimentary rocks, the dislocation may be
looked for along the bedding-planes. Suchis the case at Rico, in the Enter-
prise mine already referred to, where the breast of a stope will show a vein
traversed by a fracture at right-angles to its walls, and apparently unaccom-
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Indiana Vein, Gilpin County, Colorado.

* In this connection I would refer the reader to the sugﬁestive paper of Mr, William
Glenn on *‘ The Form of Fissure Walls, as Affected by Sub-fissuring, and bx the Flow of
Rocks,” read at the Atlanta Meeting of the Institute, October, 1895, and printed in *“I'rans.,”
XXV., 499.
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panied by any distocation, but further examination will frequently show
that there has been a displace:ment of the country along the dip of the smul-
«woue and limestone beds. in the strike of the vein itself,

The question here arises, whether the formation of the ore-vein required
the existence of an open fissure.  In the particular case shown in Fig. 28,
the quantity of foreigu mraterial within the vein is insignificant in amount ;
the *‘ore’ being simipl, altered rock in place. That this rock became
mineralized by the penetration of wmetal-bearing waters was probably due to
the crushing of the granite by an original slight faulting movement, pre-
<omting facilities for circulation and consequent chemical interchanges.
Minute spaces there probably were ; but a clear opening, or a slow crevass-
g, such as accompanied the formation of the neighboring dike, seems
hardly needed.  The ribbon-structure of the Enterprise section, in Fig. 25,

sresetits features much more diflicult to explain,

When Werner and his schiool attributed the filling of veins to theagency
of descending waters, the existence of open fissure at the time of vein-forma-
tion was conceivable, because the theory necessarily restricted such opern-
tions to the vicinity of the surface,  But the acceptance of ascending waters
as the main agents of orc-dc[l)osition, and the recognition of the conditions
possible 1o the formation of large masses of sulphides, at once transferred
the laboratory of ore-fornation to a deeper horizon ; and the suggestion that
veins were filled by the deposition of fa\ycrs of mineral precipitated from
waters passing upward along fissures which were kept wide open during
wuch time as was required for crystalline growth to choke thewm with ore,
was immediately ridiculed by the miner, because his daily experience taught
him that the vein once deprived of its filling did not remain open, but was
inevitably closed by the pressure of the surrounding rock. In many cases,
in the absence of artificial means of support, his mine-workings collapsed,
so that where there was once a level wi(le enough for a man to watk through,
there came to be only a seam of mud enclosed in shattered rock.

Despite the miner’s objection, however, there is evidence that fissures
do sometimes oceur, which have been sufficiently open to permit the tum-
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Mammnioth Mine, Arizona

bling in of large picces of rock. Such an occurrence was observed in
connection with certain faults which disturb the Virginie lode at Roure,
near Pontgibaud, in France,* where, at a depth of 164 feet from the surface,
a fault-fissure encloses a mass of clayey material containing boulders of a
black, soft and porous rock, which can be identified as pieces of scoriaceous
lava, No such r¢tk occurred clsewhere underground ; and the boulders
must have been po tions of the Quarternary alluvium which covered the out-
crop of the lode, ¢ d fell into it at the time of its intersection by an open
fissure, which long post-dated the formation of the ore-veiw itself. The
mines are in a district which has frequently been subjected to earthquakes,
and in the hieart of a region formerly the scenc of great voleanic activity,
We must be careful, however, to distinguish between the formation of
cavities within the zone of the vadose circulation, and their existence in “the
deep,”” where sulphide ores have their origin. .
Two examples may be quoted. The first is shown in Fig. 29, sketched
November 23, 1595, in the stopes above the Soo-foot level in the Indiana
mine, Gilpin County, Colo. The lode, which is the California vein, in its
extension westward from the Hidden Treasure mine, is about two feet wide,
There is no parting or selvage separating it from the country. The latter is
a quartz-feldspar rock, best described as granulite. Near the lode it is
~eamed and sprinkled with pyrite, and sufficiently gold-Searing to be sent to
the stamp-mill, The main pay-streak is almost entirely compored of black
sinc-blend, which, by candle-light underground, contrasts strongly with its
* See Etude sur les gites metalliferes de I’outgibaud. par M. Lodin, Ingcnicur-en-chef

des Mines.  Annales des Mines, April, 1892, and * The Lodes of Pontgibaud,” by the
+ riter, in Eng: and Min: Jour:, August 11 and 18, 1854
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‘The Moose Vein, Cripple Creek, Colomdo

encasement of light gray conntry.  The upper part of the vein, in this par-
ticular stope, consists of a breecia of zinc-blende, with an occasional spatter-
ing of wall-rock, the latter so disintegrated as to resemble gravel. At one
point, A B, there is a shred of wall-rock lying across the vein.  Lower down
there are a number of cavities of vugs scattered anong angular {ragments of
ore.  Itall looks loose, like an old stope filled with ore that has been mined,
but the material is hard and difficult to detach without explosives. Lower
again, the yein loses both its cavernous und its bre:ciated character, and
consists of a compact body of blende. It may be added that, even where
the srecciation is most evident, both walls are lined with a few inches of ore,
unbroken and firtly attached to the wall-rock into which it gradates.  The
vags, when first found, were full of gas (CO,, probably) and the miners
suffered from bad air when working in ground of this character. ‘Thepicces
of blende are held together by a siliceous cement, which also covers each
fragmient in the form of a grey-blue chalcedonic coating. It is almost
certain that the cavities above described contained water, previous to the
drainage of the ground by the pruetration of the level underneath,

Another instance is suggestive,  In the Mammoth mine, Pinal County,
Ariz,, already described, the granite in the east cross-cut at the 300-foot level,
north, has an extraordinary nwmber ¢! fissures partially occupied by broken
picces of rock, so wedged 1 as to leave open spaces.  The pieces are not of
any foreign rock, but are identical with the enclosing granite. Fig. 30 is a
reproduction from a sketch made on the spot, March 13, 1893. The elon-
gated cavities, such as that illustrated, were found full of water when first
reached by the cross-cut ; but they became drained as the workings tapped
them, and thereby depressed the water-level of the mine.

This instance suggests why mining excavations collapse, aud yet a
natural cavity underzround might remain open. The former con:ains un-
confined air only, while the latter may be filled with a confined and practi-
cally incompressible finid, wmer.,

1t is the usual experience in mining that when the abandoned workings
of a mine are flooded they are less likely to collapse than when they are dry.

T16. 32.
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This is due partly to the exclusion of air, and partly to the sustaining power
of the water itself, as suggested by Mr. P. Argall, inthe Eng. and Miu. Jour.,
September 23, 1893, p. 314.

The formation of the hollow spaces occasionally seen in veins is, I
believe, in most cases subsequent to the ore deposition, and may therefore
have taken place at a time when erosion had brought that portion of the
vein near to the surface. The Indiana section, Fig. 29, shows that the cavi-
ties have been protuced by the shattering of a vein of zinc-blende already
formed. The only occurrence of later date is the consolidation of the mass
by the agency of water bearing silica, unaccompanied, so far as can be seen,
by the deposition of any metallic minerals. In the Mammoth mine, Fig.
30, the blocks of rock wedged within the cavities were coated with crystals
of vanadanite and wulfenite ; hut there seems to be no connection between
the presence of these later minerals and the formation of the ore-bearing
parts of the lode. They are the result of secondary processes, of which the
upper part of a lode is the characteristic zone of activity.

The vein in the railway-cut, cited above as a type, presents a filling
readily recognizable as simply altered rock, containing only an insignificant
percentage of material foreign to the composition of the “original granite.
Nor is this an abnormal type of vein-structure. The rich gold mines on the
adjacent hills afford numerous examples of this very kind of lode formation.
{(And incidentally I would say that I know of no mining district which
illustrates modern views on ore-deposition so clearly as does Cripple
Creek.) Of such mines I would quote the independence vei1, whose rich-
ness is such as to cause its commercial value to oli)escure its scientific interest.
It does illustrate very aptly, however, this part of our enquiry, because the
ore is so very evidently only altered country-rock. In 1893, when the work-
ings had not penetrated far from the surface, the carloads of ore sent from
this mine to the Denver smelters gave the impression that some one had
blundered, and either shipped waste from a cross-cut or else switched cars
of ballast into the place of loads of ore. One could see that it was the
normal Pike’s Peak granite with its big pink feldspar, but it required a
trained eye to note that the mica had been’ largely remo -ed, leaving small
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iron-stained patches. It was ore by courtesy, because there was enough
gold present to give it a certain commercial value ; but to the petrographer
1t was clearly granite, not much altered, and but slightly minemlize(frEI

The vein leaves the granite, and, going northward, penetrates into an-
desite breccia. Its character remains the same ; the ore is stiil altered
country-rock ; only now it exactly reproduces the structure of its new en-
casement, and the habit of the andesite breccia is quite evident, although
blotches of sylvanite and fluorite may occasionally to obscure it, e
strike of the vein, its width, its richness, all appear unaffected by the passage
from one formation into the other, while the cmge in the structure of the
ore is so marked as to render it easy for the observer to know what is the en-
closing rock without looking at the walls.

In a case such as this—and it is not abnormal—it is not necessary to
suppose the original existence of an open cavernous fissure, since the
material of the vein is the material of the rock which was there before vein
formation began. The vein follows a line which became a path for met:g
bearing waters. Minute intersgaces there probably existed, such as woul
be produced by the crushing and slight dislocation of particles of rock lying
along a line of fracture ; but a clear opening, a crevassing, such as accom-
panied the origination of the dike, seems hardly needed.

Occasionally, it is true, we do find veins full of minerals foreign to the
encasing rock, and so symmetrically arranged in bands having a comb struc-

ture as to suggest to many investigators that they were formed by successive
crystalline growth from the walls of a vacant fissure. Such, no doubt, would
be the interpretation given to the section of ve'n illustrated in Fig. 25. The
reversed repetition of the quartz, rhodochrosite and sulphides is evident
enough ; but the most striking feature to me is the equal width of each of
the two bands of the same mineral. Each vein of mineral would seem to
have been fractured exactly in the middle, previous to the deposition of the
next succeeding one. )

This specimen, and numerous similar structures in the same mine,
indicate that the rhodochrosite was the first laid down, replacing, in part at
least, the crushed rock which encased an original line of fault-fissuring.
Subsequently another fracturing occurred, and’ this time the line of least
resistance was the rhodochrosite itself, which, being homogenous, broke
down its center. The shattered carbonate offered an easy prey to the sul-
phide-bearing waters which laid down the blende and galena. The presence
of bits of rhodochrosite within the sulphide band indicates that the substitu-
tion was irregular. Later, new disturbing forces were at play, and the vein
was fractured not only along its middle, as heretofore, but also along the
lines of its contact with the encasing rock. These fractures were heiled by
the deposition of q-artz, accompanied first by iron and copper pyrite, and
then by rich silver-bearing minerals, such as the stephanite. The corrosion
of the sandstone on the hanging had "on that side irregularly widened the
vein so as to give it greater strength ; therefore the next movement, the last,
took place along the foot-wall. This apparently resulted in nothing save
the crushing of some of the encasing rock, and the formation of a selvage,
whose removal produced the cavity which was so striking a feature of
the stope. .

Anlt))ether typical illustration of this structure is presented by the Ame-
thyst—Last Chance vein (at Creede, Colo.,) which is certainly a magnificent
example of an ore-break.* The country-rock, trachyte, has undergone mul-
tiple fracturing, and ore has been deposited along the division-planes, so
that there are walls ad /ibitum. The regular ribbon-structure produced by
the deposition of agatized quartz in a sheeted rock is very beautifully marked,
and the same process of silicification is further evidenced in those places
where the lode consists of breccia, composed of pieces of country covered by
concentric layers of agate. The lode itself is much wider than the pay-
streak of silver-ore w%xich usually follows the foot-wall. On the hanging
the boundary between vein and country is fairly discernible ; opn the foot
less so, because for several feet beyond the ore there is a red jasperoid which
gradates into country. . '

In the Enterprise example, Figs. 25 and 26, each succeeding fracture
occurred in the mineral deposit which had healed the previous fracture. In
other instances the minerafgseposit appears to have proved harder than the
encasing rock, and the second fracturing took place near the original one,
but in t%e soft rock rather than in the hard vein, thereby producing a new
break parallel to the first one, and close to it, causing a rep etition of vein-
walls such as have already been described in connection with the sections
given in Figs. 1, 9, 10, 15 and 21. Or there may be the production of com-
panion-fissures forming contemporaneous veins, such as are shown in Figs.
13 and 19. Finally, the companion-fissures may be so multiplied as to cause
a sheeting of the country, and the formation either of one vein and several,
subordinate, smaller and parallel to it, as in No. 15, or of a series of ore-
streaks united by mineralized country, so as to form one large lode, as seen
in Figs. 5, 14, 17 and 31. .

he evidence of a multiplicity of fracturing, whether successive or con-
temporaneous, is the clue, I ventnre to believe, to many of the anomalies of
vein-structure. No district within my knowledge so well illustrates this
aspect of the inquiry as Colorado’s new El Dorado, Cripple Creek, in El Paso
county, where gold-veins occur as mineralized and enriched portions of
dikes, phonolite and basalt, traversing masses of andesite tuff and breccia.
Other types are observable, but these are to-day the most characteristic. The
mineralized rock forming the vein, and that less distinctly gold-bearing
country which encloses it, have been subject to such multiple fissuring as to
produce a very marked division of the rock into parallel bands or sheets,
which may be a fraction of an inch apart or several yards. This structure
can be seen no less in hand-specimens than in blocks an acre big. The
Moose vein, on Raven Hill, is a fair example. It is illustrated in Fig. 31, as
seen October 27, 189, in the back of the sixth (or 350-foot) level. A is an-
desite tuff and breccia, B C D is a dike of dark, blue-gray nepheline basalt,
sub-divided into two barren parts, B and C, and one ore-bearing portion, D.
Native gold and telluride compounds (sylvanite and calaverite) occur along
the seams in the basalt where it is decom and iron-stained. The pay-
streak extends from E to F, about 10 inches.

This sheeting or multiple fissuriig was probably the result of shrinkage
accompanying the cooling of the volcanic rock. The fractures have a con-
temporaneity of origin quite distinct from the successive ruptures discussed
in connection with the ribbon-structure of the Enterprise section. The latter
were marked by the precipitation of diverse minerals, while those of a
Cripple Creek vein are characterized by a similarity of mineral deposition.

Cases also occur where there can be discerned a combination of both
these types of multiple fissuring. .

A Tine of weakness, or even a region of weakness, once developed in the
earth’s crust is apt to continue to be a line of least resistance available for
future fracturing. Even when a quartz-vein is formed along a line of rupture,
healing the break and strengthening it with a substance harder than the

‘rock-walls themselves, we may suppose that the next break will take place

along the line of weakness presented by the imperfect cohesion existing
along the plane of contact between the hard quartz and the less resisting
rock.

The gradual penetration of mineral solutions into the immediately en-
casing country may finally obliterate the divisions due to multjple fissuring.
The sheets of rock separatm% one from the other would be replaced by ore,
and nothing might remain of the original structure save faint partingsin the
lode, such as are less evident to the eye than to the hand of the miner, who
instinctively uses them to assist him in breaking ore.

* At Red Mountain, in Ouray county, Colo., it has been the Practice to speak of the
veins (the Guston, Yankee Girl, and other celebrated lodes) as ‘ ore breaks,’’ a break in
the rock accompanied by ore—a term, it seems to me, much preferable to “‘fissure-veing,



THE CANADIAN MINING REVIEW.

235

Thus, I believe, the collection of observations in various mining districts
tends to the modification of that idea of clean-cut definition which accom-
nied the early ideas of vein-structure. The evident contact between two
issimilar rocks, such as is seen along the walls of a dike, will be often found
in veins to be replaced by an indistinct gradation from mineralized to un-
mineralized rock, originally the same, but now rendered umlike by the
selecting action of chemical solutions,

We are justified, however, in putting some limit to the depth of possible
ore-formation, since that formation is dependent on the presence oPO water,
The record of the largest number of careful observations has shown that as
we sink into the earth the increment of temperature is 1° F. per each 48 feet
of descent. At this rate the critical point of water would be reached at
34,704 feet, or 6} miles from the surface. Where the temperaturc is that of
the critical point (773° F.) water cannot exist as a liquid no matter how
great the pressure, but becomes dissociated into its gaseous elements.
Moreover, we are warranted in believing that the thermometrical gradient
becomes more rapid at depths beyond those reached by human observation,
because of a decreased conductivity in the rocks, or as Professor Prestwich,
the best authority on these matters, puts it :*

 Taking into consideration the probable limitation of the percolation of water, and
the possible dimunition of conductivity with increase of depth, if there should be any al-
teration in the thermometric gradient, at great depth, it will be more likely to be in the
direction influenced by these more or less certain factors.”

Therefore, taking these conditions into consideration, we may expect the
circulation of water to cease at 20,000 feet or thereabout. But at the maxi-
mum depth the maxima of temperature and pressure must obtain. It must
necessarily be a horizon of solution. ~Precipitation would hardly begin until
a lowering of the temperature and a lessening of pressure permitted it. The
deposition of ore is the direct result of precipitation ; therefore actual ore-
formation is likely to be limited to a depth often of 15,000 feet.

1t is not difficult to surmise why clean-cut fractures are not necessarily
most favourable to ore occurrence. In the Drumlummon mine, Montana,
the distribution of the ore app:ars to be connected with the change in the
angle of intersection between the course of the veins and the strike of the
slate country. Most of the ore-bodies have been found where the course of
the veins (N. 15° E.( cuts the slates at an oblique angle, and the levels run
out of ore when their direction is either at right angles to, or conforms with,
the strike of the country (N. 17° W.) .

Fig. 32 is a sketch made in one of the surface-workings of that mine,
which illustrates in miniature the fact above noted. It represents a small
quartz-seam 2 inches wide, traversing the slates, whose structure is very
clearly marked by the color bands following lines of original sedimentation.
Near the left of the sketch the quartz follows a joint and becomes narrowed,
while where it crosses (along a line of slight dislocation) the country it has
irregularities and bulges which answer to the alternatiug slate bands. A
rough, ragged fracture, when continuous, may be expected to offer more
surface to solvent action and more, but not too many, obstacles to a rapid
circulation of underground waters. Its structure also means more opposition
to the closing in of the walls, because the irregular faces of the fracture,
when they come together, leave openings which, if not along one section
then along another, have intercommunication, and so permit of a passage
which would be badly impeded, if not absolutely stopped, by the closing in
of smooth walls.

Fig. 33 represents, to actual scale, a piece of slate enclosing a quartz-
vein, which came from near the end of the 700-foot level, also in the Drum-
lummon mine. It so happens that this is a true illustration in miniature of
what the lode itself is doing at this point. The New Castletown lode, on
which the level is driven, is at this point cutting at right-angles across the
bedding of the slates and is barren of ore, In thehand specimen, repro-
duced in the drawing, a quartz-vein, not quite halt an inch wide, cuts per-
pendicularly across the slate whose bedding is rendered beautlfully marked
by dark bands. The vein has a uniform width, it has regular well-defined
walls guiltless of the projections and bulges noticed in the previous illustra-
tion. It may be only a convenient coincidence, but it is a fact that the
quartz in Fig. 25 was opalescent and destitute of other minerals while that
in Fig. 24 was true ferruginous vein-quartz.

hus underground work bears daily testimony to the close dependence
of ore-occurrence upon the geological structure of the enclosing country, a
relation, the importance of which Mr. S. F. Emmons has done invaluable
service by clearly stating in more than one of his contributions to the
Transactions. Wanting a proper understanding of the structure of the rock
encasing his vein, the miner gropes but blindly in a maze of tangled phe-
nomena until the geolo§ist, by their proper elucidation, gives him a light
which dissipates much of the darkness obscuring his progress underground.

Economy in Mining.

(Excerpted from Mr, G, C. Mitchell's Presidential Address to the members
" of the Mining Institute of Scotland.)

Every year it becomes increasingly necessary to pay attention to economy
in mining, and to-night I desire to speak to you on the importance of accur-
acy in the attention to details, and specially on the necessity of cultivating
what may be called the arithmetical or mathematical faculty in dealing with
such matters, or, in other words, the necessity of making the most careful
preliminary calculations in connection with all the details of colliery manage-
ment, or of submitting everything to the test of figures.

All recognize the necessity for careful calculations, and yet all will
admit that it is exceedingly difficult to look at all sides of a question, to
think of the various diﬂicufties which may arise, to provide for these, and
toadopt the policy which is likely to give the greatest ecoriomy and efficiency
in any particular case. It is possible to cultivate the critical faculty requisite
for making these calculations, and it is very necessary for all engaged in
colliery management to do so, whether possessed of great experience or not.

* «“Controverted Questions of Geology,” by Joseph Prestwich, D.C.L., F.R.S., etc,,
Macmillan, 1895, p. 247. .

. '

It is true that long experience enables many men intuitively to know, with
fair certainty, what should be done in certain cases ; but even men with long
experience may make mistakes, through the want of full consideration,
especially as the constant progress of mining science makes it very neces-
sary to consider arrangements in the light of the latest improvements. It
need hardly be stated that experience is required in making the calculations,

The necessity for these careful calculations is evident in every stage of
the development of a colliery, whether it be the choice of a mineral field,
the choice of the position for the shafts, the fitting up of the machinery,
the laying out of the workings, or the conducting of operations when the
colliery is started.

Those who have been looking for coal-fields know how difficult it is to
form reliable conclusions regarding the value of any particular field. This
is so in all cases, but especia%ly if the field is not in a well proved district.

The consideration of the value must take into account the position of the
field as regards markets, the quality of the coal, the proportion of round coal
to dross, the cost of working at the face, the cost of oncost dueto the special
circumstances of the field, the guantity of water, the output to be got and
disposed of, the cost of sinking and fitting, the lordship to be paid, the cost
of Sr:sna}gement, depending to some extent on the kind of coal to be dis-
posed of.

As the profit on the working of coal per ton is, in average years, small
at the best, and as it takes very little to turn an expected profit into a loss,
it is evident that very careful calculations are necessary before expenditure
is incurred, All the points named are of great importance, and an error
with regard to almost any one of them may result in the outlay on an un-
profitable subject or the rejection of what might be a fair venture.

The question of the expenditure involved must receive special attention,
and it is worth while noting that a colliery where a large output. can be got
for a small capital may be a profitable undertaking over a series of years,
even if it will not pay in bad times.

For example, take two collieries, each capable of producing 120,000 tons
per annum of coals of the same value—(1) one which can be worked for a
capital of {15,000, and (2) one for which a capital of {36,000 is neccssary,
the latter having a clear advantage over the former in the cost of working of
an average of 6d. per ton, which 1s a very considerable advantage.

Let the value at the end of 21 years, including working capital of (1) be
£6,000, and of (2) £9,000. Allowing interest on capital at 5 per cent. and
redemption at 4 per cent., the interest and depreciation on (1) will be £1,031
yearly, or 2-06d. per ton, and on (2) £2,645 yearly, or 5°29d. per ton, being a
difference in favor of the former of 3'23d. per ton. And this difference
reduces the advantage in working costs to 2.77d. per ton.

Su é)ose that (1) makes a loss during some years, but makes over six
years £6,000, or an average profit of £1,000 per annum, being £6 13s. 4d.
per cent. on (15,000, (2), with the advantage of 2.77d. per ton, will make
414,310, or £2,385 per annum, being £6 12s. 6d. per cent. on £36,000.

This is only a rough illustration, but is sufficient for our purpose. In
the circumstances, over a series of years, the colliery with the dearer working
would give a slightly better return to the shareholders than the other. Con-
sideration, of course, must be given to the fact that as much energy must be
devoted to the superintendence of a concern which gives interest on a small
investment as in the case of another where a larger capital is invested. If
the companies are limited companies this would not be of any consequence
to an ordinary shareholder who held the same amount of capital in both
concerns, nor to the managers if the same salaries were paid in both cases.
It would be of great consequence to an owner who superintended his own
collieries, and who desired to invest as much as £36,000 in colliery property.

The same illustration clearly shows that it may be worth while to pay a
large price for a really first-class colliery which yields a good return in bad
times as well as in good.

The choice of the position of the shafts for a new field must depend on
many things, such as the shape of the field, the dip and rise of the strata,
the facilities for railway accommodation, the suitability of the ground for
sidings, the position and size of dykes and faults, the quantity of waterlikely
to be met with, etc. It is impossible for any general rules to be framed
which will cover all circumstances. Perfect satisfaction with all the points
to be considered cannot be got in any case, and all that can be done is, after
the fullest consideration of the advantages and drawbacks of the different
positions, to adopt the best possible solution of the particular case.. Im-

rovements in mining must be taken into account in the consideration which
influence a choice in this as in other departments of mining. For example,
the successful application of hydraulic and electric pumping-plant of recent
years has to some extent overcome the greatest difficulty in connection with
dook workings, and made it not so necessary as formerly tc fix the shafts as
nearly as possible at the extreme dip of the field. In certain circumstances
dook workings may be quite as cheap as rise workings, and it. some cases
even cheaper. Capital outlay may, therefore, sometimes, be saved hy sink-
ing to a less depth than might, at one time, have been considered neceseary.

The shape to be adopted for the shafts requires careful attention. Itie
strange that so few circular shafts have been sunk in Scotland. They have
many advantages over square and oblong shafts. )

In choosing the machinery to be adopted in fitting up a colliery, atten-
tion must be given to many considerations, such as the kinl of coal to be
treated, the life of the colliery, the probable output, and the nature of the
markets to be secured. The calculations to be made must take such things
into account as safety, efficiency, first cost, cost of upkeep, and cost of work-
ing, and there must be a due weighing in the balances of the different advan-
tages and disadvantages of different suggested arraugements, and, when an
arrangement is decided on, all details must be so carefully considered that
no part will interfere with any other part. The plant should be thoroughly
substantial, so that stoppages through breakdowns may be of very rare
occurrence. It is a false economy—even at a great saving—to have plant
thjat gives trouble in this way, as idle days are a source of great loss, and are
apt to come at the most unfortunate and unexpected times. The plant must
be sufficient for its work and machinery for ventilating purposes must have
very special attention. . ] C

Perhaps none of the plant about a:colliery at the présent time is of
greater importance or calls for more attention than that for handling the
output on the surface, and such plant must vary in different cir¢umstant és



236

THE CANADIAN MINING REVIEW.

The aim should be to secure economy in the cost ﬂer ton of output, and also
0 to prepare the product of the mine that the best possible price can be
realized. At one colliery simple plant only may be required, while at another
more complicated machinery may be desirable.

There is a growing necessity for the careful handling of coal in all cases,

and %pgarent extravagance in seeking to secure the best result may be well
justified.
! Take for example a colliery that is being fitted out with the expectation
that an output will be got of 450 tons per day, or say, 112,000 tons perannum
for 15 years. This colliery might be fitted with old-fashioned screening-
plant, at say a cost of £500, or even less, and some engineers might consider
this a sufficient sum to spend in the circumstances; or it might be fitted
with good screening and cleaning-plant and washer for say 43,500, which
seems a large sum until it is put to the test of figures.

The difference is £3,000, less say (500 more to be realized for the
machinery at the end of the lease in the one case than in the other. Calcu-
lating interest at 5 per cent. and redemption at 4 per cent., £2,500, the extra
outlay, is equivalent to {250 yearly; £500, the extra amount to be realized
attheend of 15 years, at 5 per cent. interest, equals £25 yearly ; extra upkee
per annum, including repairs, fuel, oils, grease, etc., equals say £i125—total,
4400 yearly. For the output named this annual amount is equivalent to
0'85d. per ton. There are few circumstances in which such a small difference
per ton would not be more than covered by the extra price to be realized by
the careful preparation of the coal. No account is taken here of the cost of
washing, which must go against the extra price to be got for washed dross.
There is, in addition. the probability that a more ready sale will be got. The
result of the calculation would be much more favorable for a colliery with a
larger output and a longer life.

Of recent years great attention has been paid to the construction of
pitheads and to devices for saving labor. That such attention will be amply
repaid is plain, when we consider that for a colliery to last 15 years on the
same basis as in the last calculation, the saving of one man on a pithead, or
£450 per annum, will allow a capital expenditure of £500. Gradients so
arranged that four lads at 13s. 6d. per week can do the work of four men at
18s. per week will justify a similar outlay. The saving of a horse, at a cost
of say (4o yearly, will allow an oatlay on the railways of £4oo0.

Then, as regards the kind of boilers to be employed, the saving of 4tons
of fuel per day for 15 years at 1s. 6d. per ton, or say £I10 per annum, less
say £30 yearly for extra repairs required, will allow an additional expendi-
ture on boilers and heaters of £800, without taking into consideration the
extra value at the end of the period and the saving of labor which results
from the smaller consumption of fuel.

Too much must not be spent for economy in working. Take an example
from another industry. Triple-ex*mnsion engines for steamships are looked
upon as a necessity for economical working, and yet it has been contended
with much; force that for a river steamer, running only for a few months in
the summer in a place where coal is cheap it is true economy to save the
first cost by making use of the old-fashioned single-cylinder engine, even at
the cost of a considerably increased coal-consumption.

According to the same reasonin%, in fitting up plant for a small field to
last only for a few years with a small output, it mag be best to fit up second-
hand engines and cheap boilers. Each case must be considered by itself.

Where it is not desired to invest a very large capital in a concern,
arrangements may be justified which are not economical. In such a case
care paid to the desiﬁning of arrangements may make it possible for im-
provements to be gradually made out of profits or otherwise wben it is con-
sidered advisable to invest more capital in the concern. Carelessness in the
attention to such details may put the colliery in the possession of many
which require such radical alterations to put them right that the owners
hesitate to spend the money required.

The most careful consideration must be given to the details of all the
arrangements in developing the colliery underground, and in the conductin,
of all the various operations in connection with the output of coal. Muclgl
money may be saved by the careful laying out of pit-bottoms, and for large
outputs, a large expenditure may be necessary.

The question of the kind of haulage to be adopted is important, and
must be considered in relation to the nature of the roof, etc. ‘lPhe cheapest
working haulaie may not be the best, if it involves large outlay and heavy
expense for upkeep, and, on the other hand, considerable extra’ first cost in
roads and haulage may be justified by subsequent economy in working.

In considering the question of the system of working to be adopted and
the laying out of these workings, all available data must be made use of.
The comparative cost of working at the face of the difierent systems, the
upkeep of roads, the cost of timber, the output that can be got, all call for
consideration in estimating the advantages and disadvantages of each
system.

For a large field it may pay well to experiment carefully with the
different systems of working, where there is a doubt as to which is best, and
the same may be the case in the consideration as to which of two seams
should be worked first.

Concentration of output should be aimed at. Perhaps too little attention
is paid to this, and it might be of advantage at times to make out cost-state-
ments, not only for different seams, but for different sections of the same
seam. It may be necessary to push the output of a small section by putting
in extra men, or by double shifting, even at a considerably higher cost per
ton at the face, if the cost is high for upkeeping the roads to the section, or
for the haulages. If statistics were noted on this point some surprising
results would be revealed. The same thing holds when a seam is nearly
exhausted and the output small. The oncost becomes high and the cost for
timber and other material is excessive. In addition to the general saving on
the upkeep of roads and on haulage by concentration of output, there may
also be a saving in the cost of the inspection necessary under the Mines
Regulation Acts. .

In connection with this point, it may be noted that the saving obtained
by the use of coal-cutting machines, owing to the increased output from the
face, may be greater than is generally supposed.

Take as an illustration a case from experience. A road, 1,188 feet in
length, cost for upkeep for three months, £7 18s. 6d. for timber and
£22 14s. 3d. for wages, or a total average per fortnight of £5 2s. 1d. Owing

to the arrangement of workings, the entire length of working-face in connec-
tion with this road is 462 feet. The probable output from this face by hand-
labour would be about 500 tons per fortnight, and the quantity that could be
worked by a successfully operating coal-cutting machine would be about
1,000 tons for the same period. . .

The cost of the upkeep of the road on the basis of the actual cost for the
three months in question would be 2°45d. per ton for hand-labour and 1.22d.
for machine-cutting, showing a saving for the latter of 1'23d. perton. In
addition to this saving there would be the lower cost of haulage in favor of
the machine, owing to the larger quantity taken over the same road.

It may be found of advantage to obtain concentration by the driving of
cross-cuts between seams even at considerable expense, especially if a road
with a good roof can be used for a seam where the roof is bad. By this
means one haulage may be made to do the work of two, and, within reason-
able limits, the larger the quantity to be drawn by a haulage the cheaper
will be the cost per ton. By such an arrangement also, coal may sometimes
be worked which would otherwise require to be left in to protect main
roads, etc. . .

As showing the necessity for careful attention to every de’gall in colliery
working an example may be given from experience in connection with haul-
age. At Gateside colliery, all the haulage is worked by means of a band-
rope from the surface. This band-rope works in all five !laulages, two in the
ell coal-seam and three in the main coal-seam. In passing down the shaft
and from the one seam to the other it goes over in all 14 pulleys, three of
which are clip-pulleys, and none of which are less than 6 feet in diameter.

For the first few years after the haulage was started, the rope gavea
great deal of trouble, and only lasted from 6 to 10 months. . Theu? was so
much difficulty experienced in keeping the splice right that it was inferred
that there was a great strain on the rope, and a heavy rope was used, it bein
got four times in succession 14 inches in diameter. The ropes were got of
various qualities, and for 33 months the cost was £358 17s., or 10 18s. 5d.
per month. In order to ascertain really what power was being used, and
what size of rope was actually required the engines were indicated. The
diagrams showed only about 30 horse-power, when the engines were working
with their heaviest load, and, by calculating the strain on the rope, it was
evident that a smaller rope ought to do the work. The next rope was got 74
inch in diameter, and of improved steel. Two ropes of this descn%}ion lasted
26 months, and cost only £63 6s. 5d. or £2 8s. 8d. per month. The saving
in ropes therefore, on the basis of these results, has been f1or 17s. per
annum, and the smaller ropes have done quite as much work as those pre-
viously in use. The large ropes were agparently too heavy and stifi for
their work, and damaged themselves by their own weight and by going over
so many pulleys. . . L

It might be a profitable calculation to consider how far it is wise to use
slow speeds for band ropes, and whether higher speeds, with gearing in con-
nection with the haulage-machinery belowground, could not be adopted with
advantage. Ten miles per hour would not be too fast for a rope to run in a
shaft : with such a speed, a very small rope would be sufficiently strong, and
probably there would be less wear of the driving-pulleys. .

It is a point worth noting that where any expenditure is found desirable
with the object of making a savingin working costs, it is best to do the work
as quickly as possible. There is often a strong temptation to spread such
expenditure over a lengthened period, so that the oncost charges for any
fortnight may not be unduly increased. This is not true economy, nor will
it be f%und so when reduced to the test figures. Take for example an outlay,
say on mine-driving, of £200, which will, when completed, give a saving of
£3 per week. .

Say that this work may be executed at the soonest in 2 months, or that
it may be spread over 5 months. At the end of 5 months, the gain of the

former method, on the basis of the same rate per fathom in both cases,
would be as follows :—
: £ s d.
Three months at £3 per week, say ............. 36 o o
Interest, say........cooiiiiiiiiiiiiiiei 112 o
Total ...cviviiii i 3712 ©O

In this case, therefore, £237 12s. spent in 2 months is no more, as regards
results, than £200 spent in 5 months, and it would be worth while to pay a
considerably increased rate to get the work quickly completed.

The question of when repairs should be executed is a matter for careful
consideration, ‘‘ A stitch in time saves nine’’ in many cases, but at the same
time, while plant should be kept in good order, it is difficult to keep every-
thing in perfect condition, and it may be better at times to have a little waste
than to have constant expenditure.

Improvements in the Stamp Battery.

Is the stamp battery capable of further development ? Apart from mod-
ification of detail, there would seem onlgetwo directions in which develop-
ment may be expected - The one is the better adaptation of the battery to
dry crushing. 'Fhe other is the introduction of variable adjustment, en-
abling one and the same battery to stamp any class of ore. In dry crushing
by stamps, one of the difficulties is that the discharge does not keep pace
with the crushing. Unless there is instantaneous and thorough screening,
the output is reduced, and, as the fines are ground still finer, while the larger
pieces are in process of reduction, a perfectly uniform product is not ob-
tained. Screening is sometimes accelerated by means of an exhaust, but
attempts are now being made to supply intermittent blasts of compressed air
low down in the mortar, so as to get rid of the fines as quickly as they are
formed. Unfortunately none of these improvements can be effected without
discounting a valuable advantage of the stamp battery—its simplicity,

As regards variable adjustment, or the capacity of altering at will the
speed, drop and force of the blow, to the knowledge of the writer nothing
has been done. No one set of stamps can at present deal in an equally efh-
cient way with every class of ore. Batteries, therefore, range between the
extreme slow stroke, long drop, light weight stamps, and those with heavy
shoes, short drop and rapid stroke. ese variations are not arbitrary

L)
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notions of manufacturers, but devices called into existence by actual require-
wents,  Tor, though the object of crushing is one—namely, stripping the
worthless gangue {1 a1 the mineral, and, in most cases, the amalgamation of
the latter, vet the method is necessarily manifold. Omne ore differs from
.nother in its lithological, mineralogical, chemical and physical chamcter-
wties, and in consequence the most perfect separation and amalgamation
Jvmands battery work that may vary from slow crushing to rapid percussion.
I is obvious that a friable, honey-combed quartz requires a different blow
srom & hard, tenaceous rock. It will nntumﬂy be said that, when the ore at
the unne is known, the stamp details can be snited to it, and no further ad-
jwstment is needed.  But this does not apply to custom mills ; nor does it
stnetly hold true to private mills.  For the ore int any one mine is seldom
vonstant ; lodes change as the depth increases, fresh reefs are struck, etc.,
and the alteration in the mineral makes some change in the battery advisable,
if perfect crushing is desimble.

‘The reply, of course, is that milling is not to be a theoretically but a
connmercially perfect process ; and, if the speed drop, and blows are fairly
weil adapted to the ore, the acme of perfection is not worth the additional
complication to the battery. This 1s a very reasonable and conclusive
answer, $0 long as the inventor does not bring a satisfactory und practical
retort in the form of a simple and adjustable battery. Truly, it is not easy
to see how this can be done.  For practical reasons’it is advisable to retain
i livision of the stamping units, asin the present gravity batteries.  But the
use of steam, pnewmatic and hydraulic cylinders, with other accompanyin
valves, ete., for every stamp, would convert the battery intoa complic':\teﬁ
emgine.  Electricity furnishes apparently the easiest solution of the problem,
as its application to the percussive rock drill is well understood, and could
doubtless be used in an clectric stamping battery, in which stroke, speed
amd impact would be easily capable of multiple adjustment. But, con-
sudering the rough conditions under which most batteries have to work, is
the gain worth the complication introduced? Possibly not. Yet there is
room for a crusher that shall have wider lmitations than either stamps or
rolls in the present form,

British Columbia Association of Mining Engineers

MEETS AT NEW DENVER AND DECIDES TO FEDERATE WITH THE CANA-
DIAN MINING INSTITUTE.

A meeting of the British Columbia Association of Mining Engineers
was held at New Denver, B.C., on 17th ulto.

A letter was read from Mr. W. J. R. Cowell of the Victoria Metallurg-
ical Works pointing out that the Provincial Government maintained an
assayer in competition with private assayers, which he considered unfair to
the profession.

1t was decided to increase the council to ten and Messrs. J. D. Sword
and J. B. Hastings of Rosslaitd were accordingly elected to the board. The
secretary (Mr. G. F. Moncton) moved that clause 4 of the Constitution and
By-Laws of the Association be amended to read ¢ members shall be profes-
siostal mining engineers, geologists, metallurgists or chemists or persons
practically engaged in mining, metaliurgy, or metallurgical engineering.”
‘This amendment was carried thereby widening the scope of the Association.
The question of federating with the Federated Canadian Mining Institute
was next considered and adopted unanimouslv. There was considerable
discussion as to the next place of meeting, Rossland finally being decided
upon. It was also decided to hold under the auspices of the Association an
mportant conference of mining engineers and mining men of the province
at Vancouver in January.

The following new members were elected :

M. S. Johnson, Slocan City, B.C.
Roy Clark, Rossland

Frank Loring, Kossland

T. C. Cothenll, Revelstoke

Good win Ordway, Rossland

J. W. Sword, Rossland

C. W. Callahan, ( Galena Mines Ltd.)
Alex. Dick, Rossland .

Capt. Morrish, (New Gold Ficlds of B.C )
C. M. Wilson, Sandon

Dr. W. C. Howard, Vancouver

1V, Ralph, Victoria

J. B. Hastings, Rossland

W. J. Tretheway, Kaslo

H. E. Carry, W, W. Gowen, and H. G. Nichols.

The secretary was instructed to ask the Secretary of the Federated
tanadian Mining Institute if he would be present at the January meeting,

Siice the meeting a number of applications have been sent in for mem-
bershup. It is expected that after the Rossland meeting there will be at
least 120 members. There are now nearly go.

Breakage of a Winding Rope at the Hansa Mine.

Shaft No. 11, of the Hansa Colliery, Westphalia, is 389 fathoms (712
wetres) deep, but the coal is wound from the sixth level at a depth of 363
tathoms {663 metres). The two-decked cages, which carry two tubson each
deck, are provided with safety catches. The winding ropes, of 2 inches
st multunetres ) diameter, and weighing 19 lbs. per yard (934 kilogranumnes
per metre) are led over pulleys 16 feet (5 metres) in diameter, made up of
vast-1ron rims and wrought-iron spokes. Theduplex winding engine is fitted
with Kraft valve-gear, and provided with a steam brake, and also with one
«pending on the action of a weight. The ropes, which are wound up on

and unwound from a drum 12 feet (3°7 metres) wide, and of 26 feet (8
metres) diameter, are 3 feet 2 inches (97 centimeters) apartin the shaft ; and
the winding rope is dnly partially counterweighted by a flat under-rope,
weighing 15 1bs. per yard (7% kilagranunes per metre}. The distance be-
tween the drum and pulley shafts is 37 yards (34 metres), the height of the
latter above the pit bank heing 82 feet'(25 metres) ; and the pulleys were
directed to the central points of the two drums by skewing their bearings,
Owing to these circumstances, and the slight distance between the shaft and
the engine, the ropes had a tendency to wind up on the inner side of the
drum ; and in consequence thereof the edges of the pulleys nearest the shaft
were subjected to considerable wear, ‘Thie greatest load carried by the rope,
including cage with accessories, four loaded tubs, and 766 yards (701 metres)
of rope, was 14°36 tous.

On 3oth June last, at 11.30 a.n., the rope of the rising cnge hroke
suddenly above the pit bank ; the upperend rebounded into the engine-room,
wound itself round several iron beams, and pulled them out of their seatings
in the brickwork, as the engine ran away, breaking the valve-chest. The
rope of the descending cage was completely unwound, and broke where it
was fastened to the drumn, falling with the cage to the bottom of the shaft,
although, as+ wn by the guides, the safety catches came intoaction several
times, withou. owever engaging sufficiently with the timber.

There can be no doubt as to the cause of the accident, observes the report
of the Dortmund Oberbergamt, published in Gluckauf, because the ground
was strewn with pieces from the flange of the south drun which had worn
very thin,  So soon as the rope, in consequence of the pulley flange break-
ing, had lost its hold in the groove, it must, bf' falling on to the pulley
shaft, have become slack for a moment. Before the few yards of the rising
rope could be wound up by the drum, the rising cage must have come torest,
or have even commenced a downward course owing to its z2s vsva being an-
nihilated. In the moment when the rope was again pulled taut a violent
jerk must have ensued, as the winding speed at the time was 33 feet (1o
metres) per second.

The broken pulley had not been a year in use, and the excessive wear
mentioned above nust have taken place in this short period. According to
all appearances the extia-hard crucible steel wire rope, whose breaking strain
was g5 tons (})er square inch (150 kilogramumes per square millimetre), must
have worked in a too narrow groove ; and in consequence of the side thrust,
owing to the pulleys being slightly canted, and after a certain time, through
the inner side of the flange wearing, the rope made for itself the necessary
space.
P The daily inspections of the winding gear, prescribed by the regulations
of the German Government, were duly made, without revealing any unusual
wear in the pulley flange; but such wear would be difficult to discover
when, as in the present case, the rope groove is very deep, while inspection
is rendered more difficult by the fact of the pulleys being covered with lu-
bricating material. At several collieries in this district 1t is the practice to
drill small holes in the flanges, so as to permit of easily measuring their
thickness ; and the case under notice shows that this practice is to be re-
commended for general adoption.

-

Scanning a Prospectus.

Mr. Hartley Withers' article, *“ How to Scan a Prospectus,” in the Cora-
hill Magazme for the current month, is full of hard facts and good advice.
He shows very clearly that the application of the joint stock system to in-
Justrial enterprise has up to the present chiefly benefitted the company pro-
moter at the expense of socicty in general, and that ** the joint stock failures
have been so nunerous in proportion to the successes, that many mensay in
their haste that all new companies are swindles.” The majority of the pros-
pectuses which come before the public in connection with new joint stock
concerns, are denounced_as examples of audacious impudence, and as giving
lamentably emphatic evidence of publicgullibility. “They,”says Mr.Withers,
‘* seldom give one-half of the information which anyone in his sense would
require before investing in a new company, and yet it must be inferred that
they do not display or conceal their charms in vain., Unless they succeeded
in attracting subscriptions why should promoters waste money in covering
the pages of the press with advertisements?” How trueisallthis! Vet
investors have the remedy for the existing state of affairs in theirown hands.
“ If,”* says our author, ‘‘ the public would only give a little attention to the
matter of prospectuses, and decide as to what they ought to state and in what
manuer, and resolve never to be beguiled by one which did not fulfil all the
canons of an irreducible standard, there would be a change for the better at
once. But instead of doing so, the public prefer to dub all company pro-
moters thieves, and then to encourage them to be so by its own laziness, It
looks at the estimated yield to shareholders without troubling about the
basis on which the estimate is founded, and perhaps reads the names ot the
directors, and if these are sufficiently ornamental it is enough. Any one who
bought a house, oreven a pair of shoes, on such terms would be considered
a fit subject fcr medical examination, and yet one would have thought that
such a matter as buying an interest in 2 new company required no less care
and consideration.” Mr. Withers divides prospectuses into several classes,
and analyses each of these in scientific fashion. Of course much of what is
said has<heen said before by other writers, but this notwithstanding the
article is exceptionally well written, and we recommend our readers to care-
fully peruse it. The following extract is to our thinking particularly enter-
taining : ¢ The mining prospectus is useful sometimes as showing what
should be avoided. DMost of them contain little but the glorification of the
properties which adjoin the mine that is to be acquired by a ¥rivilegcd
public. The regulanty of the reefs, the consistently high grade of the ore,
and the low rate of working expenses in the next-door neighbor, are bronght
forward as incontestable arguments, that the same satistactory conditions
will be found to prevail on the new company’s side of the boundary. Thus
crudely stated, the contention is exposed in all its illogical absurdity ; but
variatiuns of the same weak syllogism in a more insidious fonn are often
found in industrial prospectus:s.”
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Classifying Tailings Before Concentration.

Messrs, W, Bettel and J. 1. Johns have been carrying on at the Ferreira
mitl some novel experiments on behall of the Chamber of Mines, Johannes.
burgn It was believed that better results coutd be got by classifying the
pulp previous to concentration, but the anticipations were not realized. The
expeiiients were in the ditection of roughly classifying, by means of spitz-
Inten and spitskasten, and of passing that putp alowe which came from the
spitZluten over the vanners, It was found that under these conditions the
vanners have not caught their usual pereentage of metal,

The oxplanation offeved say be thus summarised ¢ 1. Overloading,
2. To a principle which has hitherto not been recogatized on these fields, but
is wellknown on the dismond-fields, that minute particles of high specitic
ran ity will subsiae through a shallower lay er of pulp suspended by agitation
wa tubid medivm csuch as a mixture of coarse amd fine sand, pyrites and
clay 1 more readily than throngh a classified pump, consisting of coarse par-
ticles suspended in clear water,  This may be explained by assuming a
reduction of surface tension in the forter case, 3. The proportion of fine
gold escaping in sands and slises is increased when an excess of water (over
nonnaly is present in the pulp. 4o With Spitzluten, an inereased clear
water supply carries off fine gold and floured amalgam in considerable
amowts in slime pulp 3. The scouring action of the coarse sands, cte.,
from the spitzluten dree from shmesy prevemts the collection of floured
amadzun on the shaking amalgamated plates on the vanners, and this amal-
g so ost is not wholly recovered in the concentrates collected,

The pulp s consisting of slime and finest sands s delivered by the spitz-
Kasten is fmperfectly concentrated on the thivd vanner, such pulp requiring
it large arca dqual to a very shallow layver of liguid for eflicient concentration.
The finest slimes csolid matter in eflluent from spitzkasten, are very rich in
gold 1 this is attributed to the presence of suspended floured amalgam and
free gold of extrene temnity, probably coated with filns of grease or sul-
phides, which cause the particles to exert a increased surface tension,
sutficient to overcome the action of gravity to a very considerable extent,

The results obtained are, however, eatremely interesting, and may,
wider cther circumstances, have a distinet commercial value,  When Frue
vanuers are used for concentration, previous classification, in the opinion of
the experimenters, would not he advantageous, but where any other concen-
trator, not having o vanning motion, is employ ed, they would recommend a
previous classification of the battery pulp,

COMPANIEE,

Goldfields of British Columbia, Ltd.—The first ordinary or statutory
meeting of the above company was hield on 2nd inst., at London, Eng.,
under the presidency of the Right Hon, the Earl of Essex, chaivman of the
company. The Seeretary, Mr, I, Callow Hole, read the notice convening
the meeting,  The Chairman said : As a rule @ statutory meeting was merely
a formal atfaiv, but to-day he was in a somewhat different position, and wis
able to depart from the usual plan. .\ certain amount of work had beep
done, and there was reasonable expectation of paying substantial dividends
before very long.  Hearhear,y e company was floated with a nominal
capital of £600,000, of which the vendor :\grccd to take £40,000 in cash, and
£360,000 in fully-paid shares.  The directors, however, tanaged to reduce
the cash payment from £40,000 1o £25.000, the vendors taking the balance
of £375.000 in fully-paid shatres.  ‘The prospectus of the company was issued
in March, at a time when the markets were very stagnant, and a depression
was going on all round.  In spite of that, however, they had a faiely satis-
factory answer to their appeal, with the gratifving result that their list of
sharcholders now showed a large munber of influential names.  Since they
went 1o allotment the directors had turned their attention 10 the proper
transfer of the varions and valuable properties which they had acquired, and
theshareliolders would readily understand that in order to comply with the
Company Laws in British Columbfa, there was necessarily 2 certain amount
o1 delay in getting them transferred. Al that had now been satisfactorily
accomplished, and he thought that everything was now on the high road to
suceess, Althongh the company had only been in existence for ahout four
mouths, it had alrewsly given birth to a strong, healthy, and he might sav, a
good-looking child, 1 Laughter.) He did wot know if they had ever dis-
cerned i, but the laws of nature were somewhat different from the laws of
companies,  Whereas, in nature children are entirely dependent for their
welfare and well bheing on their parents, companies such as theirs were de-
pendent not only for their welfare but for their very existence on the state
of health of their children.  The name of this promising child was called the
Waverley Mine. It had heen successfully floated, and the directors of the
Goldfields of British Columbia were so satisfied as to the worth and wealth
of that mine, that they had agreed 10 take merely a nominal sumn as purchase
consideration, just to pay the various expenses, such as the flolation of the
company and the expenses incidental to bringing it out, and to take the
remainder of Jie purchase consideration in fuily paid-up shares. They had
probably all scen the prospectus of the Waverley company, and if they
would examine that closely they had every hope that the amnount of ore there
would average about 20 Ibs. per ton.  They would be, however, quite
satisfied if it were only 10 0r 15 1bs. per ton. The directors had been very
fortunate in securing the services of Mr John Grant, who was to depart for
British Columha to-morrow, when he would turn s attention to making
this Waverley nune as profitable as possible, and he hoped before the winter
to-make sone valualle shipments over to this side. The directors of the
Goldficlds of British Columbia looked upon the Waverley as a most valuable
asset, and they felt certain that as soon as the shares became known on the
marhet they estimated that the company would make a proﬁl of about

40,000, which woukd be mmple to pay a very substantial dividend on the
1ssued capital.  He then called their attention to two reports  One was an
extract from the Kessivnd Menes, dated June 12,1897 1 ** Good show of quartz
and pyrrhotite on Jumbo Hill, Thingsare looking well at the Flossie L. “This

is one of the claims in bond to Grant Govan's London Co., Tuo
tunnels are being driven, one on the ledge of the west side of the west bl oL
of little Shieep Cieek, the other diagonally across the Jumbo Co’s vein which
comes down Jumbo Hill.  Both tunnels are now about 150 ft.  Inthetunnd
running to Jumbo Hill there hias just been opened a fine body of quartz and
solid pyrrhotite.  1ts extent cannot be defimtely determined, Tunnel at this
point has not made a depth of over 6o feet, but a little further on the il
rises rapidly, and depth will be made very quickly. The ore body found
lies on the 1eft, a good simooth wall appears on the side, and all the indwa-
tions are favorable for a large ore chute,  The tunnel is running thence mto
a mundic dyke, which runs down the west side of Jumubo Hill. This is the
dyke which cuts off upright on the Rossland«Camp. Itis about 125 fuet
from the face of the tunnel to the line of contact, and it is veasonable w
suppose a goad ore body will be found somewhere in the mine now hewmy
openied up. Another telegram which comes from Reuter, dated from
Revelstoke, June 29 ; **.\ trin of cight cars loaded with copper butlion and
matte from the Hall mines left heve yesterday for Montieal for shipment 1o
Eugland.  “This is the first consignmient from British Columbin, It is i
in silver and gold, the value being about #5300 per ton,”  He thought they
would agree with him that these were very satisfactory reports.  Referring
to the future of the company, he was pleased to tell them that Mr, Gramt
Govan had consented to go out to British Columbia and act as mannrging
director.  He had already left for the sceneof action, and he asked the char-
man to tell then how sorry he was not to have been at the meeting, but Mr.
Govan thought, in the interest of the Goldfields of British Cohwumnbia, that
the sooner he got out there the better. It was mainly to Mr. Govan's
ability and untiring energy that the successful operation to which he had
attuded had been completed, and it was mainly owing to him that the parent
company had been formed at all, and when he told the sharcholders that Me
Govan had a v -y large stake in the company they would be perfectly cer-
tain that he would do his utmost to ensure asuccessful future,  Besides Mr,
Govan they bad three names that appeared in the prospectus of the Gold
Fields, whicl he felt sure would carry great weight, vie.: ‘The Hon. David
W Higgins (Speaker of the Legislative Assembly of British Columbia . ;
David R. Ker ( Prestdent of the British Columbia Board of Trade, Victora :;
and the Hon. Chas. E. Pooley, Q.C. ( President of the Executive Council of
British Columbia). IIe thought that thuse three gentlemen would be abvae
lutely invaluable to the Board.  Owing to the mountainous and lieavily
timbered state of the country, the work of prospecting had been very difficult,
but now that the place has been opened up by milways and other means,
that difficuity has been somewhat abated, and prospecting is belnyg carried
on with vigor. The result is that the LeRoi mine has been proved, and also
the War Eagle, and fresh finds are being continually :made, which only
require a little proper development and expenditure of capital to make
them paying concerns, 1 will only cite one instance of the remarkable value
of the mines out there, and that 1s in the case of the Lanark mine, The
reports came to hand not very long ago, and they show a profit in Mav of
L3000, aprofit in June of £4,000, and hopes are now entertained of the
profits amounting to between £%,000 and 7,000 a month. The Lanark
mine is situated very near the Waverley, To sumn up in one word he thought
the company had a great future hefore them. Everything was in their favor,
It was o white man’'s country and a white man’s climate, and although he
did not for one moutent profess to say that this company was going to make
its fortune in a single day, yet he hoped aud believed that with a litle care-
ful management, and a certain amount of luck which they could not do
without, the dircctors would be able to justify the confidence the share.
holders had placed in them, by returning a good and substantial dividend

Fraser River Gold Mines, Ltd.—The first ordinary (statutory ) generl
meeting of this company was held in London, on 6th instant, Mr. John
Lowles, M.P., (Chainnan of the company ) presiding.

The Secretary, Mr. \W. A, Stearns, read the notice convening the
meeting,

The Chairman said @ Gentlemen, this is the statutory meeting of the
sharcholders, held in accordance with the obligatory clauses in the Com-
panies Acts. It is not usual to make any very lengthy statement, and one
does not expect, as a rale, & very large attendance,  But perhaps 1 may be
allowed to say that this is the first issue in a double sense of the new gold-
ficlds of British Columbia, That is a strong company, which was formud
under excellent auspices, and I do not think it has any cause to be ashamed
of its first offspring.  The property has been transferred, and we have in
charge otte whom we think to be a most capable, responsible and expert en-
gineer, in Mr. W, F. Gore, of Vancouver, from whom we have recentiy -
ceived information with regard to this property. I ought, perhaps, to sy
that we have two classes of property.  We have, in the first place, ten miles
of the Fraser river  We are advised that this is the best ten miles of the
Fraser river, both for working purposes and for its gold coutents. .\nd
then we have two placer properties at no great distance from it, which wall
be worked under the same management.  RBefore we took the property up -
I am speaking now of the New Goldfields—we had the advantage of the
advice of Mr. Cox, of Messrs. Bainbridge, Seymour & Co., who had himwif
just returned from the locality.  He confirmed the very high opinion, hasl
not mercly on his own experience of British Columina, but also from his «x-
perience at the Antipodes, of the capacity for profitable dredging on the
Fraser river.  We received this telegram on June gth from Mr Gore, wh
regard to the machinery ; ** Fxpect to recewve all the machinery within the
next seven weeks.  Dredge will begin to work about the middle of Sqjp-
tember.”  On June 1Sth we had this cable : *¢ Machinery will soon be com-
pleted ; everything woing on most satisfactorily.”  With regard to the two
placer properties of wiich I have spoken to you, we received this cah
dated June 23rd - * Subject to your approval, shall commence work at om e
on either one or the other hydraulic unning property.”  So that the happv
position we want to get at as quickly as possible—ol winning the gold, and
being able to store smue of it 1o our credit at the bank—uwill, we hope, be
accomplished fact before very long.

o 5 T
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Empress Gold Mines Co. of Ontario, Ltd.—The following statement
1 accounts was submitted to the sharcholders, under date of 2gth ulto.:

RECELIPTS,
sale of 8,000 85 shards at 2,50 ..... e rerrieeiaes e e .. $20,000 00
sale of 132,3% $1 shares at 25c¢., less commission............. . 27,7206 g0
Bullion ... ... .. oo Cheeres e e eerieiiaees 1,408 45
249,135 35
EXVENDITURE.
TUSUEADICEC. & o s ee v s saonnnacoonsnanse oo $ 3069 75
Interest. .. .. ceeaeas Cevecranaane e 182 74
Plant as under—
Assay OMfit, coineniiinen i & 225 00
Stamp milt machinery, freight and daty.. ..., 5,576 07
Lngine, boiler and freight ..................... 1,312 00
Compressor plant and freight ... .. 1,984 50
Compressor e)\ant fittimges. ..o L .I71 32
Compressor boiler and freight........... e vaeee 646 39
Compressor drills, columns and hose ........... 678 00
Pumps coeve cove i Cee P 212 50
Mill fittings and water pipe,ete ... ... ... .. 950 27
Boarding house ... 6oo 00
Blacksmith shop ...o.ovevvvian e, Ceraeeraes 2350 00
Assayoffice ...l Cerereeens 100 0O
Stable ..oooiiiiiin s e 100 00
il house ........... e e 50 00
Tramway ...... e e e 1,500 00
Mill building, foundation, placing machinery, and
dams for water supply... ..o o $.423 o4
— 22,509 09
Transfer office (1 year's salary) .o..o0 ol L 400 00
ROAS - cvvvnann wons triinniiiaca e iaenans 599 43
Woeod lot ....... e e e 407 47
Management and ofice ......... . e 1,313 00
General expense ... N 5,189 14
Mining and milling ...l 16,054 16
Muning and milling supplies on hand as follows :
Drygoods .....cooeieninne ceeeens cesesresees B304 4O
Groceries ... ... PR Ceeieaeseaaens heeraes 382 45
TArdWare. . oo veennevenaenananns e vieree 533 40
Hayand oats ........ ceveees ceeeenies ceeeaes .. 64 00
Ol .ovvvennnaninnn e erie e iara e . 51 15
Cordwood ... vovvneiinnenn, Ceverraanes RO 531 00
Dynamite .......... ...... e, ... .. 60000
Fuse, candles and detonators ... .........., . 135 00
Drills ...... Ceieaeen e e e 180 00
— 2,781 4o
$50,106 18
Less—
Profit on boarding house .....o v o Looiaeel ¥ 597 o4
Accounts unpaid ... .... e Ceeeereaee, .v. 1,639 54
: —— 2,256 58
) $47,849 6o
Balance on hand and in bank ..... Cereeeene, .. 1,285 75

TR

LeRoi Mining and Smelting Co., Ltd.—The following shows the divi-
c.ends paid by this company to date :—

October 2, 1895 . . vveeie i iennsineneansnananns { 23,000
February 6, 1896.. ... A 50,000
Marcha, 1896, 0 cviiiiiiiiieraieeienennns 25,000
May 15, 1866, ... ..., bt tiiiteaaeieaes 50,000
June 10, 1896. ... oieeiie Cherreieesieeenans 25,000
July-15, 1896..... P 25,000
Qctober, 22, 1806..... Criietesaeiriaseraanee 23,000
December 3, 1896. ... viiiiiiiiiiiiaals ceee 25,000
January 6, 1897......... e e iiiraeeeas veee. 25,000
January 29, 1897, c. ittt 25,000
February 26, 1897...0000 ceveniiiiiienen, 25,000
March 29, 1897 cceieiiniiiiiniiiienienss .. 25,000
April 30, 1897....... Cereeaeenanes Ceeeeaeeee. . 25,000
May 29, 1807, cevreeriieriiiioiieiiieaiianias 25,000
July 3, 1897, ceev e e vereeeaeeae, 235,000

Total. .ot i £450,000

Ontario Government Gold Corcessions, Ltd.—Registered 29 May.
Cpital £So,000. Head office, Finsbury House, Blomfield st., London, 1.C.

Rocky Mountains Exploration Co., Ltd.—Registered May 29th, by
¢ R. Thotas, 59 Chancery Lane, with a capital of 10,000, in {1 shares
1430 Deferred.) ” Object: to search for, prospect, examine, and explore
mines and ground supposed to contain minerals or precious stones.  The
direclors are F. Davies, H. B. Wuttig, E, R. Grant, G. R. Schoeber, and
I\, Sedemayn. Qualification, £50. Remuneration £50 each per annum.
Rewistered office : 13, Copthall Avenue, E.C.

Syndicate, Ltd.—Registered May 24th, by M. Murchison, 66 Finsbury
Puement, E.C., with a capital of £25,000, in 41 shares {3500 deferred.)

Object - to acquire, develop, work, and deal with lands, mines, mining
rights, claims, winerals, ores, mills, etc., in British Cohn_nbm_n:l(l qlscwhcre.
Tle directors are to be elected by the subscribers.  Qualification £200.

—

Slocan, British Columbian, and General Mining Syndicate, Ltd.—
Registered by Cheston aud Sons, t Great Winchester street, with a capital
of £50,000, I 49,750 L1 Ordinary and sooo Deferred shares of 1s. cach,
Object : to acquire any mines, mining rights, grants, leases, claims, conces-
sions, metalliferous land, alluvial grounud. diggers' rights, o&)lions of pur-
chase, cte,, in any part of the world, and to develop, deal with, work, and
turn to account the same in such manner as the company shall see fit | as
miners, smelters, metalinrgists, builders and contractors, clectricians,
mechanical engineers ; to construct and maintain telegraphs and telephounes,
wharves, docks, piers, rail and tram roads, etc., to lay out land for building
puoposes ; to develop the resources of land by clearing, draining, plavting,
wrrigating, and cultivating the same.

The number of directors is to be not less than three nor moro tuan seven.
Registered office : 13 and Ly Abchurch Lane, E.C.

Harris Fraser River Gold Recovery Co., Ltd.—Registered by T.
Simpson 8 Union Court, E.C., with a capital of £100,000, in 41 shares.
To operate a lease of five miles.

Hastings {B.C ) Exploration Syndicate.—The first (or statutory)
general meeting was held at the London offices of the company on 215t ulto,
Mr. James Head, who presided said : You have been informed by citcular
that the board have purchased ecight claims in the Fort Steele district
( British Columbia) between the Sullivan and North Star groups, and from
the advices of the managing director and others, we beligve we must have
the North Star and Sullivan lodes  The North Star mine has been shipping
ore regularly for some time; but Mr. Dewdney’s last letter informs us that
the route from the south has received a check by the loss of two steamers,
The North Star and Sullivan mines will be criterions from which to judge
our own properties. There may be sonte difficulty in locating the veins
owing to the large quantity of float on the property; but, as every mining
man knows, the only way to discover the lodés is to sink a shaft and cross-
cut -ast and west, or north and south, as the case may be. There is nothing
furtner to be told to-day, but as fast as news is received the sharcholders will
be informed of the same by circular.

Princess Gold Mining Company of Ontario.—The case against this
company entered for the assize court at Rat Portage by Wm, James and
James Gordon, had a hearing recently before Judge Robinson, and judgment
was reserved.  The plaintiffs claim payment for a'shaft 6o feet in depth, at
222.50 per foot.  ‘That was the original contract, but a mistake occurred in
the location to begin work, and it was abandoned at a depth of 3o feet. The
plaintiffs claim payment in particular for the 30 feet of worked ore, and
damages for the balance of the contract. The defendant company disputed
this payment, on the ground that the plaintiffs assumed responsibility for
the location of the shaft, and knesw that they were not working on the
Princess property as called for by the contract.

———

Canadian Lake Superior Syndicate, Limited.—Registered june 25th,
by Hollans & Co., 30 Mincing Lane, London, E.C., with a capital of 43,150,
in 41 shares. Object: To :ufopt a certain agreement, and to acquire, work,
and deal with property, mines, and rights of all kinds,

North-West Mining Syndicate, Limited.—Registered July 19th, by
Wilson & Co., 1 Copthall Buildings, London, E.C,, with a capital of £20,000,
in £1 shares, Object: To acquire, develop anud work any farms, lands, pro-
serties, buildings, timber, mines, minerals, leases, concessions, claims, ete.,
1 British Columbia or elsewhere.

MINING NOTES.

Nova Scotia.

We are pleased to note that the Symon-Kaye mine at Montague is once
more on the L)roducing list. Mr, Olaud has shown us some very handsome
specimens taken from a new shaft which has recently been sunk. Six tons
of ore taken from this shaft yielded 76 ounces of gold and it is estimated
that not less that 30 ounces of gold in specitens were taken from this lot,

Tributers on the Stuart-Hardman block of areas at Goldenville are
meeting with tremendous success ; 218 ounces were taken out in june hy
four men., By the way, we understand that there has been a hitch in the
sale of this })roperty. It was bonded by a strong Halifax syndicate, who
paid a fifth of the ‘)urclmse money as a deposit, and have now we under-
stand, relinguished the bond.

‘* Faint heart never won fairlady,'* nordid it ever successfully work a gold
ntine. The famous Golder Lode mine has been shut down through the
““funkiness’ of some of ti.e sharcholders. The time arrived when it was
necessary to add more machinery to effectively work the mine, and notwith-
standing that it has paid the original sharehotders every cent back and hasa
reserve fund of some six thousand dollars, some of the shareholders have
shown the white feather and the mine is now closed down.
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Mr. Archibald’s returns from his wine in Uniacke are probably unique,
The last entry at the Mines' Office shows 153 ouuees of gold from 17 tons
and this is a fair sample of what the old gentleman is in the habit of return-
ing periodically.

Chetichamp is certainly gctling to be a field of considerable interest,
neither watl has vet been cut i the galena lead and now a big lead of copper
pyrrites has been found which from geneml appearances we are inclined to
think may also contain nickel.  The northern part of Cape Breton is wn-
doubtedly rich in minerals and has been very little prospected.

There has been another find of remarkably rich quartz at Renfrew and
all the vacant ground in the district has been taken up.

We regret to have to record the death of Mr. MeDonatd ( Chwmmy ) of
Renfrew and Mr. Robert Wright, manager of the Elk mine at Caribou,

Mr. R. R. McLeod is meeting with considerable success at Malaga ;
the last return was 131 ounces,

—

During the last three months the New Egerton mine at Fifteen Mile
Stream, has produced 750 ounces of gold.  The new jo-stamp mill is work-
ing up to its full capacity and giving satisfaction,

—

The Richardson mine cleaned up 253 ounces for the month of June.
This property has been coming to the fore again lately and is paying its
sharcholders good dividends,

There has been quite a zush for areas at Wine Harbour lately although
we have been unable at present to hear of any new finds to justify the sune.

The Guffey-Jemnings Mining Co are spending a considerable amount
of money on the old Sanders mine at Caribon and are gpening it up in a
svatematic wav,  \We sincerely hope they will meet with the suceess their
enterprise deserves.,
Haurax, 15 July, 1897, F.H. M.,

Cary BRETON,

Since last writing nothing out of the ordinary line of business has trans-
pired, work at all the collieries being steady and shipments good.

Caledonia colliery had an output of (.51 tous for one day—a good vield
when i is considered that all this coal was hoisted throngh one shaft.

Considerable local discussion is at present going on, as to themerits, pro
and «en, of compressed powder, a form of blasting powder altogether usedin
the pits of Great Britam, and which is now being tried in the Cape Breton
pits rriucxp:\ll_\' on the merits claimed for it, being safer, @iving less smoke,
and better coal in regard to size. I am promised the results of some of the
tests, which have taken place both in Phalen and Harbor seam, and at an
carly date will send the tull results,

An additional Babcock & Wilcex boiler is heing placed at Dontinion No.
1 colliery, as the workfuy of this new colliery demands an increased steam
plant,

The boiler capacity at Old Bridgeport is also being added to.  The erec-
tion of an S-foot Murphy fan will give them a much better supply of air in
this pit, and will do away with all fumace ventilation in all the Dominion
Coal Co. pits, with the exception of Gowrie,

The Hub colliery is ventilated by means of a steam jet, which gives
satisfactory results,

At Syduey mines the management have awarded the sinking of their
new shaft to Mr. Robert Bansont, an old and experienced sinker. It is cal-
culated that this shaft will pierce the No., 3 seam at a depth of 500 feet.

The results of the Iast few vears® workings at Sydney nnnes have
been so favouruble, that the proprictors are puting their property n such
a position that they can at any time meet any increased demand, and
extend their trade whenever the opportunitics offer themselves,

The 8.8, Strathtay loaded at the Louisburg picr one of the largest
cargoes suipped in Cape Breton, amounting to 6,100 tons.
Nearly all the shipments for the month of July have been made at the

International pier, and this week the total will be over 30,000 tons from
Monday morning to Saturday night.

Thursday, July 15th, 7,000 tons going over the road as the output for
that day.,

The following returns shiow the quantities of coal mised and shipped
during the month of June :

Gowrie colliery.... ..ot e ceer Zuotons
Catedonia Y . Ciaraeaas .. 35894 ¢ .
International ¢ ...l ceeeaaee 19,439 4
Dominion e e 28,475 ¢
Old Bridgeport ** .. ... ..., e, 20,970 **
Reserve I N e . 3l6or ¢
Victoria e Ceraaes Crenaaeaes 10,591 ¢
Hub R et e, 12,918
Tous hoisted for themonth (... ..., 166,328
The shipments for that month were
From International pier................ 105.979
* Victorin e 10,117
* Louisburyg e e 27,966
*  Railway e e 201
“OReserve Lo e 616
Total shipments..... Ceeeaen weenaas 134,649 tons,

GLACE Bay, 15th July, 1597, J. G. 8. Hurbson,

British Columbia.

WEST KOOoTENAY.

The month of June shows a slight jncrease in value of mineral produc-
tion over that of April and May. In June the output was 182,903, This
brings up the total for the fint six months of 1897 to about £3,500,000, an
increase of over 100 per cent. on the first six months of 15¢6.

Nelson division is receiving a large amount of attention from prospectors
and investors.  The revival of interest in that section began about this time
Jast vear, in the finds along Wild Horse Creck and Salmon River. There
are evidently some good-looking prospects thereabouts, as it is said the Hall
Exploration Co. bonded the solitary claim, Blackcock, for £50,000.

‘The same company has ceased development work on the Lemon Creck

sroperties, finding these properties would not warrant the payments called
or. This, coming after the Two Friends affair, has given this section a
sudden check,  Speculation has been alittle wild it places, and the prices
asked are enough'to keep out bona-fide miners.  This will be changed now,
and the camps will recover themselves after some hard work and de.
velopuent.

In the Nelson division in the month of June the weckly number of lo.
cation records made averaged about 120, This, notwithstanding the very
wet weather, which has almost barre? getting out in the hills, "Also sawe
small shipments of ore are beiny made, notably from the Athabasca, a more
or less free milling property, now in the hands of the British Canadian Gold
Fields Co. A shipment of this ore, treated at MNelson, returned 67 per ton,

The greater number of new locations are being made S.E, of Nelson,
acjacent to the line of the Nelson & Fort Shepherd Ry, upon Salmon River,
Wild Horse Creek, Sheep Creek, Porcurine Creek and Fawn Creek § also a
few on Toad Mt., where the Hall mines are, and a few along the slopes west
of Kootenay Lake, adjacent to the Kokanee Creek finds of Iast fall.

——

In the Slocan the prospecting field is getting small.  There is still a
large area between the Sandon country and Trout Lake, which is preuy
rough. \Wilson Creck, now being trospcctcd largely, heads up in this dis-
trict. The hills west of Slocan Lake continue to furnish nothing of much
value. ‘This state of affairs may cause more interest to be shown in actual
development.  The chances of selling wild cats in future seem depressing,
‘The camps will have to stand on their developmant, and generally there
seems 10 Le a turn in the direction of legitimate mining.

1f some of the outside investors could see the M. 15 upon whose rep 1t
they put in their money they wounld certainly be astonished. There i
some sudden transitions from dense ignomnce to a state of marvellous j« -
ctration in mining matters. A case in view occurs, where the ~xper.accepti
the kind offices of a friend to put his deductions into decent Eaglish. I riic
most costly cuterprise of mining, where good judgmant is so necenin,
there is absolutely no protection for the investor, or for the trained and
perienced prof_cssional, _whose conch.lsiups do not invariably indicats a
genezal expausion and richness of ore vodices ** as you go down.”

Under the possibil.ty of there being an expore duty upon our ores, we e
receiving more atiention foim smelter men.  Representatives of the Gt
and Omaha concerns are sizing up the camps, and the Guggesheim Bros of
Pucblo have zlso been on ot tour of inspection. It is very possible th.at
Southern West Kootenay will becomte o great smelting sectior.  Robsan s
generally spoken of as a first-rate location, asit can draw ores from Resw
land, Lardeau, Sloca': and hootenay lakes, and bring in fucl and fluxes{r. .m
the eastern dustricts,

There have been sonte heavy transfers in Noble Five stock lately. % s
stock originally issued at 25 cents ; last sea<on went up to 67 cents durrg
the winter; itis now between 45 aud 50 cents,  Good strikes of ore .t
reported.
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Rossland is putting owt more ore now than in the palmy days of the
promoter.  Five mines are shipping more or less, the Le Roi reaching as high
a~ 170 tons in one day,  Otherwise the place is quiet. The shippers are:
Le Roi, War Eagle, Iron Mask, K. & C. aud Centre Star.

An unusually wet June hixs interfered with all operations not absolutely
underground, and even some tunnels and shafts have been very wet from
wurface waters.  ‘This weather a‘)pcnrs to have passed at last, and the mining
baometer will rise steadily unti} the snow flies.

Wajggon reads are being built up into the Jackson basin,  Extensions of
the McGuigan road imto the Best basin, and another one from Burton city to
Mueral city, on Cariboo creek.  ‘These roads cost about $1,000 a mile, more
or less.  There may be roads built up Spriugcr creek and Four Mile creek
later on if development warrants them.  The Provincial Government giving
half the cost and the local mine owners the remainder,

A tramway is being built for the Payne.  They will have no concentra-
tion At present, as the ore is pretty clean,  Also the Rico is having surveys
made for an aerial line, to terminate somewhere between Sandon and Cody.

The Hall mines smelter has begun the production of blister copper from
its matte.  “The capacity is about 15 tons per day, and the product 1s about
47 per cent. copper.  The total value is between $50¢ and 3600 perton. A
train load of this (160 tons) recently went east.

e .

Mauy rumiors are going of the Pilot Bay smelter s starting, but nothing
adefinite in this direction. Ainsworth for a time was depressed on account
of its closing down, but is now very actively engaged in development and
some shipping.

1u the Sonthern Slocan, where there is a period of partial cclipse—ac-
cording to the outside judgment—things are going along fairly well.  The
Howard Fraction, now in the hauds of the British C:mmﬁ:m Goldficlds Co.,
recently made a shipment of 22 tous, which ran 125 oz. silver and Stg in gold.

The Arlington is making a shipment. and the Meteor is filling ore sacks,
wi that there is some consolation for the lack of investors.

The gold district of Lemon Creek is showing some very rich ores of

stall body. There are great possibilities in this section for those who
undertake to mill or treat these ores on the spot. The ore runs from traces
in gold up to several hundred dollars, It is very hard to sort.  Most of the
gold is not free, but in pyrites. A general average of veins gives fair values
for local treatment,

J. C. G,

Srocax Ciry, 15th July, 1897.

CARIBOO DISTRICT.

A mining cvent of considerable importance to Cariboo took place at
Horse Fly last week.  The ten stamp mill that has been in course of con-
struction for the past three mounthe at the Horse Fly Hydraulic mine was
completed on Saturday morning the roth July. Mrs. Hobson, the wife of
the manager, on that moming turned on the water that started the machinery,
aud let drop the stamps of the first cemented gravel mill ever built
Canada.

The mill has been built and equipped in o first-class manner. It will be
run by water power during the summer and by steam during the winter
months. There are ten stamps of 5350 1bs, each, arranged to crush 120 tonsof
cemented gravel cach 24 hours.  As the cemented gravel in this mine is
knowit to be rich, good results are certain to be obtained from this method
of working it.

While the mill was being built, foreman G. \W. Snyder, with® force of
miners, was driving bed-rock tunnels, uprising to gravel, ruuning cross drifts
and blocking out large bodies of gravel ready for extraction and delivery to
the miil,  The mill is now running steadily.

Considerable other work has been done at Horse Fly this season. Many
new claims have been located, and are being energetically prospected.

—

At the Miocene gravel mine the prespect shafts have been sunk 240 ft.in
rood-looking gravel, but bed-rock has not yet been reached. Senator Camp-
bell, the manager, has gone to Vancouver to purchase additional machinery.
On his return sinking will be resumed, and comtinued until bed-rock s
reached.

The hydraulic elevators are working successfully at Ward’s mine (the
old Harper claim), but the result of manager Ward's clean up last month
has not been made public, but mumor says it was from $20,000 to $235.x0.
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Ontario.

The Ottawa Mining and Milling Co. has contracted for the cunstructton
of 2 200 ctimp il to he crected at Keowating under the supenntendence of
Mr Snuder, the company *s superintendent,  The matenals wall, we under-
stanel he mdnly sapplicd by the Wi, Hamilton Manufactunng Co. of
Peterherough, Ont | and the Jendhes Maching Co. of Shetbirouke, Que,

A carrespondent to the Feancral Bullitin, a London ]ullwr. writes re-
speeting the progress of golld mining in western Ontario, as follows.

*The area covered to date by loentions surveyed and taken upis merely
a fringe along the shores of the lakes and rivers, and bears but a small pro-
portion to that vet unesplored and the legitimate application of the angu-
ment is that there are as geod fish in the sea as ever came out of it. It
would indeed be a remarkahle thing if all the best properties were selected
and operated in the first year  And in rvespect of this there is no safer or
more legitimate method for a syndicate to start operations on a small scale
than by outfitting and sending into the field a survey and exploratory parts,
capable of searching for. testing, and securing deposits of auriferous quartz,
thus coming w on the ground floor without responsibility to innumerable
small sharcholders, and vexatious restriction by the Limited Liability Act.

“This, { hear, is already being done to a considerable extent.  Owe trouble
with which the practical miner has to_contend=—and it is not the least of
them  is that many smen whose mercantile progeess has been bised on pon
dence, furethuught and sound cotmon sense, apply none of these quahiues
to & mining investment, bt expect 100 per cent. o month, whereas 15 per
annum would be regarded as eminently satisfactory with regard to thesr own
business. There scems to be an aureate microbe in the mr, which p{)scls the
balance and undermines cantion.  If a prospective investor sets aside a sum,
say of £1,000, as something which is not required for his business, and of
which he can trangnilly bear the possible loss, well and good ; but nether
the investor or the mining world is benefitted by the application of money
to mining purpuses whicl is elsewhere mvolved and necessary. 1 fear the
truth of this will conte, in the near future, home to mnn{ who are now anx.
iously looking for returns from small investments, made on strength ot an
inviting and plaosibly worded prospectus. I do not write for the numn
man, who, it is to be presumed, knows lis business better than I can tead
it to him, but I do speak to those who feel the temptation to mvest, and can
il afford to lose.  Unless information from the *“mside ™ is available, and
the investor is thuroughly satisfied with the reasonableness of the uuder.
taking, and probity of those whose names are published 1n connection there
with, T offer Sunc/'s immortal advice to those about to marry.”

25, SURVEYING, MINING ¢

AND

g ENGINEERING : : .
INSTRUMENTS, : :

MINING TRANSITS.

KRN

Complete Line of Engincers
Instruments and Supplics.
Reasonable Prices.  SgNp
FOR CATALOGUE . ... ...

Heum & Htson

NOTRE DAME ST.,
MONTREAL, QUE.
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MINING MACHINERY FOR SALE.

2\ ot of Mining and Mill Machinery, consisting of 10 x 24 Rand Compressor;
Ingersoll and Rand Rack Drills, single and double drum: Bacon Duplex Hoisting
Fogines . Mill ingine, Stcam and Air Fipe3'z m to 130, about 3,000 1t ) ;
Blake Crusher and special crushing machinery for Asbestus Fibreizing: Blake
and Knowles Steam Pumps, Boom and Cable Dierricks. Steed Hoiting Ropes :
Cahanaed Guy Ropes. Shafuag, Fuileys, Helts, Fa Cars, Steel Rails, and a
miscellancous lot of touls, the whole valued at $25,000, being the property of the
American JAsbestos Co, in liquidation.

Partics interested in mining or rock work of any description will find this an
excellent epportunity te equip their works with modern machinery as good as
aew  Some «of the machinery has only been in use a hittle over three vears, and
some of it was placed in the summer of 1846, )

Feor full particulars apply 10
JOHN J. PENHALE,
R. R. BURRAGE,

P.0. Box 96, Sherbrookce, Que. Josnt Ligundator.,

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

MONTREAL

ROLLING MILLS coJj

+w< VIONTREAL e
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TRADE < co . MAEK
WORKS: LACHINE CANAL.

Manufacturers of Bar Iron, Steel, Wrought Iron Pipe, Cut Wire
Nails, Horse Shoes, Lead Pipe, White Lead, Shot, &c. <2 <2 2

OFFICE: 3080 NOTRE DAME ST.§§

take contracts fer g8
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1 you ' or Canada Atlantic Ry.
want .. Packing . . THE SHORT FAVORITE ROUTE

BETWEEN

Asbestos, Phosphates, Ores, Etc., Ottawa and Montreal.
6 TRAINS DAILY 6

SEND TO US FOR SAMPLES AND PRICES.

EXCEPT SUNDAY )
And Sunday Train Both Directions

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

PULLMAN BUFFET PARLOR CARS.

Eve ry Qua 1 ity a nd Si ze i n Stoc k . o o o Close Connections at ?lontre:al with Trains for
Specially Strong Sewing for heavy materials Que}ief’falgff" Ps(zﬁlﬂand
Lowest Prices compatible with Good Work. '

We now supply most of the Mining Companies, and those who have not 'Ottawa’ New York and. Boston
bought from us would find it to their advantage to do so: (And all NEW ENGLAND POINTS.

FAST THROUGH SERVICE BETWEEN

Through Sleepers between Ottawa and New York.

The Canada ]ute Company, Ltd Basangs hecked to all points and pased by custeme in suosit, |

agent of this company or connecting fines..

17, 19 & 21 ST. MARTIN STREET, HONTREAL. E.J. CHAMBERLIN, ‘C.J. SMITH,
General H_puger. Gen. Passenger Agt

REDDAWAY'S PATENT

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

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

W. A. FLEMING, Sele Agent for Canada

27 St. Francois Xﬁvier Street, Montreal

Victoria Chambers, Ottawa.

THOUSAND NOW IN USE OVER

THE WORLD. ...
TRUAX [i5rovea

AUTOMATIC
ORE CARS.

. \ f \ THEY ARE THE —_—
BEST AND CHEAPEST.

TRUAX M’F'G CO., Denver, Col.

The Only Exclusive Ore Car Manufacturers in Americs.

N S
THE'CONQUEROR®
BORING MACHINE, FOR
“BIND" & COAL.

SHEFFIELD, ENGLAND.

Pat Jan. s, ‘92, Aug. 27, '9s. . 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—ANALYI'ICAL anp APPLIED CHEMISIRY

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.

London, Ontario
ST. JOHN, N.B.

4

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

MANUFACTURERS OF

ENGINES AND BOILER

IN LARGE |
VARIETIES.

. Send for new Catalogue mentioning this Paper.

S~

Chemical and
Assay Apparatus

R o0 0000
NEW ILLUSTRATED CATALOBUE JusT ISSUED, SEND FOR A GoPY,

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 & Qompany

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

Rour.

MONTREAL.

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.

Fisbestos, Crude and Manufactured, Mica, Plumbago, Soapstone, €.

Also MANAGING DIRECTORS anp
SEIL.LING AGEN'T'S ror
The Anglo-Canadian Asbestos Compan-, ! td,
Loughboro Mien Mining Company, Ltd.
The English Portiaad Cement Company, Ltd.
Montreal and Kootenay Mining Company, Ltd.
Johnson’s Company,; Lud.

Miners of Crude Asbestos.

The output per annum of Asbestos 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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BOSSED METAL CEILINGS.

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

Great Variety of Designs, Suitable for Every Description of
Buildings, including ‘ ‘

HOSPITALS,
CHURCHES,
SCHOOLS,
CONVENTS,
OPERA HOUSES,
ASYLUMS,
OFFIGES,
RESIDENGES, Etc.

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
no 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-
did acoustic properties, in addition to
many other points of excellence over any -
other form of interior decoration.

T I K

ONE OF OUR DESIGNS.

....WRITE FOR CATALOGUE K" ....

The METALLIC ROOFING CO., Limited,

COR. KING and DUFFERIN STREETS,
SOLE MANUFACTURERS.  TORONTO, ONT,
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BOUNDARY CREEK MINING AND MILLING CO.

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 gradé 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,, CS. & 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.

SnmyP oF B Oy

From the above photograph it will be readily seen that, lying as they do on a steep sloping hill, the properties offer unusually good
facilities 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 (700,000 shares) put into the Treasury, and to the fact that the properties are all fully
paid for. . ' '

150,000 Treasury shares fully paid up and non-assessable, ha¥e been put on the market at 1o 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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THE QUEEN CITY
OIL CO. uimiTtED
TORONTO

Wholesale Dealers and Manufacturers of Fine Qdallty Lubricating Oils for -
Engines, Dynamos, Drills and Mining Machinery.

“ PEERLESS ”
ENGINE
CYLINDER
DYNAMO OILS

And the Finest imported American, Cylinder, Dynamo, Engine and
* Machine Oils.

Correspondence cheerfully answered. Our long experiénce is at your service.
Granite, Electric Light and Parrafine Wax Candles.

SAMUEL ROGERS, Pres.

3 FEET T0 2000 FEET.

Our experience of 33 years building Water Wheels enables us to suit
quirement of Water Power Plants. We guarantee satisfaction. every;‘;

ES LEFFEL & G0, Spgfed ti, U. S, A

....‘-' :':o.o.o.o‘””!”

P
1He B.GREENING WIRE CO.

PEOATED "METALS.
[ )
P ‘..o.::ﬂ l I l l l l |

»
HAMILTON, ONTARIO.

JEFFREY...

Coal Cutters, Drills .
Tipples, Elevators, are %~ ™~
LEADERS

Send for
Catalogye

" THE JEFFREY MFG. CO.

éolumbus, (o B

JEFFREY: LATEST COAL CUTTER.

3

-CANADA;
Province of Quebec,
District of Athabasca.

|

IN THE SUPERIOR COURT.

d

No. 1235:

IN THE MATTER OF

'The American Asbestos
Company, Limited,
IN LIQUIDATION:

The undersigned ]oini-Liquidator will sell by

PUBLIC AUCTION

at the office of Messrs. ROYER & BURRAGE,
87 Wellington Streel;, Sherbrooke, Que, at
eleven of the clock in the forenoon,
on the .

EigHTH DAY oF SEPTEMBER NEXT, 1837

the Asbestos Mining Property and Plant of the
said Company, at Black Lake, in the °
Province  of Quebec,

situate upon the parcel of land known and distin-
guished as the southerly ends or’ halves of lots
number twerty-seven and twenty-eight, in range B
of the Township of ( 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
mines. It 1s in the midst of the asbestos bearing
‘belt of serpentine from which the greater part of
the world’s supply of asbestos is mined. The tine
has been operated by the American Asbestos
Company since 1888, and has been a steady pro-
ducer of a very fine grade of asbestos, nearly the
whole of the output of the mine since that time
having been supplied to prominent European man-
ufacturers of asbestos goods. The property is
. splendidly situated and well adapted for the pur-
poses of asbestos mining, atid 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 10 accommeodate a large number
of men. - e

The machinery consists of four steel boilers
(300 h.p.,) 16 x 24 Rand air compressor, 6 Inger-
soll & Rand rock. drills, 4 duplex Bacon winding
engines, Blake rock breaker, ‘special crasher. for
fiberizing asbestos, Blake and Knowles steam
pumps, boom and cable derricks, ropes, pitcars,
steel rails, and a miscellaneous lot of tools, the
total value of plant and improvements amounting to
about $45,000.

Tenders for the property will be received up to
the date of sale, the Joint-Liquidator reserving the
right to accept any such tender and withdraw the
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 e turnished on application to the
undersigned.

JOHN J. PENHALE,
R. R, BURRAGE,

Joint-Liquidator.

Sherbrooke, Que., May 31st, 1897.



THE CANADIAN MINING REVIEW,

WINN & HOLLAND

MONTREAL

SOLE AGENTS IN CANADA FOR

PROFILE TOOL STEEL

For ROCK DRILLS
And other MINING TOOLS

CYANIDE OF POTASSIUM

For Mining Purposes.
J. BEARDSHAW & SON, Ltd.,
¢¢ Johnston’s” Oyanide. Sheffield, Eng

[ ] e L) nge

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.

London, Eng.,

Sole Manufacturers.

in weight of steel nsed.

WIRE ROPE

MINING ROPES Iron or Steel a
Specialty.

JOS. CRADOOK & Oo.,
Wakefield, Eng.

Original Makers and Introducers of
LANG’S Patent,

Rock and 0 her..

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

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

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

Also received an award and medal at the ‘Mid-Winter Fair,” San Francisco, Cal.
Send for Catalogue or further information to '

. Patented In
Canada and United States.

Waterous,

BRANTFORD, CANAD:4
Canad!ag, Manufacturers of the McCully Rock Crusher

1“€agle Parlor”

NOW READY

OUR

Dil’ ECtOI'y to
Canadian Mining
Companies . . .

Price : $4.00 Postpaid.
Canadran Mining Review,

OTTAWA.

Matches.« » »
TR

Smokers and Housekeepers
alike find them faultless,

Their odorless qualities make
them luxuries to use.

“aeaaae

e €. B. €ddy €o. ¢ a.

HullaalfiontrealaaCoronto.




THE SNOW STEAM PUMP WORKS,

MANUFACTURERS OF

Steam Pumps, Pumping Engines and Hydiaulic Machinery

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

Pumps Kept in Stock at Montreal and Rossland.

MONTREAL CAR WHEEL COMPANY

MANUFACTURERS OF

RAILROAD CAR WI—IEELb

Street Car and Lumber Truck Wheels a Specialty.

Offices: CANADA LIFE BUILDING MONTREAL

Works: LACHINE, QUE. ’ THOMAS J. DRUMMOND, General Manager.

CANADA IRON FURNACE COMPANY, Limited,

—_— MANUFACTURERS OF i—

CHARCOAL PIG IRON

m the Fa s Ore ftl Three Rivers District.)

Offices. Canada Life Buuldmg, Montreal, Que.

GEORGE E. DRUMMOND, Managing Director.

t RADNOR FORGES, QUE., GRANDES PILES, QUL. LAC-A-LA-TORTUE, QUE.,, THREE RIVERS, QUE, LA PECHE, QUE.

MONTREAL PIPE FOUNDRY GO. LiMITED,

(Successors 10 DRUMMOND, McCALL PIPE FOUNDRY CO. LiMITED)

MANUFACTURERS OF

CAST IRON PIPES | _l SPECIAL GASTINGS, &c.

OFFICES: CANADA LIFE BUILDING, MONTREAL.

‘Ludlow” Hydrants, Valves, &c. St. George Gulleys and Sewer Traps, and All Water

and Cas Works Castings.



The Dominion Wire Rope Co. Ltd.

6 ~MONTREAL. —»
MANUFACTURERS OF . ...

“LANC’S” PATENT WIRE ROPES FOR GOLLIERY AND GENERAL MINING PURPOSES.

BLEICHERT TRHMW'HYS

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.

The Monarch
Economic Boiler,

Has an ootcr casing and requires

Is Portable no BrickworkststLeaves our Shop

mounted on skids ready for use.

, Some tests show a sa.ving of 30 per
Saves Fuel cent, over a common brick-set boiler.

We guarantee at least 10 per cent.

ROBB ENGINEERING COMPANY, Ltd. AMHERST, NOVA SCOTIA.

2 h “/,-— -//—;—/——
TS .‘.‘.".’// i

HADFIELD’S STEEL FOUNDRY GO. Lro.

marers o MANGANESE STEEL

Under the Hadfield System and Patents.

Tool Steel Rollers, .
Mining . . Pulleys, .
Pﬂ!l__,__ m Trolley . .
Steel. B Wheels, .
Ha.gggig_@ A _ . Yy ¥ | Pedestals
Shovels, . ‘ R R i e
A M SRR Cage Guides, .....
Picks, Buffer H
e uffer Hoops, ....
Wedges, MANGANESE STEEL ROLLS . . . .
Swteel MADE BY Mining Requisites,
—— HADFIELD'S STEEL FOUNDRY GO. .
Forg_i_t}gs, “AD SH%FFIELD- ENGl’.VAND,’ Lre- Steel Castmgs of ...
Etc.,, Etc FOR CRUSHING GRANITE Every Description.
“”’"”""‘“ ANTHRATITS COAL, Evc. :
SOLE MAKERS OF HECLA WORKS.:

Hadfield’'s Patent

HECLA™ CHROME STEEL SHOES M DIES <« Sheffield, England.
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