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CANADIAN RAND DRILL CO. Moreac, Que

Mining, Tunneling & Roek- W orking Machinery

STRAIGHT LINE COMPRESSORS.

B=ax_DUPLEX, COMPOUND & CONDENSING COMPRESSCRS

With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

General Office and Works: SHERBROOKE, QUE.
Montreal Office: 516 BOARD OF TRADE.

Halifax Office: 51 METROPLE BUILDING. Offices also at ROSSLAND and VANCOUVER.

ALL . KINDS or

RUBBER GOODS for MINING PURPOSES

MANUPACTURED BY

-\L/- THE GUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO,Lro.

orrice 612 63 FRONTST WEST TORONTO. FACTORIES AT PARKDALE. ~ °
Steam & Air Hose, Rubber Bumpers and Sprm gs Fire Hose, Pulley Covermg Rubber Clorhmg & Bools.

INGERSOLL ROCK DRILL CO

AIR COMPRESSORS,

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

164 ST J AMES STREET, MONTREAT,
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OUR GCOMPETITORS —

IS UNIVERSALLY

ASK WHY IT IS
THAT THE

WORLD RENOWNED

@ PomemElY ©

AUTOMATIC - INJECTOR

RECOGNIZED AS THE

WORLD’S STANDARD . . .

¢ FIRST: STEADY IMPROVEMENT.

WE ANSWER——

OO, W . C0,
(D

In the Spring of 1887 the “PENBERTIHY ” made its tirst appearance.

o)

5
o9,

From that time

until the present it has been improved in some particular each vear, until it has reached as near
absolute perfection as an automatic injector can be brought.

99: PER CENT. EFFICIENCY SHOWN BY ACTUAL TEST.

PENBERTHY

131 Seventh Street, Detroit, Mich.

INNECTOR CO.

Branch Factory: Windsor, Ontario

\

S
THE'CONQUEROR™
lnlmnunum:{ron
“BIND" & COAL.

THE'RATCHETT"
BORING MACHINE.
FOR ROCK.

. THE“ELLIDTY "BORING ;ﬂA;ﬂN.E WILL BORE ANY MATERIALPENETRABLE RY AROTARY STEELORILL.
CIAL TOUGH. MINERS DRILL STEEL

s

THE HARDY PATENT PICK CO. Limited

SEEFFIEL.D, ENGLAND

Magnesia, Removable .
Block and Plastic .
Steam Pipe and Boiler
Coverings .
White Asbestos Wall .
Plaster is Non- .o
Combustible & Worthy .
of Attention

Oils, Cotton Waste, Mine . .
Steamboat, Railway and . .
Engineers’ Supplies . . . |

\ ’\ Q // tsbestos, Crude, Fibreized and
* // Manufactured

Fire Felt, Haur Felt and . . _
/:;/” Fireproofing Material . . . .

WM. SCLATER, Manager.

THE CYCLONE PULVERIZER

Recent improvements have revolutionized the fibreizing and
manufacturing of Crude Asbestos and its by-products, so that the
so that the CYCLONE is now universally used by all leading
manufacturers of Asbestos Material on this Continent.

It can also be adapted to the thorough disintegration of all
classes of minerals and other materials. |

W. T. COSTIGAN & CO.

PROPRIETORS,

196 St. James Street, Montreal, Quebec.
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NOVA SCOTIA STEEL COMPANY, LIMITED.
MANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails; Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 3" to 3}{” Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Compressed Shafting 58’ to 5" true to .7, part of One Inch.

AJFULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS REQUIREMENTS.
CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW, N.S.-

AT WATYS ICARRIED IN STOCK.

THOS. FIRTH & SONS, LTD., SHEFFIELD.
TOOL STEEL AND ROCK DRILL STEEL

SHOES Cams, Tappets,
AND JAMES HUTTON & CO. | Roll Shells,
DIES Crusher Plates.

JIONTREAL. )

AGENTS ¥FOR CANADA.

FRIED KRUPP :

e ORUSONWERK, ... ~ARURO ['OUNDRY &

ENGINEERING WORKS, IRON AND STEEL FOUNDRY. M ACH'NE(?

CONCENTRATION MACHINERY. ng"’)e ers

Gruson Rock and Ore Crushers of speci-
[BoilerMakers

ally strong construction.
Roller Mills, Stamp Batteries.
and fou nders

CHROME STEEL SHOES and DIES.
Ball Mllls, with a continuous feed and dis-
charge imiproved system for reducing ores
to any degree of fineness.
MACHlNERY s
_} WITH
. « COMPLETE CONGENTRATION PLANTS. wINDING ENGINES 7 "‘PRWEM“TS ]
lants for Elr:lvairga l;::al:?cfrt)‘%r;slz n:he.Francke I a
Twelve Awards at the Columbian Exposition, &/’Pelsl ?1 Mlth[ re OShQQ S &1)'2 S
AGENTS: . . . itht eB R w
e eYKE 8,00, ESTRECORD < WoRLD

MORE THAN 700 AT WORK.
CANADA: {35 St. Francols Xavier Street,

Amalgamating ﬁppa.ratua Hydrau-
lic Classtfiers, Jig hines, Harz and
Bilharz Patterns, Round Buddles, Im-
proved Rotary Tables, Improved Per-
cussion Tables, Salsburg Tables,
Sweeping Tables, Amalgam Cleaners,
Amalgam-Distilling and Eold Smelting
B Furnaces, etc.

-

MONTREAL. ‘Wearipg quality unsurpassed
he United States: THOS. PROSSER & SN, 14 Gold St. New York. R %
ll;g: tIV‘I:exir::‘coe' Oﬁcine: Tecnica de las Fab’rlcas, de Fried. ' ru;p, Essene wFr?:d o @?A&W AW Mﬂ &&% ® r
Kru Grunsonwerk, Magdeburg-Buckau, 20 Calle de San Augustin, Mexico. -

outh Africa: Fried. Krupp Grusonwerk. South African Agency, P.20. Box
399, Johannesburg, S. A. R
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DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

The Sullivan Diamond Drill is the simplest, most accurate, and
most economical prospecting drill for any kind of formation, hard or soft, in
deep or shallow holes. 3

The Diamond Dirill brings to the surface a solid eore of rock and mineral to
any depth, showing with perfect accuracy the nature, quality and extent of the
orc-thbeanOd.'ng strata, and with great saving in time and expense over any other
me

Complete stock of all sizes, driven by hand or horse power, steam, compressed
air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,

3 * Drill—Hand Power. Successors to DIAMOND PROSPEQTING (0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N" Drill—

. MANUFACTURERS AND DEALERS IN
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Chamneling Machines, Rock Drills, Hoists and] CPacity—#000 - depth.
Removes 14 inches solid core. other Quarrying Machinery, Removes 1§ inches solid core.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.
Contractors ﬁ)r Px:gospe;:tingg Mineraf Lands with the Diamond Enll

ELECTRIC BLASTING

VIOTOR BHLEOTRICO PLATINUM EUSES.

Superior to all othcrs for exploding any make of ?namite 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.

“PFPULL-UF"™ BLASTING MAOCEINE.

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.

VIOTOR BLASTING IMACOCELXNE.

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

Hammemmed oy JAMES MACBETH & CO.,

SEND FOR CATALOGUE. 128 MAIDEN LANH, NEW YORK CITY

THE BABCOCK & WILCOX

o = WATER TUBE

STEAM.
BOILER.

was |first patented by Stephen Wilcox, in
1856. Nearly 2,000,000 now in
use. Has no equai ror MINES, RAIL-
WAY, SMELTERS, ELECTRIC LIGHT-

ING or other power purposes.

Large book ‘“Steam” sent free on appli-

cation.

HEAD OFFICE: 416 BOARD OF TRADE BUILDING: MONTREAL.
WM. T. BONNER, - - GENERAL AGENT FOR CANADA.

SHOPS AT BELLEVILLE, ONTARIO.
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BULLOCK DIAMOND DRILLS.

‘1
. 1
EXTRAGT GURES showing the nature of all formations penetrated, and .;1‘".»;

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.

' MANUFACTURED EXCLUSIVELY BY e

\

= s B~
s e is::: 27 ~ r‘- ot A
«DELVER D DRILL M G BULLOG K M g NFG G(] «BRAVO" HAND POWER DRILL.
Hole, 2,500 ft. deep. Hole, 350 ft. deep
Core, 2 in. Diameter. L ¢ [} [ ]

Core 1 3-16in, Diameter

1177 W. LAKEH STRERET, CHICAGO U.S.A.

CARRIER, LAINE & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

LBEVIS, QU H.

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders’ Castings,
Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., ete.

WRITH FOR OUR PRICES.

MINING AND MILL MACHINERY.

Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,
‘Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
EAMIT. TTON FPOWIDER CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Ete.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

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

OTTA WA POWDER CO,, LIMITED.

ESTABLISHED 1891.
MANUFACTURERS OF DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting Supplies.

CENTRAL OFFICE: CENTRAL CHAMBERS, OTTAWA, ONTARIO.
ALL ORDEPS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.
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CANADIAN GENERAL ELECTRIC COMPANY Lid,

. » . PIONEER MANUFACTURERS IN CANADA OF . . .

ELECTRIC MINING APPARATUS.

Motors

Rotary Drills Pumps -
Prospecting Drills Hoists
Percussion Drills Crushers
Tramways Coal Cutters
Rope Haulage Locomotives

BELECTRIC PERCUSSION and ROTARY DRILLS

In Operation at the Wentworth Gypsum Quarries, Windsor Nova Scotia.

Self-Starting Motors, absolutely without Spark
Self-Oiling! No Brushes! No Commutator!
Safety Electric Cables

When Water Power is available we can furnish apparatus to Generate and Transmit Electric
Power with Economical Results, up to a Distance of Twenty Miles and upwards.

BRANCH OFFICES and WAREROOMS :
1802 Notre Dame St., Montreal 138 Hollis Street, Halifax

Main Street, Winnipeg Granville Street, Yancouver.

Head Offiee: 65-71 Front Street West, Toronto, Ont.

FACTORIES: PETERBOROUGH- ONTARIO.
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The Royal Electric Company

MONTREAL—Woestern Ofice: TORONTO.

MANUFACTURERS OF

Electrical Machinery ¢ Apparatus

FOR

MINING AND TRANSMISSION OF POWER.

"%
N

A«P"oVA A%’Q".%#A
405 00 N0 620
ﬁx»q;ﬂ Aw‘\

L.,

ouk S, K. C. TWO PHASE SYSTEM

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

TRAMWAYS COMPRESSORS
HOISTS FANS
LOCOMOTIVES STAMPS
PUMPS | DRILLS

WRITE US YOUR REQUIREMENTS AND WE WILL FURNISH YOU WITH ESTIMATES AND PLANS
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The Danville Ashestos & Slate Co. Ltd,

DANVILLE, QUEBEC.
Oorganized 1895,

ROOFING SLATE
AND
SCHOOL SLATES

Sole Manufacturers of the Celebrated Fire-Proof

B \ The Asbestos of the Danville Mines
5 is recognized as possessing the finest
C and most silky fibre in existence.

Prices and information promptly
furnished regarding Crude or Fibreized
Asbestos, on application to

Wm. T. COSTICAN & Co.

Solo Selling Agents,

196 S§t. James Street,

MONTREAL, CANADA.

R. T. HOPPER & CO.

SUCCESSORS TO IRWIN, HOPPER AND CO.
(ESTABLISHED 1878.)

Miners and Shippers of Minerals, &c.
81 BOARD OF TRADE BUILDING, MONTREAL, CAN.

Asbestos, Crude & Manufactured, Mica, Plumbago, Soapstone, &c.

Also MANAGING DIRECTORS and
SELLING AGENTS for

The Anglo-Canadian Asbestos Company, Ltd.
Loughboro Mica Mining Company, Ltd.

The English Portland Cement Company, Ltd.
Montreal and Kootenay Mining Company, Ltd.

H. W. JOENS®
AWE STOS

Sectional Coverings

FOR ALL HEATED SURFACES.

Ty Y

.Steam Packings, Round, Square, Sheet—Asbestos, Fire-Proof
Cements, Fabrics, Tubes, Blocks, Htc.

H. W. JOHNS MANUFACTURING CO.

87 Maiden Lane, N.Y.

JERSEY CITY,
BOSTON,

NEW YORK,
PHILADELPHIA,

JOENSON’S COMPANY, Ltd.

CHICAGO,
LONDON.

HON. GEORGE IRVINE, President.
A. 8, JOHNSON, Man. Director.
LAWRENCE LYNCH, Se¢c.-Treas,

MINERS OF CRUDE ASBESTOS

The output per annum of Asbestos from these mines, in addition to
being the largest, not only in Canada, but in any part of the world, is un-
surpassed both in quality and length of fibre. The facilities for shipping
the crude ore are most advantageous, the properties being situated along-
:side the railway, thereby enabling all orders to be filled promptly.

Mines at Thetford Station, Quebec Central Railway.

OLD SYDNEY COAL

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, LIMITED.

COLLIERY, SYDNEY MINES, C.B.

Liverpool, Glasgow, French and Austeian Underwriters

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH.

SPRINGHILL COAL

THE CUMBERLAND RAILWAY and COAL COMPANY

Are prepared to deliver this well known Steam
Coal at all points on the lines of G.T'R.,
C. P. R. and 1. C. Railways.

HEAD OFFICE: 107 ST. JAMES STREET, MONTREAL

Address: P. 0. BOX 396.

DRUMMOND COAL

THE INTERCOLONIAL COAL MINING (0. Limited

HENRYJA. 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.
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Dominion Goal Company, Limited.

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little
Glace Bay, Bridgeport and Gardner Collieries.

~————OFFERS FOR SALE——

STEAN, GAS and DOMESTIC GOALS of HIGHEST QUALITY

Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

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

years. Its facilities for supplying Bunker Coals with promptness is unequalled.

——APPLICATION FOR PRICES, ETC TO BE MADE TO——

d. S. McLENNAN, Treasurer, 95 Milk St., BosTon, Mass.

DAVID McKEEN, Resident Manager, M. R. MORROW,
Glace Bay, Cape Breton. 50 Bedford Row, Halifax,
KINGMAN BROWN & CO., Custom House Square, Montreal.
HARVEY & OUTERBRIDGE, Produce Exchange Building, New York, Sole Agents for New York and for Export.

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

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

A TARGE ST

ROLLED STEEL BERMS, JOISTS, GlR[]ERS CHHNNELS HNGLES TEES, 1 BARS AND PLATES

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

Dominien Bridge Co., Ltd., juian o,

MACHINERY DEPOT.

A. R. WILLIAMS & CO.

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

345-347 St. James Street, - MONTREAL, QUEBEC.
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E‘ you want

BAGS

FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c,
Send to us for Samples and Prices.

Every Quality and size in stock.
Speclally strong sewing for heavy materials.
Lowest prices compatible with good work.

We now supply most of the Mining Companies, and those
who have not bought from us would find it to their advantage
to do so.

THE CANADA JUTE COMPANTY (Ltd.)

. 17, 19 X 21 8T. MARTIN STREET,

‘ - MONTREAL.

The.McCullynﬁg
~ Rock and

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 Eprsition at Chicago, Medal and Diplomas.
The only awards given for this type of Crusher.

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

Send for Catalogue or further information to

- Waterous,
| BRANTFORD, CANADA
Canadian Manufacturers of the McCully Rock Crusher

Patented in
<Canada and United States.

banada Atlantie Ry.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal

RTINS
TRAINS DAILY

EXCEPT SUNDAY

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEG, - HALIFAX, - PORTLAND

And all Points EAST and S8OUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON

And all NEW ENGLAND POINTS.

ThroughfSleepers between Ottawa & New York

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

E. J. CHAMBERLIN,
General Manage:

C. J. SMITH,
Gen. Passenger Agt.

MINING LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals. *
Mining lands may be taken up as surveyed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per
acre, and south of it, $2 to $1.50, according to distance
from railway.

Rent of locations first year 6oc. to $1 per acre, and
subsequent years I15c. to 25¢c. per acre.

Rent of claims, 51 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent. of
value at pit’s mouth less cost of labor and explosives.

Royalty not charged until seven years from date of
patent or lease, nor (as provided in s. 4 (3) of the Mines’
Act, 1892), until fifteen years in the case of an original
discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled
to stake out a second claim.

Crown Lands sold under provisions of mining laws in
force prior to 4th May, 1891, exempt from royalty,

Copies of the Mines Act, 1892, Amendment Act, 1894,
may be had on application to

ARCHIBALD BLUE,

Director Bureau of Mines
ToroNTO, May 25th, 1894.

JUST ISSVUED.

Brownlee & Brady’s Handbook of British Columbia
Mining Laws for Miners, Prospectors
and Investors.

Gives full information about acquiring mineral claims
(othcr than coal) in B.C. ~Price 25 cents. From J. H.
BROWNLEE, Board of Trade Building, Victoria, B.C.~
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FRASER & CHALMERS
CHICGAO, ILL., U.S.A. |

Manufacturers of . .

Mining Machinery
Stamp Mills
Smelters, Engines
Bollers

Riedler Alr
Compressors and
Pumps

OTTO TRAMWAYS a
Specialty
Perforated Metals
Riveted Steel Pipe

Etc., Etc. °
Write for Prices and Particulars on any Class of Mining Plant.

GOLD MILL WANTED.

‘VANTED IMMEDIATELY for the Crystal Gold Mining Co., of Rathbun,
Ltd., (non-assessable), a FIVE OR TEN STAMP MILL WITH FRUE
VANNERS, and other machinery necessary to work the same.

.a second-hand outfit if in first-class order and accessible.

No objection to

ADDRESS :

W. R. WHITER,

Secretary-Treasurer,
PEM BROKE, ONT

RDBIN& SADLER

ATE
MONTREAL - .
2518 & 2520 NOTRE JAME <1 125 BAY ST,

Mining Machinery for Sale.

Concentrating Machinery, consisting of Farrel's Ore
Crushers ot Different Sizes, Crushing Rolls,
Jigs, Wire Screens, Etc., Etc.

This is all imported machinery, and in first-class working condition

FOR PARTICULARS APPLY TO THE

NICHOLS CHEMICAL COMPANY,

CATELTON, .Q.

—
MINE JEFFREY

Coal Cutters, Drills,
Locomotives, Screens,
Tipples, Elevators, are

LEADERS.

SEND FOR
CATALOGUE

Tue JEFFREY MFG. CO.

LOCOMOTIVES

Columbus, O.
f~""F JEFFREY LATEST COAL CUTTER.

Chemical anvo Assay Apparatus
N

AGENTS FOR THE DOMINION FOR THE

N.ORGAN CRUCIBLE CO. BATTERSEA, ETG.

AND FOR THE

ANALYTIGAL and ASSAY BALANCES and WEICHTS
)

or BECKERS SONS, ROTTERDAM.

Baker & Adamson’s C. P. Acids and Chemicals, Brown's Portable Assay

Furnace, Hoskin's Gasoline Blowpipes and Furnaces, Dangler
Laboratory Lamp, Microscopes of E. Leitz, Wetzlar,
R Kavalier's Bohemian Glassware ; Royal
Berlin and Meissen Porcelain
Platinum Wire, Foil, '
Crucibles and Duhes, Swedish and Rhenish Filter Pa.per

LYMAN, SONS & COMPANTY,

380, 382, 384, and 386 St. Paul Street, MONTREAL

REDDAWAY’S PATENT

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

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

W. A. FLEMING, Sole Agent for Canada,

57 8t. Francois Xavier Street, Montreal.
Victoria Chambers, Ottawa.




X THE CANADIAN MINING AND MECHANICAL REVIEW.

John E. Hardman, S.B.

MINING ENGINEER,
JERSEY MILLS, BEAUCE CO., QUE.

Can be consulted on all matters pertaining to the profession
The devel and of Gold Properties a specialty.

JOHN B. HOBSON, L. F. WARNER, Jr.
Min. Eng. and Metallurgist. Hydraulic and Min. Eng.

HOBSON & WARNER

Mining Engineeérs.
Twenty Years Practioal Experience in Oalifornia

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

The Equipment and Opening of Deep Gravel
) Drify, Mydraulic and Gold Quarts
Mines & Spevcialty.

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

M. BROWINING,

Corner Granille and George Streets,
Vancouver, British Columbta.

J.

J. BURLEY SMITH,
Civil and Mining Engineer,

30 Years Experience.
Glenaimond, Buckingham, Que.

Undertakes the Prospecting of
Mines and Mineral Lands . .

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

Quarry Sites and Clay Fields Tested.

Plans and Sections made showing result of Borings—
Gold Drifts Tested to Ledge by the new Pneumatic and

- Hydraulic Tube System and the yield ascertained—
Flumes, Ditches, Monitors and Placer Mining Plant gen-
erally designed and constructed.

Properties Examined and Reported on and Assays
made,

LEDOUX & COMPANY,

9 CUff St., New York.

Engineers, Metallurgists &
Assayers. '
Publie Ore Sampling and Storage Works
All the principal buyers of furnace materials in
the world d cash agai certifi-
porude ' sigreninf A oo
Trnoinry of Unit:d Sut.es.ursofm or

matte through in bond can be
sampled at our works.

Consignments ived and sold te hi

bidder. Se:g form:i-;;lhx ngmgfullputxl::?m

Mines examined and sampled. Assays
and Analyses of all kinds,

i New Denver,

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,"
MINING ENGINEER and METALLURGIST,
Will report on Mines and Mineral Properties

ADDRESS :
156 Toronto St., Toronto, Ont.

F. H. MASON,

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

Analytical Chemist and

Assayer . . .

Refractory Gold Ores, Concentrates and Tailings a
Specialty.

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

Chlorination Plants designed.

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

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

Graduate in Applied Science Toronto University, Assoc. Mem.
. Can, Soc. C.E.

Reports on Mineral Lands, Treatment of Ores, Metallurgical |

Processes.

83 YORK STREET, ROSSIN BLOCK, TORONTO.

R. C. CAMPBELL-JOHNSTON

( of Swansea, India, and the Unitgd States.) .. .
METALLURGIST, ASSAYER,

AND MINING ENGINEER.

Properties reported on. All assays undertaken. Fur-
naces and concentrating plants planned and erected.
Treatment for ores given.. Ores bought and sold. Box
40, Vancouver, B.C.

E. E. BURLINCAME’S

ASSAY DFFIGE “sSAeonarony
Rstablished in Colorado, 1866, 8 by mail or

xpress will receive prompt and careful attention.

[
Bold & Silver Bullion ®ofnet: e ssd andad:
Address, 1736 & 1738 Lawrenoce St., Deaver, Oolo,

MICHIGAN MINING SCHOOL.

A State School of Mining Engineering, located in the heart of the
Lake Superior minirﬁ region, gwin%l practical instruction in Draw-
ing, Blue-printing, Mechanics, Mec a.nism,'Pro%nies of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine éurveying, Hydrauli
Mining, Mineralogy, Petrography, General, Economic, and Fiel
Geolo“gy etc. Has Summer Schools in Surveying, Shop-practice,
and Field Geology. Laboratories, Shops and Stamp Mill well
ﬁuipped. Tuition free. For Catalogues apply to the Director

oughton, Mich.

J. T. DONALD,

Assayer and Mining Geologist,

156 8t. James 8treet, Montreal.

Analyses and Assays of Ores, Fuels, Furnace Products,
Waters, etc. Mines and Mining Properties Examined
and Valued.

J. C. CWILLIM, B.Ar.Sc.

MINING ENGINEER;

SLOCAN, B.C.

WALPOLE ROLAND,
Olvil and Mining Engineer.

Reports, Surveys, Estimates, & Development:

REFERENCES:

Engineering and Mining Journal, New York,
Thgﬁ(l:un&n Mining ﬁejview, bttawa, and
The Mining Journal, London, England.

CONSULTING ENGINEER.

OFFICE: LA SEINE RIVER, ONT.
Cable Address: “ROLAND,” A1 Code.

FRANCIS WYATT, PH.D,
Consulting, Analytical and Technical Ghemist

12 OLD SLIP, NEW YORK.

(Near Hanover Square.)

BALBACH

SMELTING & REFINING
COMPANY,

EDWARD BALBACH, JR.. - PRES'T.

J. LANGELOTH, - - VICE-PRES'T.
Newark, New Jersey.

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

Bullion and Argentiferous Copper
Matte Received on Consign-
ment or Purchase.

Smelting and Refining Works :
Electrolytic Copper Works:
NEWARK, N. J.

Buena Fa Sampling Works:
Agency, SABINAS COAHULLA,

ORFORD COPPER CO.,

Copper Smelters

Works at Constable’s Hook, N.J., opposite New
Brighton, Staten Island. Copper Ore, Mattes, or Bul-
lion purchased. Advances made on consignments for
refining and sale. Specialty made of Silver-bearing:
Ores and Mattes.

- —8RBEILl, —
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasurer Q. A. LAND..
Office 37 to 39 Wall Street, New York.

émuulb Mttt ottt ot athoithing .ulllunulL'h_
4 TOUSERS OF THE DIAMOND DRILL. &
H Ex
§ Diamond Drill Bits set Promptly by an Effici- ¥
% ent Man  All Work Guaranteed. =
H
'% Bort and Carbon Diamonds for sale. Same ;g'
terms as New Vork. Prospecting with &
American Diamond Dnll at per %_

foot or by the day.
McocRae & Co., ?

OTTAWA.
e
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ABOVE ALL COMPETITORS

T. J. C. INJ EOTOR

THE MO3T ECOOOMICAL BOILER FEEDER IN THE WORLD

Absolutely Automatic. Easlly Attached.

2 0 PER CENT. saved in coal over any other make.
Applicable to all kinds of Boilers.

. NOT_EXPENSIVE ",

Will outwear any other make and is simple in constructxon .

It is easy to operate, and is the most powerful feeder in the world. .
TheT.J.C. II*P J ECTOR is the best because you cannot possibly go wrong with it.
With high or low-steam the result is equally satisfactory.

It combines the utmost simplicity with perfect efﬁcxency, and any boy can operate it

PRICE LIST

No. Price. Horse Power.

........................... $70....... .......iiil i 4t 8
D L. J b 2K S 8 to 16
8 S I0 §0. . .ienennennnatene caus 16 to 40
20 . hieieeieees e I500....0c0 tovnoviecnnnnnnns 40 to 72
25 i i eiieiaiee caee eees 22 50.....iiiiiiiiiiie s 72 to 120
BB iee et eieeaiaiieaaae 3000. ...t ciniiiniiiennannas 120 to 220
72 N 3800ttt 220 to 300

Hamilton Beass Manufaeturmg Co. Ltd.

HAMILTON, ONTARIO.

MINING IRON and STEEL, 1806.

A Complete Index to the Mineral Industries and Mining
Companies of the Dominion—A Comprehensive
Text Book to the Iron and Steel Industries

A FEW COPIES NOW ON SALE—PRICE $4.00.
GA’NADIAN MINING REVIEW, OTTAWA, ONTARIO.

HAMII..TON OAN

Catalogues on
Application,

Roller, Steel and Spectal Chafns

JUNS Y S—

ELEVATING

B quiremcent of Water Power Plants.
Pampirlet, state Head, and write full particulars.

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

WATER WHEEL

ADAPTED TO ALL HEADS FROM

3 FEET TO 2000 FEET.

Our experience of 33 years building Water Wheels enables us to suit every re-
We guarantee satisfaction. Semd for

w CONVEYING
MACHINERY

FOR BANDLING MATERIAL OF ALL KINDS,

Wire Gable
Conveyers.

TIIE JEFFREY MF@.CO. 'S vgie >

= f},’;,’{'&’i;‘;& BELTING, OABLE, ROPE OR LINK-BELTING,
conveying. OABLE OONVEYORS FOR I.ONG-DISTANOE OONVEY1

Columbus, Ohlo. Send for Catalogue.

EWART LINK-BELTING

—_—— 18 EARS. . ) S ) STANDARD S8TEEL CHAINS AND S8EVERAL
POWER TRANSMISSION : SPECIAL CHAINS FOR

MACHINERY. i ELEVATING AND CONVEYING MACHINERY
COAL MINING MACHINERY. | | EXPERIENCE FOR HANDLING MATERIAL OF ALL KINDS

IN LINK-BELTING.

WE OARRY IN 8TOCK Over 20 TONS.

POWER TRANSMISSION MACHINERY.

. STEEL SOREENS, MOCULLY ROOK CRUSHERS, .TI'.E:' .
PULLEYS, GRIP PULLEYS, SBHAFTING UP TO 26 PEET LONG.

Send for New Link-Belt Catalogue—just out of press.
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H H FULLER: CO.

41-45 UPPER WATER STREET, HALIFAX, N.S.

"WHOLESALE AND RETAIL DEALERS IN

BUILDERS’ BLACKSMITHS' and GENERAL HARDWARE.
MINING 4 miye suerures

SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTON \BELTING CO’'S 'R'UBBER/ Go0DSs,

REEVES WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P. 0. Box 178,

aShipments promptly and carefully attended to.

M. BEATTY & SONS,

WELLAND, ONTARIO.

Dredges, Ditchers, Steam Shovels for Ditching,
Dykeing, Gold Mining, &c., of various
Styles and Sizes to Suit
any work.

CENTRIFUGAL PUMPS

For Drainage Works, Pmnpmg Sand,
Gold Mining, &ec.

Submarine Rock Drilling Machinery,
Hoisting Engines,
Suspension Cableways,
Gang Stone Saws,
‘ Horse Power Hoisters.

ACGENTS-:

Wm. Hamilton Manufacturing Company, Vancouver, B.C.
Jas. G. Stewart, Montreal, Quebec.

« BLACK DIAMOND " STEEL for MINING DRILLS AND ALL OTHER

STEEL

377 8t. Paul St.

w ‘PURPBSES. if your Dealer does not carry it, write
PARK BROTHER & CO., LTD.

MONTREAL.

o

pRﬂ ULIC

MACHI C@’

\_STOCK SIZES ALWAYS ON HAND

DRAWINGS AND ESTIMATES
PROMPTLY FURNISHED . .

NORTHEY CO.

THE

L. TORONTO. ONTARIO.



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

B. T. A. BELL, Editor.

Published Monthly.

OFFICES: Slater Building, Ottawa.
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Quackery in Mining Education.

The article published in Tke Engineering Magazine for May on
¢ Quackery in Engineering Education,” has caused quite a tumult among
the members of the various faculties of technical schools all over the
United States and, as was to be expected, has called forth various and
vigorous protests in the June number.

The subject and discussion is interesting and has its lessons for the
engineering schools of Canada which have grown rapidly during the last
decade, but which are yet in a formative stage.

In so far as the subject includes education in that branch of en-
gineerihg which relates to mining and metallurgy the REVIEW desires to
call attention to a few points that are emphasized.

The most frequent exhibitions of quackery, according to Professor
Kidwell, (the author of the article alluded to) are (1) misrepresentation
in catalogue or calendar as to what is actually accomplished in technical
schools, (2) the necessary limitations of laboratory work, usually repre-
sented as complete, and (3) “the custom of allowing professors to con
duct an engineering practice outside of their school duties.”

Examining these points for a moment we find Prof. Kidwell’s charge
to be that “any catalogue statement which leads one to infer the school
¢ possesses certain material when it does not, or that it is prepared to
“teach properly certain branches when it really is not, is evidence of
‘ quackery.” Of this charge our Canadian technical schools may be ah-
solved. Examination of the advertisements and catalogues of McGill,
Toronto and Kingston does not show them offering what they do not give,
although it does show a want of much that is desirable, nay necessary, to
any student who is turned out into the world with a parchment certifying
him to be a graduate mining engineer. The skeleton is there (except
in the case of McGill, which defection is soon to be remedied) but the
muscles are not all preseut, or if so, are paralyzed.

But this leads us directly to the second point, *the hmitations of
laboratory work,” which in the original article are directed towards the
shopwork and laboratory instruction of a mechanical engineering course.

Work by students in milling and metallurgical laboratories may be
likened to that in mechanical shops, but must be judged differently.

As already stated above, two of our Canadian mining schools are
supposed to be equipped with such a complement of milling machinery
as to enable the student *to study the operations of crushing, amalga-
mating, concentrating, etc., on a large scale,” while the third and largest
technical school has * expectations ” of an equipment in this direction—
through the munificence of its great benefactor—which shall be adequate
and equal to any facilities on the continent.

The equipments which have already been provided, as above, leave
very much to be desired before a student can be properly instructed in
the various processes, manipulations and reactions which milling and
metallurgical work require ; and though the public is promised much
from the equipment MecGill is to receive, it remains to be seen whether
the fulfilment will realize the requirements of a practical engineer or be

subsidiary to the pure rather than the applied science ideas of the
governing powers.

In replying to Prof. Kidwell Mr. A. K. Landis makes the excellent
point that it is absurd to grade a man as a mining engineer if he has
never been down a mine nor felt the heat of a furnace. And while it
can never be claimed that instruction in metallurgical laboratories will
fit a man to take immediate charge of a copper, lead or iron furnace, it
can nevertheless be maintained that such laboratory work fits a student
to become more quickly a furnace-master and metallurgist than an equal
student who has had no instruction in such a laboratory. Of course, from
the nature of the subject, no laboratory work can help in mining instruc-
tion ; tkaf must be given by the summer school. -

Instruction in properly equipped laboratories, where machines and
quantities are nof all full-sized, so as to make operations physically
fatiguing to the students, and under the guidance of a professor who has
had commercial experience in the treatment of ores, cannot fail to be a
powerful factor in, and one of the most beneficial and lasting elements.
of the earnest student’s professional education. Such laboratory work
not only shows the student the necessity of judgment, but also teaches
him his fallibility and tends to remove the *‘know-it-all” mental con-
dition so characteristic of young graduates. '

The last element of quackery mentioned is that no teacher should
be permitted to continue his engineering practice outside of his college
duties.

In this we do not hesitate to entirely disagree with Prof. Kidwell.
Not only is it true that the vast majority of schools cannot afford to pay
for the exclusive right to a competent man’s services, but it is equally

true that a man who is not in touch with the latest work in his profes-
sion, is unfit to teach that profession. Especially is this true in metal-
lurgy and mining at the present time, when processes and practices in
use today are superseded by improvements next year. To keep au fait
with his profession requires more than reading alone will give.

Too much of the instruction now given in mining engineering sub-
jects is ancient history. That stamps were formerly made of square
wooden rods with iron-bound bosses, and that tappets were formerly
pins, can well enough be read in later years when the student has earned
time and leisure to read old text-books.

The modern course of four years is already crammed full with sub-
jects not directly in the line of the student’s future profession, often only
two years out of the four being given to separate professional work after
the general course.

To make a course (1) which shall embody the principles underlying
the arts of mining and metallurgy, (2) which shall elucidate as far as
possible the modern, present-day application of the principles, and ( 3)
which shall present the business or commercial aspect of this combin-
ation of principles and practice, is, or should be, the aim of the mining
professors in our technical schools. That there is a field in Canada for
such a course never was more apparent than at the present time when
American and English mining engineers are pouring into British Colum-
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bia and other provinces of the Domimien to develop and work Canadian
mines.  The raw muaterial is here, the capital is here, the schools are
here, and the students are here, and it will be the fault of our schools if,
in the future, Canadian mining engineers are not able to cope with their
foreign brothers in developing the Dominion’s mineral resources.

. .

EN PASSANT.

“The attention of members is directed to the ensuing joint mecting
of Canadian mining associations to be held under the auspices of the
Mining Socicty of Nova Scatia at Halifax during the last wecek of next
month  Apart from the atrctiveness ordinarily chasacteristic of the
proceedings of the Mining Society. there is the Summer Carnival, for
which claborate preparations are being made, and which in itself should
induce a large atendance from the Upper Provinces,

In view of this meeting the July issue of the Ruvirw will be issucd

earlier than usual.

Forster ore and rock breakers and safety lamps of all kinds have
recéitly been listed for tree entry at the Department of Customs.

In a recent issue the Reviiw had something to say of a prospectus
offering for sale certain shares of the Modstock Gotd Mining Company.
In this connection we mie pleased to give prominence to the following
excerpt from a letter sent to us by Mr. J. D. Copeland, the sccretary of
the company :— *1 am pleased to be able to say that the Modstock
Company is in no way responsible for the prospectus which you criticised
so severely.  In fact it is no more responsible for it than for the proces-
sion of the equinoxes, or for the vagaries of the individual who proposed
to cqualize the temperature of the globe by towing down the icebergs of
the north and hanging them on the equinoctial line to dry.”

Our next number will contain an claborate descriptive article on
the Rossland mining camp from the pen of our correspondent in that
famous district of British Columbia.  “The value of this contribution will
be enhanced by numerous itlustrations,

The bill incorporating the Massachusseits Pipe Line Company—a
company promoted by Mr. H. M. Whitney and associates of the
Dominion Coal Co., has been favorably reported in the Lower House of
the Massachussetts Legislature. It is propased 1o erect a plant at Bos-
ton and other points in that State, which will not only furnish gas, but
will alvo make coke wind chemical by-products frem Cape Breton coals
The success of this enterpnise means much for the extension of our

castern coal trade,

By recent order-in-council the regulation respecting the Dominion
Government’s bounty of two dollars per ton on pig won has heen
amended s a5 to pernut the bounty bung paid on pig iron made pantly
from Canadian and partly from forcign ore  This wiil he a hoon to the
Nova Scotia Steel Co. and the Haaulion Blast Furmnace Co., both of
which are using quantitics of fureign ores ia tiwir furnaces.

We are pleaszd to notice: that our anticipations of a good season in
the Cape Breten coal trade are likely to be realized.  The scason has
opened up in fine style, both the General Mining Association and the™
Dominion Coal Company having shipped more coal in the month of
May than in the corresponding month of any previous year.  This is
particularly gratifying in view of the fact that the latter company had not
banked any coal and have thus been able to ship from the mine direct
and in good condition. The towl hoisting for the month reached
125,000 tons, and the shipping 111,000, OFf this 24,000 tons were
shipped at Louisburg and jc,000 at International pier. The second

tower zh{l% Just been erected at the latter pomt, as also a-large pocket for
bunkering, which will enable the company to bunker iny vessel in less
than an hour. “Uhe cquipments at this pier are now complete and
capable of loading 10,000 tons evesy 24 hours,

Some record hoisting has been done at the Dominion Coal Co.’s
mines this anonthy Reserve roaching 1,684, and -Caledonia 1,556 tons
per day, while the aguregate hoisting for the week ending June 13th
reached 435,000.

Our enterprising competitors in the States, not content with pro.
ducing coal at a lower figure than any other country—thanks partly ta
the lavish bounty of nature, and partly to their own ingenuity and in.
ventiveness—have just initiated a system, which, if it proves successful,
will still furthier reduce the cost very considerably, and at the same time
dispense with the moat laborious process in connection with mining, Ze.
the undercutting. :

Of late years most of the developments in mechanical mining have
buen in the direction of producing new coal-cutting machines, by means
of which, espedially in Pennsylvania, large outputs have been obtained
and the ultimate coot of cutting reduced some cight or twelve cents per
ton, according to the nature of the seam.  The latest development is to
do without undercutting and shearing altogether, and by a more scientific
system of boring and blasting than has hitherto been in vogue to
achieve the same result.

The system has just been tried in one of the largest mines in Mis-
souri, by the Madison Coal Mining Company, with every success,
and the proprictors believe they can maintain their ¢normous output of
some six thousand tons per day at a reduction in cost of at least six
cents.  Of course it should be borne in mind that this experiment was
conducted in a specially favorable seam of coa), with a strong rock ro0f,
smooth top parting, and soft clay bottom, which enables the coal to be
brought down in large blocks, with very little small. At the same time
we have no doubt that much more may be done by the judicious appli-
cation of this system than has hitherto been effected by the obsolete
and barbarous method of “plugging,” so often resorted to with disastrous
effects to the quality of the coal, while any system which reduces the
proportion of arduous labor required to produce coal is a move in the
tight direction and will be hailed with delight.

The prizes offered by the General Mining Association of the Pro-
vince of Quebcec for the hest paper on a mining subject contributed to
its proceedings have been awarded to Mr. Raoul Green and Mr. W,
Morton Webly, both of whom graduated this year at McGill.  “ Notes
on the Lu-tis Mine,” the paper by Mr. Green which was awarded the
first prize of a value of $23 00, is reprocduced in this issue.  There were
six competitors,

We are glad to Iearn that the retirement of Senator Mackeen from
the management of the Dominion Coal Company’s operations
Cape Breton, does not deprive them of his valuable services in another
capacity. By clecting him a director and appointing him second vice-
president they will have the benefit of his counsel and experience as an
advisory colleague, whilst his residence in Halifax will admit of his keep-
ing thoroughly in touch with all that is transpiring in Cape Breton. In
conncection with this change the office of assistant manager has been
abolished, and Mr. W, Blakemore, M.E., who has occupicd the position
for the last two years, has been appointed mining engeiner to the com-

pany.

At a recent meeting of the South Staffordshire and East Worcester-
shire Institute of Mining Engineers Mr. R. S. Williamson (Cannock and
Rugeley Collicry Company) read a paper on * Underground Haulage,”
in the course of which healluded to the importance of efficient and
cconomic haulage. He described, by a series of plans . illustrating the
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Mg. Raotl GREEN, B.A. Sc. Winner of 1st Prize.
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New Mill of the Danville Asbestos and Slate Company, at Danville, Que.

Mz, W. Moriox Wens, Winner of 2nd Prize.
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motor plant and the hauling system employed throughout the Cannock
Wood Pits, the Wimblebury mine, and the Pool pits, where, he said, the
whole of the coal got had to be drawn by rope haulage to the bottom of
the shaft. ‘The output was equal to zbout 3,000 tons in the eight
hours. The average speed was about eight miles an hour, as he
believed in moderate speed and large loads rather than small loads and
quick running. ‘I'he average cost of laboron the * main and tail” roads
was ‘60 of a penny per ton, and in some instances it was as low as '45.
On the endlesstope system the cost worked out at ‘66 per ton on the
quantity at present dealt with, though the output could be considerably
increased at no increased cost.

Professor Agassiz has recentlv been carrying out with great thor-
oughness and care some interesting experiments in underground temper-
ature at the Calumet and Hecla mines. The Mining fournal remarks
that the close bearing of the question upon deep level mining all over
the world, but more especially in South Africa, lends considerable sig-
nificance and interest to the results. ‘The observations have been effect-
ed by means of slow-registering Negretti and Zambra thermometers, and
have been taken at various depths, from 105 ft.—where the variations
due to local changes of temperature may be taken to have ceased—down
10 4,580 ft. ‘The results, which differ materially from any previously
recorded, are worth examination, and even study. At the various points
in depth selected for investigation holes were drilled to a depth of 10 ft,
below the face of the rock, the thermometer then inserted, and the
borings subsequently plugged with clay. The deepest point at which an
observation was recorded was at 4,580 ft.,, and here the temperature
stood at 79° Fah,, or 20° higher than at the 105 ft. station. *This,”
remarks Professor Agassiz, not altogether, perhaps, without some tinge
of melancholy, “is very different from any recorded observations Lord
Kelvin, if 1 am not mistaken, giving as the increase 1° Fahr for 51 ft,,
‘while results based on temperature observations of the St. Gothard tunnel
gave an increase of 1° for every 6o ft.” These résults Suggest the much
more difficult problem of eliminating from the observations those modifi-
cations cue to other causes than local changes in surface temperature.

= Tt is reported that large deposits of ashestos of excellent quality have
been discovered in Southern Montana, in the West Gallatin basin; and
a company has been formed to work the claims. The asbestos 15 said
to he nearly pure white in color and to be of long fibre.

A. Rulbricius, an Austrian chemist, recommends a new method for
the prevention aor removal of boiler incrustation which has furnished
remarkably good results since about 1 year that it has been in use at
Anina and other locafities in Austria-Hungary.
is added a mixture consisting of go per cent. of soluble chromates and
10 per cent. of soda. These salts transform the more or less soluble
carbonates contained by the water into soluble chromates which settle
in the shape of slime without adhering to the walls of the beiler and the
latter can easily be cleaned by washing. The beneficial effect of the
process will be felt even in the case of boilers which are already lined with
‘thick layers of incrustation, for these will be -gradually reduced and
transformed into slime.  On an average % of an-ounce of the mixture
should be added to 35 cubic ft. of water.  Foran oidinary boiler 310 4
-ounces per day would be sufficient. Where “watér with. very high lime
-contents is leing used, the-dose should - be )ncunscd a lintle ;- the exact
quartity nceded can asnly be determmed l)y a preliminary test.

In selling -a;p(wpect «©or 2 mine nothing is gained and oftcn every-
-thing i5 lost through misrepresentations as to~ its value. During the
present seasonithére will be a- better markét for undevelopedclaims than
-ever before, but the owners cannot excrcise too great a care in describing
their propertics to intending purc}nscrs If an investor ﬁnds, upon
examining a mine, that misleading statements have been made, he is
filled with disgust, and is inclined to break off all negotiations. The

To the feed-water there

‘the tr&sury stod

mine-owner’s delusive expectations are often rudely shattered by the
cold-blooded mathematics of the.purchasers He is.frequently unable to
sell because he has deceived himselt as to the true market value of his

‘property. It <hould always be borne in mind that investors who under-

stand their business figure upon a safe and conservative basis, and are
not inclined, as a rule, to pay for much more ore than is in sight. The
owner may be certain that the ore body extends, in increasing richness,
to indefinite depth, hut the purchaser calculates upon a.“pinch,” or a
“ fault,” and will not pay a very great sum for a mere surface showing,
Hence it is of the utmost importance that the owners of prospects place
them in the best possible shape, for every dollar spent .in development
often adds a thousand dollars to the value of the propesty.

Assay returns are most unsatisfactory evidence of the value of a
discovery or of a mine. ‘To say that a 4 ft. vein assays $1,000 per ton
sounds big, but such information carries little weight with a purchaser,
What he desires to know:is the average milling value on the- 100 leve),
the milling.value on"the.200 leve), the extent of..the ore body at various
depths, character of the ore, with reference to treatment process, cost and
profit on production and probable yield of the mine. Mm&owners do
not always give careful consideration to these points in fixing the price
upon their properties, but figure i in the possibilities at half a million or
s0, and are unable to understand why they cannot find a purchaser.

Graphite, which is one of the forms of carbon, and more generally
known as plumbago or black lead, has come to be an important factor
in electrical industries. It is a graphite crucible which is used for elec-
trical smelting, and it is 2 graphite pencﬂ or rod which is used as an
electrode in the process of electrical smeltmg It is graphite pulverized
to an impalpable powder that is used in electrolytic work by the copper
smelters  Pure flake graphite is also used for lubricating cylinders and
bearings of engines and dynamos, and the same material also forms the
pigment for protective paints for trolley poles, electric light poles, and
roofs of dynamo plants and trolley-car sheds, Graphite would therefore
seem to be a very important factor in electrical industries.

Conservative mining men urge that it is time a halt were called 1
the formation of irresponsible mining stock companies. They say men
who never saw a mine, who know nothing of mining methods, are lending
their names to doubtful enterprises. Many have become feverish over
stock speculation, and nothing can be done to prevent it. There are
now over 3,000 mineral locations in the Trail Creek district alone, cov-
ering at least 125,000 acres.  In each case the locator has sworn that he
has mineral in place. This proposition is hardly tenable, unless the
country is onc big body of ore, and this is not possible.

A mining man said the other day that.* any ground in Trail Creck
could be sold ; that the people wereafter acres not mines, the idea being
to incorporaie.and sell out ; that acres were as good for the purpose as
mineral ground.” He also said : * The forming of these really illegitimate
companies was not for the purpo.e of wortking the ground, but for the
purpose of mining the public.” There is undoubtedly alarge percentage
of truth in this statement.

There is another thing which is working to the disadvantage of
legitimate mining. Before treasury stock is exhausted, private stock 15
offered for sale, in many instances ata price. far below that for which
treasury stock can be purc}_{iscd. As a2 consequence development 1S
retarded, the treasury axocL cannot, be sold and the proposition, even
though it bea mcmonous one, falls into disrepute. The purchaser of
dnsgusted feelmg that he has been duped, and

Perhaps nothmg can bede\nsed 10 eliminate the evils which follow
in the wake of successful mining. Itisan old story. It has been re-

.péated over and over again, from the early days of mining in California.

It will probably be contiru2d until the end of time, unless the people
learn wisdom. °




THE CANAD'IAN" MINING REVIEW 128,

GOLD MILLLING IN NOVA. SCOTIA R

'I‘he following returns have been furnished since our last statement by courtesy of. the Mines Department, Hahfax.

—r

) . ! |Quastz Crushed.|. "Yield-of Gold. - Total' Yield,
Name of District. Name of Mill or Company. Month n “f,ll:glhm?::ahégg done '"d -

. No. of Tons, | Oszs. Dwts, Grs. | Oz Dwts. Grs.
Sherbrooke...cvveracriasass|Stellarton Gold Mining Co.cvceee oo /MY ettieiirivenssaerscaiaccsacossnses 63 6 7 9
“ vseee sresceecaes|New G WO .evveiiinroieiseMay. ciiiaiiiiiieiiiiiiiiiiiiiaiiiiian o 316 130 o o
s eserescecsassesss|Crow's Nest Mill..o.oavoaneea. . |April, May.. 4eseseets erecsataces senes 12 36 o o
o sses carsencans o|McNaughton Coveovvinirnnocenos|Mayasasanan OIS SO O ROPN lg 6 §5 o

: 524 188 12 9 188 12 9
Stormont...........-........lhcbardson(‘oldemgCo.‘.....Apnl. teeeeseeesebosactacsesstrsesraans 1835 215 O O
B ees wsesssscecaes|]o D, Copeland....coveiinans ....Apnl teeesereaastiiisatticaataiatnianas 265 189 19 o
L | £ T N W rMall..... seserees|April, May 330 79 10 o©

2430 48 9 o 8 9 o
Modse' River 40 Cariboo. ... W A. Sanders. v.veevovrevers Morch Love coaeneo, {Quattes 3081075} 690 6 19 o
o ¢ ....]Moose River Gold Mining Co. .... Apnl, May..................’........... 393 99 19 12

1085 164 18 12 164 18 12

Brookfield, Queen’s County ..|W. L, Libbey ef alee.vvvinniii e dMay iciiciennioniiiinne, cesses ssaeses 478 363 o o 565 o o
Uniacke.eovevennannanne vesel]. J. Withrow etals.cveuivioann... May... i PPN 200 120 0 O
B eiescee  cecescesen GoldanodeMi.ningCo. verescess|March, A pn tesecsstntestacassnsasctasans 54 473 6 13

254 6oz 6 ;; 602 6 15

LakeCalcua.... ........ seeslJohn H. Andersom.. cocevcanneaie o APl ciieiniiiiseiieansciiaeciciianinns 10 to o o *

EXITPIRPYPPY PO Oxford Mining Co..ocevnvesese..s|February.coceeiiiainiiieniiaoniceoneeen.. 466 23 6 6

476 33 6 6 33 6 6

Tangier.oeseenieeeneniaes Essex Millooooiiiiseieiaaaee.s.|January, February, Mateh. ... .coieeieancns 401 43 17 o© 43 177 o

Montagu....... ciessre oess |Hayward & Bell....... cossssaaas|MAY.tiiieanonens seeninsaans teeacnes ceee 57 43 17 18 45 17 18

Cow Bay.ciaeonssaceannnns +iThompson & Hill ....cvieinces oo|June 8th . oueiiiiiienicnnes coennnenann 50 91 8 13 g1 8 13

Totaleeeesiososssvssnacscanns seesssesescess|ossacorscatroccses 2219 16 3

At the last meeting of the Midland Institute of Mining Engineers,
there was a discussion on Mr. Alexander Reid’s paper on * Methods of
- Closing the Tops of Upcast Winding Shafts. Mr. Reid is n favor of a
system whereby the ascending cage enters at the top of the shaft, a kind
of wooden box having self-acting doors that close behind it, thereby
avoiding any interference with the ventilation. One member said that
where apparatus of this kind was employed, safety hooks were not used
in some cases because it was said that the continued passage of the
catch through a small space, rendered the catch liable to act before its
time. Mr. Hargreaves and Mr. Routledge bore testimony to the value
of the system advocated by Mr. Reid. They had had a similar system
at work for several years, and they had never found the slightest difficulty
or danger in connection with the safety-hook. The door for the hook
and shackles was a light one which travelled up and down with the cage,
not in any way interfering with or touching the hook. Mr. Hargreaves
added that at another pit where the winding-shaft was used asan upcast,
they had not this system at work ; but the banking was done in an air-
tight chamber away from the mouth of the pit, and this was found to be
a very costly and troublesome arrangement.

The car-wheel industry is one of the most important in the United
States, as well as one of not a little extent and value in Canada. It will,
therefore, probably interest our rcaders to have the following facts as to
the recent course of the American industry put before them by an
American car-wheel maker :—

Notwithstanding the fact that Lake Superior charcoal pig-iron has advanced in
price during the past year, trom $ to $35, the price’ of car-wheels has advanced very
little, if atall.  “This is due to the fact that nowadaysa very great proportion of the
material going into ordinary. car-wheels is not charcoal-irpn at all, but foundry iton, or
scrap of the poorest description mixed wnh ferro-manganese. The number of wheel
makers who are usmg chatooal -iron cxclus:vely in thcn’ wheels is very small indeed,

and the competition induced by the material used as above has really brought the
chilled-wheel business for some r0ads to a worse condition than it has ever been in
before. At the present moment I know of & number of ‘railroad companies who ate
buying wheels for considerably less than a cent a pound, and who would, without the
slightest delay, change their. business from makers who have supplied them for years
if every concession in price made by competitive makers was not met by those who
supply them. Theére are, of course, a number of railroads who are not doing their
business on this principle; but so many of the large railroads are, that the average
wheel-maker nowadays has very little money left to put into anything but the actual
expenses of operation. It is, on the whole, a disappointing condiion of affairs, for
the railroads ate certainly not profiting by the quality of wheels they are getting, and
it will, of course, lead to another general tirade against the quality of chilled-wheels,
such as we had a number of years ago, when practically the same conditions prevailed,
although on & considerably higher range of prices.

The advent of the clectric railrozd has introduced new conditions for some wheel
makers. The conditions of service are so different on roads of this class, as compared
with steam railroads, that, while the comptition in prices is growing more and more
every day, still the matter stards in quite a different light. The electric railroad is
solely concesned with the wheels it buys, and not withthe wheels that other companics
buy. The steam railroads, on the other hand, reccive fully 50 per cent. of the wheels
they pay for throngh the hands of other companies, who supply them under the Master
Car Builders’ rules ; and, cven if a steam railroad were disposed 1o ouy a good quality
of wheel, it would have to take the position of buying one qualuy for use
under its own cars and another quality for the cars of other companies, and, as a rule,
they will nut dv any such thing. Again, so many companies are willing to buy wheels
at the lowest possible price, with the .intention of making a little money on charging
them out under the Master Car Builders rules, that the premium on poor material and
workmanship is growing highct. every day.. . .

Nickel-steel has just been. exhausuvely trxed in. the German navy
for the propeller blades of small craft, and’ thc rcsuhs, itis stnted bave
been satisfactory, pamcularly in re;pect of the absence of corrosion,

which plays.havoc ‘with the screw propcllcrs of torpedo-boat craft, owing
to the bladts being very, thin, In the course ot’ the: e\penmcnts thg
common steel propeller ﬁtted to one boat ysas found only after threc

“
‘ )
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months to be badly corroded, while the nickel-steel screw propeller was
in good condition. Both boats were alike, and h.d been subjected to
the same steaming tests.  In another instance, nowever, where in oue
screw propeller two blades were of common steeland two of nickel-steel,
all were found 1o be corroded after eight months’ steaming, although the
n_ickcl-stccl stood best.  All, however, had to be renewed.

Mr. W, Blakemore, mining engineer to the Dominion Coal Com-

pany, contributes to the prroceedings of the North of England Institute |

of Mining and Mechanical Engineers an interesting paper on the subject
of “Coal Cutting Machinery,” in which he claims the following advan.
tages :—

(1.) That in consequence of keen competition, and the necessity of
increasing to the maximum capacity the output of mines, some mechan-
ical means for cutting coal must be adopted in the near future.

(2.) That one or other of these machines can be used with advan-

tage, both on the score of efficiency and economy, for the purpose of
mining coal.

(3) Thatit is possible to introduce the system into any well regu-
lated-mine at present in operation, although it taay not have been laid
out originally with this intention. .

(4) ‘That it is practicable to work one district of a mine on this
system without adopting it for the whole of the mine, and without inter-
fering with the other districts, but it is pot ecanomical to do so, unless
the whole of the district can be given up to it

(5-) That in the case of a new collicry just being opened, it is in
the highest degree advisable, unless tne conditions of the mine are
exceedingly difticult (such as an abnormally bad roof and soft wet floor),
to make provision in the first instance for the introduction of mining
machinery. .

(6.) That in the case of an exceptionally favorable mine with strong
roof and floor, it would bhe thebest policy to lay down the plant from the
commencement with the view of working the whole of the output by
machinery, and the larger the output required the greater the advantage
of this system.

(7.) That while there is an undoubted saving in the actual cost of
production, this is not the only, nor indeed the most apparent advantage.
The author considers that in the opening up of a new mine it would pay
to put down a small plant for the purpose of driving all the headings,
even if it were taken out again, and not used for the ordinary mining of
coal, so great a saving can be effected in the cost of this class of work,
and also in the speed with which it can be performed. ‘The writer has
no data to guide him in this statement, but during his own experience of
more than twenty years, the opening up and development of a new mine
to a capacity of 1,000 tons per day within a year is without parallel, and
this was cffected at the Dominion No. 1 mine. Such a result must be

. accredited entirely to the use of mining machines.

(8.) A further advantage is th: larger tonnage of coal wh::h can be
produced from a given area or length of working face. This increa.c the
writer estimates at double the production of hand-picks, and it is hard to
calculate the extent of ‘the saving in a large mine duc to this fact. It
means half the length of working-face, and probably not more than 33
per cent. of the roads and dir-ways to be constructed and maintained for
any given output,

(9-) There is a further advantage of a very material character in the
fact that a so much larger output of coal can be sccured with the same
number of men, and there are times when under sudden stress of demand
this becomes a very tmgonant matter, as it enables one to respond more
promptly and without difficulty to a sudden demand, the elasticity of the
system being much greater than is possible under the older methods.

(10.) The writer would also class with the advantages the fact that,
whilst working at a price which is satisfactory to the employer, the ma-
chine operator can earn considerably more money than by the hand-
picks. This soon popularizes the macliine, and creates ‘contentéd work-

.

* necessary repairs to the machines themselves.

men. It is also amove in the dircction of all modern mechanical
substitutes for arduous and unnecessary manual labor, which ought soon
to be as ubsolete ina mine as it is in a well-equipped modern iron and
steel works.

Of course, some of these advantages are not as apparent in a densely
populated country with surplus labor generally at hand, but in a new
country, or even in a new district, it would be impossible within a short
time to colleet « »fficient men to open up and develop a large mine. We
all know, under such circumstances, the experience of collecting men
together a few at a time, and making what appears 1o be a snail-like pro-
gress, while capital is being expended and the mine is eating its head off
with interest ; and, under any circumstances, if there be-a justification
for opening up a new mine, there must be at least <.qu1lly sufficient
reason for opening it up as quickly as possible,

There are certain disadvantages th'\t should be ¢enumerated. Among
these are the addition of a considerable sum 1o the capital outlay, and
consequently the fact that in times of stagnation there is much more
capital lying idle ; the difficulty and opposition which has to be encoun-
tered in introducing a new method ; the necessity for conducting the
general operations of the mine upon a different systen.

It must also not be forgotten that mining by machinery entails in
some respects a great deal of additional worry and anxiety upon the
managing staff.  Nothing could be simpler than that a workman should
carry his picks into the mine with him, or obtain them at some station,

_do his work, carry them out, and there is an end to the matter ; but cut-

ting by machinery means an almost daily lengthening of-pipes in each
working place, the keeping of a large array of hose and fittings in working
condition, the sharpening and supply of the picks for machines, which,
owing to the harder blow : .ruck, are damaged or worn out much quicker
than a hand-pick ; the supply of duplicate parts, and doing of constant
All these details involve
much labor and attention, and unless the staff is thoroughly well organ-
ized and every detail carefully attended to satisfactory results cannot pos-
sibly be achieved. A successful result, however, as the members will
observe, is entirely a matter of organization. There are no insuperable
difficulties, and when once a mine has settled down to this system it is
quite possible to run along smoothly and efficiently ; in the introduction
of the method, however, much trouble lies.

Balancing the advantages with the disadvantages, the writer has no
hesitation in saying that the former largely predominate. Of course,
these observations can have no reference to mines where, owing to the
superincumbent pressure or texture of the seam, little or no undercutting
is required ; but so long as headings have to be driven and strong seams
of coal have to be undercut and sheared, a machine will do this more
cfficiently and economically than a hand-pick.

In a paper entitied “ The Recollections of a Blast Furnace Man-
ager,” at a recent meeting of the Siegen section of the German Society
Enginecrs, by H:mr Fritz W. Liirmann, the author commenced with
1834, the year of the introduction of railways into Germany, the de-
velopment of the pig-iron industry being connected hand-in hand with
the extension of the railway system. Even now pig-iron plants are closely
dependent on railways, secing that while any fault in cou truction of tic
furnace can always be remedied, any errors as regards location of the
works with respect to transport cannot be so easily removed. In many
respects, prevailing ideas with regard to the construction of blast fur-
naces have been entirely reversed.  In the carly days, effurts were mnade
to retain the heat in the furnace as much as possible by surrounding it
with a thick wall, while now it is built in such a way that it may be kept
as cool as possible. Again, while a cold-blast was formerly considered
indispensable, so much stress is now laid on a bot-blast, that often more
money is expended on the hot-blast plant than on the furnace itself. A
large amount of power was required in the ofd days for the operation of
a blast-furnace in obtaining the necessary air pressure for the manceuvr-




- THE: .CANADIAN

"MINING ‘REVIEW.

125

ing of the charge, ¢tc,, while now the power gi n off by the blastfurnace
in the shape of waste gases, is employed in the firing of boilers for steam-
raising purposes.  In the carly days the blowing-in of a furnace was an
operation accompanied by a great waste of fuel, time and labor, Later
the practice was to fill the furnace with coke, and during the reduction
process to throw in certain ores as would bring down the ashes and the
slag. It was not until after many years that small charges were discon-
tinued in favor of larger ones, the charge being increawcd until a desired
puint was attained.  ‘The author then quoted from his own experience
as to the immense difficulty in getting rid of the ** vorherd,” or forepart
of the hearth of the old type of furnace, «wing to the opposition of the
workmen, especially the old * smelting masters.”  ‘The difficulty was
only got over by replacing the praclic:ﬂ workmen and training up men
who had no experience and no opimons in connection with blast-furnace
practice.  The author held that the old forepart of the hearth, in the
ease of a steady-going furnace, only increased the repair bill, while in
he case of a bad furnace it was not required. He next related how
poorly his proposal was received in the Westphalian district that lime
should be added to the furnace, and that coal should be washed before
being turned into coke. The author then dwelt with the question of
transport at the furnaces.  He considers that more attention should be
paid to the reduction of cost in the loading of the furnace-charging
wagons direct from the railway wagon's. At several plants, by attention
to this detail, the cost of loading and manwuvring of the charging
wagons has been reduced from about 134d. to ¥4d. per ton, this econ-
omy having regard to the total weight dealt with, representing a large
saving in the course of a year. In England this point had received great
attention, owing to the high cost of labor, and mechanical plants had
been adopted wherever it was possible to do so in place of hand labor.

In order to avoid the dangers of electric sparks and of the flame of
the explosive, quicklime cartridges have repeatedly heen suggested and
applied with a certain amount of success. They cannot, however, re-
place the poyerful, instantaneously acting explosives. Mr. Ludwig
Jaroljmek, of Prague, has had the idea of combining quicklime and
dynamite cartridges in such a manner that the quicklime by absorbing

. water heats a preliminary primer sufficiently to fire off the detonator
which is imbedded in the dynamite. Two commissions, the Ostran Fire-
damp Commission and the Rossitz-Oslava Commission, have reported
favurably on the new cartnidges, which Mr. Jaroljmek has perfected in
conjunction with two Prague firms, Messrs. Selher and Bellot and Mr.
A Schram, Tests were conducted m the collienes, of the Emperor Fer-
dinand North Railway, at Polish Ostrau, in May and June of last year.
An abstract of the reports is given by the wnventor in the 1ssues of
November 16th and 23rd of the Oesterreichische deitschrift flur Berg and
Huttenicesen. We quote those reports :— * The quicklime is applied in
the shape of cylindrical blocks, ending in truncated cones. Into a hol-
luw in the block fits a two-part capsule. The part which 1s surrounded
'y the quicklime contains a preparation which takes fire at 212° or 230"
Fabr.; the other part, which reaches into the dynannte, is charged with
+dctonator.  When tne lime 1s slacked, the temperature may nise to
750" Fahr. The parts are not put together before everything 1s ready.
[i.» compound cartndge s then mserted n a bag of lovse cotton,
anitted like a stocking or woven hkea wick. A ltle #ire 1s twisted
round the open end of the bag, and the ends of the wireare hent back.
These wires prevent 1.2 cartndge from shipping out of a hole hored in
anupward direction. When the hole is inchined downward, water is
smply poured into it over the cartridge just fixed injposition. When
this is not possible, either special water bags of cartridge shape, made of
A stoutish porous paper, are applied and fixed by a tamping, or the lower
part of the whole is filled with moss soaked in water. This latter ex-
pedient stood all the tests.  The blocks are made in different sizes, and
are partly encased in tinfoil. The part to which the- water is to have ac;

2ss is provided with a removable cap of tinfoil to keep off moisture and

the carbonic acid of the atmosphere. The dimensions of a complete
cartridge would be, for instance : ‘Total lehgth, 3'5 in.; diameter, 1°2 in.;
length of dynamite cartridge, 2 in.; of lime block, 1°5 in.; of primer
capsule, o'75 in.; diameter of capsule, 0°3 in. The tests were made;
under considerably varying conditions and with different ‘kinds of ex-
plosives, not safety esplosives, There were no failures, and, on the
whole, firing cn(sued within the periods stated by the manufacturers. No
case of premature firing is reported. Small naked cartridges went off ine
half a minute or a minute ; the same blocks, more or less heated, inone
or two minutes, according to the looseness of the bag. ‘The Ostrau Fire-
damp Commission worked in an experimental gallery, which contained.
6.8%,:0f methanc and an ample supply of coal-dust, which was kept in
agitation. In no case did the cartridge fire the gases or the dust.  The,
coramission declare that evidently the explosion cannot spread, and that
hence this method is safer than electric blasting, in which sparks must
always be feared. The flame is confined 10 the interior of the cartridge,
and is stopped both by the slacked lime and by the water in the bore-.
hole.”

Xl

The Vereinigte Koln-Rottrveiler Pulyer Fabriken once more advo-
cates a nitrate of ammonia powder as a safe blasting explosive.  That
such powdersare powerful is acknowledged. The trouble is to keep the
moisture off the hygroscopic nitrate of ammonia. The inventors hope
to attain this and other objects by mixing the nitrate with oil in peculiar:
machinery of their own. One part of oil is reckoned upon twenty of the
salt. Several oils will do—cotton oil, linseed, or rapeseed are employed.
by preference.  But more or less solid fats, palm oil, etc., may be utilized,
provided they can be liquified during the process without applying heat
from the outside. The ingredients are first mixed by hand ; they are:
then reduced to a fine flour, and finally to real duct ; the mass becomes
quite dry. In this state it is treated like black powder, grained. and.
dried slowly, or pressed into cakes. Fulminate of mercury serves as a.
primer. Neither poisonous gases, nor glowing particles are given off..
Other nitrate of ammonia compounds have been prepared with petroleum
and also with rosin. Some of these are too difficult to ignite ; and when
heat isapplied to melt the rosin, the mass loses its homogeneous character.

Mr. F. W. Hardwick, Professor of Mining at Firth College, Shef-

field, delivered lately one of a series of lectures arranged by the Mid--

land Counties Branch of the National Association of Colliery Man-
agers, in connection with the Technical Education Committees of the
Notts. and Derbyshire County Councils. The subject dealt with was
the washing of fine coal and sluck, and the lecture was given for
the benefit and encouragement of colliery managers, under-managers,
d=puties, and all engaged in mining. At the outset the lecturer stated
that the subject was beginning to attract a good deal of attention,
owing partly to competition in the coal trade and to the increased
demand for greater purity of all classes of coal.  There were, he
po:nted out, two sets of impurities mined with the coal—chemical and
mechanical —the latter of which it was impossible to separate except by
some mechanical means. These means depended—firstly, upon the
specific gravity of the substance treated ; and secondly, on the sizes of
particles which made up the whole of the mass treated.  For this reason
it was necessary that the classification of the coal and dint into sizes
should precede the treatment by which the dirt and  the coal were sepa-
rated. ‘The lecturer then divided the varivus systems of separation by
water into three classes . firstly by machinery, which effected the separa-
tion by a stream of water flowing down an inclined plane ; secondly, by
means of a continuous descending currenst ; and thirdly, by the action of
an intermittent current, the washing being performed on the jig. These
systems were fully described and illustrated by means of lantern slides,
and Mr. Hardwick concluded by giving a somwhat detailed description-
of the Liihrig and Baum systems of coal washing.

-
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An exchange gives the following definitions of mining terms for the
benefit of the *tenderfoot :”

Orc—Sometimes spelled oar ; sometimes a rich syndicate will stick
in when a poor man is about to patent a good claim.

Lode—More properly spelled load ; something a prospector carries
around town with him when he sells out a hole for $1,000, more or less.

Vein or Vain—The hopes of the tenderfoot when he goes around
breaking up building stone and looking for twenty-dollar gold-pieces on
the inside.

Whim—The peculiar inclination sometimes felt by a miner to rest
when the foreman is somewhere else.

Windlass—The condition of a man after falling down a so-foot
shaft.

Contact—A cont act is a touch, and a touch is what the tenderfoot
makes on the homefolk when he learns that mining means work,

Air Drill—The homeward journcy of the busted tenderfoot on a
menu composed chiefly of atmosphere.

Lead—Something each miner wants when the whistle blows te quit
work. .

A True Fissure—The mining broker who lives by catching suckers.

Country Rock or Old Country Rock—The shamrock.

A new concentrator is the invention of John O. Norbom, and man-
ufactured by the Joshua Hendy Machine Works of San Francisco. The
machine is an endless-belt vanner, built entirely of iron, the shaking
frame or belt-carrying table made of channel irons ; the eccentrics on the
driving shaft are adjustable so that the table can be given different
strokes, the 1-in. and 1lz-in. being mostly used. Either a canvas or
rubber belt, according to the character of the ore, is employed. There
are devices for adjusting the grade of the table as well as for adjusting
the belt speed.  The device that gives the table its motion consists of
four curved steel springs, upon which the shakingframe rests. ‘Two of
these springs are placed on each side of the machine, curved or bent in
opposite directtons. The driving-shaft lies on one side, and the eccen-
trics on this shaft, while giving a side motion to the table, cause the two
springs on one side to bend down while the opposite springs straighten
up, and zice zersa, thus giving a peculiar gentle, side-tilting motion to the
table. The longer the stroke, the greater the tilting. On a very short
stroke the tilting or dipping of the sides of the table is very small. The
machine can be worked on two different principles, viz., rubber belt, quick
side-shaking motion with little tlting and short stroke ; canvas belt, slow
side-tilting motion and a long stroke. The manufacturers claim that
this adjustability makes the machine sutable for almost any kind of con-
centrating gold ore, because operated on two principles of niotion—cither
one of which concentrator manufacturers have always strived to attain—
obviating the tendency of the pulp to pile up heavy and thick on the
side of the belts along the edges, winch reduces the effective surface of
the belt and causes a loss of sulphurets that never could be separated
from the gangue where the pulp was lying thick and dead. Where there
is too much dnpping of the edges of the table, the pulp would pile up
heavy and thick in the centre of the belt. It is claimed for this machine
thatthe gentletilting given by the curved springs overcomes the tendency
of throwing the pulp to the sides, though nct sufficiently strong to throw
it to the centre, and that the pulp 1s evenly distributed the full width
of the belt, thus increasig the working capacity and close saving of sul-

" phurets  While the machine takes care of the pulp from five stamps
with case, in one instance it 1s now taking the pulp from ten stamps, the
ore carrying from 4 to 6 per cent. of sulphurets.  Mechanically, it is a
substantial and durable machme. The canvas belt employed is made
from heavy special-made duck.  The belt has round edges, obtained by
wrapping the canvas around rubber hose. The edges work in grooves
on the end of therollers, thus holding the belt inits placeand preventing
it from working sideways ; the edgesare protected so as not to be cut by
the rollers.  “The machinc is intended 1o meet the demand fora concen-

trator that can be adjusted in the mill to suit the character of the material
treated, thereby avoiding the expense and inconvenience of putting up
and trying two or three different makes to ascertain which motion gives.
the best resuit.

In his report to the Commissioner of Northwest Mounted Police,
Inspector Constantine, who is in command of a detachment in the-
Upper Yukon country, N\W.T,, writes as follows respecting mining
operations in that far off section of the Dominion :— “ The country is
full of quartz ledges, more or less valuable, and only requires a short
way of getting in from the south, with the assurance of a certainty of
supplies, in order to develop them, This is the reason that the south.
east part of the country and upper river and.Jnkes have not been worked.
In a country where a man has to pole up a rapid river for some hurd-
reds of miles in summer, then' ‘pack his food, clothing, camping and
working tools on his back ; or in winter, eithes haul them himself or with
dog ; consideration as to where he can get his food and clothing is of
vital importance to him, and he is governed accordingly. This accounts
for the number of men working on the 4o0-Mile and creeks emptying.
into it. Even here food has to be packed on men’s backs in the sum-
mer at a charge of 3o cents per pound, and in winter by dogs at 10 cts.
per Ib. This is for about 85 miles. The outlook for the coming year
is more promising than that of last year. A conservative estimate of the
amount of gold taken out last summer and winter is about $250,0¢ 9,
and from the present outlook it should be increased by 50 per cent. A
great deal will depend on Glacier creek which was worked for the first
time last summer. Very little was done on account of the claims not
being in proper shape for working. Many df the claims are quite deep-
and will pay better to work by drifting during the winter, which has
been hindered up to the present by the mild weather. The work done
so far has shown up a large yield of gold. ‘There is still a little “snip-
ping,” 7. e. working old bars on go-Mile creek, butit does not pay much.
There are a great number «f creeks which have never been prospected,
which undoubtedly would pay good wages if properly worked, and which
will be before long. In fact there is hardly a creek within 300 miles
south-cast or north-west of here in which more or less gold is not found.
‘The true value of the mineral wealth of this part of the country will not
be known for many years to come, as new discoveries are being made
cach season. There will be a great deal of drifting done on Miller creek.
this winter. This creck has been worked for the past four years, and
up to the present time has been the richest one here, and 15 good for
some time to come. On claim 3 below * Discovery,” tiwere has been
taken out in the last three years $55,000 in 500 feet of ground. This
has been the best paying claim. Davies and Poker gulches are each
good for a limited number of men. There has nnt been taken from
these gulches any large fortune, but they have yielded good steady profit
to the owners. Franklin gulch, one of the first discovered, 1s still pay-
ing well, and has been worked for the past nine years. About 200 men
are working on Glacier creek, of which number two-thirds are working
for wages. On Miller creek, about 150, of which 100 are working for
wages. The lower ends of these two crecks are supposed to bein
the Northwest Territories. Brown creck has tien worked this winter.
Bear creck and Clinton creek on the west side of the Yukon are gold
bearing and in the Dominion. Gold has also been found on Indian
creck, Squaw creck and other small streams flowing into Yukon from
the eastward.”

During the year 1893 British Columbia produced gold of the value
of $636,545. which, with the exception of $135,000 from the quartz
mincs at Fairviewand Camp McKinney, was derived from placer mining:
In addition to this $2,175,000 were derived from gold and silver mining
in the Kootenay district. These amounts will be substantially increased
during the present season.
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Exploring with the Govt. Diamond Duill.

By Tuos. W, GinsoN, Bureau of Mines, Toronto.

{Continued.)

Where the object of drilling is to determine the presence and situa-
tion of bodies of ore, it is essential that a record of the borings should
be systematically kept. For this pu.pose the cores as they are brought
up should be carefully laid away for reference and examination, which is
usually done by placing them in shallow boxes not exceeding in depth
the diameter of the core,a foot or so in width and 8 or 10 ft. long. ‘The
various sections of the core should be divided from one another by
longitudinal steips of wood, and should be labelled with the number of
the hole and depth from which they are taken. The drill manager
should also keep a daily record of the work done by the drill, and note

all items of interest, causes of delay, etc,, from which he should make”’

daily or weekly reports of progress to his employers.

A curious fact i*. connection with diamond drill holes is that they
tend to vary from the direction in which they are begun. Vertical holes
are liable to take a spiral course, due probably to the fact that there is a
natutal inclination on the part of the suspended rod to describe an
eccentric curve with the free end at the bottom of the hole. Inclined
and horizontal holes will also be deflected more or less, according to the
nature of the ground and the condition of the boring tools. A case was
noted at one of the Cliff shafts in Ishpeming, Mich., where a vertically-
started hole at a depth of about 4o0 ft. was some 15 or 20 ft. out of
plumb. At the Scotchman’s United mine, Victoria, a diamond drill
hole 370 ft. deep was deflected 37 ft. 3 in. At the Oriental Company’s
mine a hole 425 ft. deep was 6o ft. ¢ in. out of its proper course. Nine
holes were drilled in Michigan by Mr. Channing, the writer mentioned
above, at angl;:s varying from 15 to 6o degrees from the horizontal, and
the variations at the bottom were from 1114 to 42 degrees. It was
invariably found that this variation was in the line of flattening. Captain
Peter Pascoe, of the” Republic iron mine, reported that in his mine
“horizontal holes invariably raised as they gained in length.”  ‘the rods
and core barrel lie on the lower side of the hole, while the bit fills the
end. “This causes the lin® of boring at any period to make an angle
with the axis of the hole in which the toul is rotating, thus making the
line of advance an upward curve. In estimating the results of boring
by the diamond drill, this deflection should be taken into account.

‘Fhe cost of work with the diamond drill depends to a very large
evtent upon the nature of the rock strata being penetrated, being greater
in dense and broken and less in the softer and more compact rocks.
Di-tance from means of communication and transport is also an item of
importance. It frequently happens that operations are carried on in
some remote spot where the roads are bad- and where supplies of any
kind are hard to get. Under such circumstances, the cost is somewhat
increased, both on account of the difficulty in hauling in the plant, and
the necessity for starting a camp for' the accommodation of the men
engaged on the drill, .

In 1894 the Legislature of Ontario passed an Act relating to Mines
and Mining Lands, which provided among other things for the purchase
I the Government of two diamond drills to be used in the exploratory
d-Ming of ores or minerals in the Province, and in the same session
the sum of $15,000 was appropriated to carry out the provisions of the
Art. Only one drill has yet been bought, the preference being given
afier careful investigation to the machine manufactured by the Sullivan
Machine Company,.of -Claremont, N:H., and- Chicago. -A drill of thé
“€” class made by this company was purchased ‘in August, 1894, at a
o, including certain extra equipment, of -$3,760. A 15 h. p. boiler
mounted on wheels, and a duplex pump, both of Canadian manufacture,

tezether with the customs duty- paid-on the drill, brought the total cost .

o' the outfit up to $3,275. By the tariff law of Canada, diamond drills

for mining purposes are admitted free, but the operation of a iaw depends

a good deal upon the interpretation of it, +The view'was taken by the
customs authorities at Toronto that the diamond drill—and consequently
the only part of the machine entitled to free admission—was the bit in

. which the diamonds are set, a circular piece of steel perhapsa pound

and a half or two pounds in weight. All other portions, including the
framework, gearing, pulleys, etc., were classed as “motive power,” and
so chargeable with'.a duty of 15 to 35 per cent, ad valorem, amounting to-
$350.41 in all. Duty on this basis had to be paid before the drill could
be released from bond.  On reconsideration of the matter, however, the
department at Ottawa refunded $230.90 of the amount, leaving the net
duty on the machine $119.51. The drill has a capacity to bare 1,200
to 1,500 ft. in depth, and takes out a core 17% in. in diameter. 1t has
proven itself a serviceable and satisfactory machine.  Certain parts, such
as bits, corelifters, etc., are subject to severe wear and tear, and fre-
quently require to be replaced, but as duplicates can by nuickly procured
from the company’s works at Chicago. where they are kept 1 on-tantly in
stock, no delay or interruption of the work need arise from this cause.

The regulations governing the control and management of the drill,
as approved by His Honor the Lieutenant-Governor in Council, Septem-
ber 15th, 1894, and amended by Order in Council April 9, 1896, provide
that it may be supplied to owners 8f mineral property or others desiring
its services, upon their furnishing a bond for payment of the costs and
charges of working it, including freight, fuel, labor, etc. In order, how-
ever, to encourage the opening up of properties by means of the drill,
the Bureau of Mines undertakes to bear 45 per cent. of these charges in
1896 and 1897, leaving the party employing the drill to pay the remainder
or 55 per cent. only. In 1894 and 1895 the proportion payable by the
Bureau was 50 per cent, and from 1598 to 1900 inclusive it will be 35
per cent  The Government supplies a mechanical manager of the drill
and a fireman, the former being paid at the rate of $1,000 per annum
while the drili is at work, and the latter $500. The only additional labor
required is the help of a workingman to cut wood, assist in moving the
drill, erc.  ‘The present manager is an experienced drill operator and
miner, and quite capable of selecting the sites for borings on any location,
but the practice hitherto pursued, which is the most satisfactory to both
parties, is for the owner of the property to employ an engineer or expert
to consult and advise with the manager in the location of the holes, the
angle at which they should be bored, etc. It is easily seen that the suc.
cessful and economic defining of a vein or body of ore depends very
largely upon the judicious choice of sites for the burings, the inclination
at which they should be made, and the depth to which they should be
carried. In deciding upon these points, the skill and eaperience-of the
trained miner are most valuahle, but they lose nothing of their worth by
being reinforced by the conclusions of a scientific mineralogist carefully
formed upon the spot.  An extra charge of $350 per month is provided.
for when the services of the drill are retained after the property has been
shown by means of the drill to be a valuable mineral property. The
cores are not to be exhibited to any unauthorized person, nor-informa-
tion acquired during the working imparted to any one not entitled to
recejve the same.

“The first property on which the diamond drill was employed was
the Glendower iron mine, situated on lot 6 in the second and third con-
cessions of.the township of Bedford, in the Cotinty of Frontenac, on the
shore of Thirty Island lake, and is connected with the Kingston and
Pembroke Railway by a spur about four miles in length. It is the pro-
perty of Mr. Joseph Bawden, barrister, .and Messrs. Folger Bros., of.
Kingston. The ore body where exposed has a width of about 20 ft. It
occurs in, metamorphic rocks which have a strike about -north-east and
south-west and dip atan angle of over 8o degrees. The rock on the
upper c1de of the doposit i is crystalline limestone, whlle that on.the lower
has been described as hornblende schist. The ore itself is a coarse

‘magnetite, and in. places is well crystallized and shows awell—deﬁned

patting. Mixed with the ore there is considerable hornblende i in lmge
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pieces. ‘The mine was opened 1 1873, and about 12,000 tons of good
ore were raised and taken to the United States. Operations were then
suspended, but were afterwards resumed by another company, and carried
on upon an extensive scale for four or five years. It is estimated that
about 35,000 tons of ore in all were taken out of the mine. At a depth

of about 180 feet considerable sulphur was encountered in the ore, and

work was discontinued. Some drilling was done, 300 or 4oo fect in all,
and it is said that good ore was again abtained. The object of the work
undertaken by means of the Government drill was to test the correctness
of this statement, and to ascertain whether the quality of the ore in the
lower portions of the deposit was good enaugh to warrant the re-opening
of the mine.

Work was begun with the drill on toth November, 1894, at a point
about 75 feet south of the old workings, the hole looking to the west
and bewng pitched at an angle of So degrees. Crystalline limustone,
hornblende, granite and quartz were successively picfeed to a depth of
182 feet 6 inches, when the large drift from the old shaft was struck and
the hole abandoned.  For the second prospect, the drill was removed
to a distance of 100 feet west of the shaft, and the hole was bored at an
angle of 75 degrees pointing to the southeast.  The depth reached was
702 feet, but as the angle of dip of the vein nearly coincided with that
of the horing and was in the sam® direction, the ore body was nct
struck. ‘The drill was then placed 21 3 feet south of the main shaft and
100 feet cast of the ore formation, the hole being drilled at an angle of
70 degrees pointing to the north. At a distance of 197 feet from the
sut’ ce the ore formation was struck and drilled through for 83 feet.
The fourth hole was put down on the same site, theangle being changed
to 78 degrees, but in the same direction as the last. At a depth of 270
fect the ore formation was struck and drilled through for a distance of
175 feet. For No. 5 prospect, the drill was kept in the same place, but
turned about 10 degrees more to the northwest. The hole was bored
at the same angle and in the same direction as the last, and the ore
body was again encountered at a depth of 295 feet. It was cut clean
across, and the hole finished at a depth of 450 feet.  The drill was now
moved 171 feet south from the site of prospect No. 5 and oo feet cast
of the vein. The hole was diilled at an angle of 835 degrees, and
limestone was chiefly gone through for a distance of 425 feet when the
ore body was struck. This hole was finished in quartzon 17th June,
1893, at a depth of 525 feet. The aggregate depthy of the six borings
was 2,626 feet, and the time consumed was 180 days of actual boring,
or at the rate of 144 feet per day. The rock furmations pierced were
limestone and granite, with bands of hornblende and quartz. In some
places the strata were found to be more or less broken up and obstruct-
ive to the drill, but on the whole the ground, especially the limestone,
was easily drilled through, and good progress was made, the driil fre-
quently going.as much as 3o feet in a day.

The result of the operations was to show that a very considerable
‘body of good ore existed between masses of mixed ore.

The total cost of the work was $2,591.18, or $0.986 pcr'foot of
boring. The various items of expense were as follows :—

Total Cnt. Cnr\l per
vl

Freight ... coovl ovien el oo $63.58 | $0 024
Lumber, hardware and other supplics. 162.24 0.061
B 3 3 77 308.07 0.117
Teandng and labor..oooveen ooiiiee ciiiiL L e 393 72 0.150
Repairs and renewals. e ceeiiiieiieenee teniennrennasens 81.93 0.031
Diamonds...ccevveviiiuonnsss e eeteetcees becissecanns 494-34 0.158
Fireman....ooiiiiiiiiieinienitieiiiinensaeecicnenann. 353.72 0 135
SUPCIINENdENCC it e eer e iirsecaeiareneentacnanonansne | 732.356 0.278
Total..ooevennnn. Ceseresetineatacaaace. $2,591.18 | $0.986

The cost was divided between the Bureau of Mines and the owners
of the property in the proportions provided for by the regulations. The
total weight of diamonds used was 28.428 carats, wo:th as stated ahove,
$494 34.

After work was coucluded at the Glendower mine, the drill was
removed to lot number 2 in the 2nd concession of the township of
Maclennan, near lake Wahnapitae, the property of the Bonanza Nickel
Mining Company, where a white quartz vein of great width had been
discovered, which, though carrying no visible gold, had shown by assays
a value of as high as $100 per ton. ‘The drill wa got to the location
with some difficulty, owing to the rough country through which it had to
be taken from the railway station, and was placed about 70 feet from
the foot wall side of the vein, the- first hole being made at an angle
pointing 6o degrees to the south. ‘The conditirns were found 1o be
very different from thode at Glendower. The hardest kind of granite
was encountered for a distance of 138 feet, when the quartz was steuck
and drilled through a distance of G5 feet, the hole ending in the hanging
wall at a total depth of 205 feet. ‘T'he second prospect was located on
the line of the vein 350 feet away from the first, the drill being placed '
38 feet south of the foot wall, and the hole pitched at an angle of 58
degrees pointing to the north. The' drilling was begun in quartz and
ended in granite at a depth of g1 feet. The quartz, granite and syenite
penctrated by the drill afforded the most difficult sort of boring. ‘The
rate of progress was consequently slow, and the cost per foot between
four and five times as high as at the Glendower mine. The loss in
weight of diamonds was 23.070 carats, and the cost of this item per foot
of boring was upwards of seven times as great as at Glendower, showing
conclusively the obdurate nature of the strata pierced. Following is a
statement in detail of the cost of work :—

Cost per
Total Cost. foml
.

Freight ......... ceriens o 6o cesirnas Ceeieees . 66.70 0 22
Labor and}teaming........ teessens treesennes Geeseessans . $ 109.27;7 $o. 37?
T I ceeseans Ceees ceesenan 111.82 0.377
Lumber and drill snpplxcs ............. Gesesreses csees 43.00 0.145
Renewals and repaies ......,... + eeseretiacetesiiiactnias 118 35 0.400
b2 YT T TN veees 403.72 1.363
Fireman............oi.i, teetieacetnaons Ceseseeenian 141.49 0.477
Superintendence... « ciiiiiiinn.... Ceceeitcecarareis 284.47 0.961
Totaliee. tiiiiioneniiensiree seenanaan $1,279.42 | $4.322

The drill was at work on this property from sth August to 23rd Octoher,
1895, 69 working days in all, the average rate of progress per day
being 4 ft. 3 in,

Combining the operations of the drill at both places it is found that
a total depth of 29223 ft. in ecight holes has been bored by the
machine since it was placed in the field, in 249 days actual work, at an
aggregate cost of $3,870.60, or $1.324 per foot.

Following are the items of cost :—

Total Cost. Co;olmp«

Freight ..oooviiiiiiiiniians sbesescentiinsenane ceeees .| $130.28 | $o oy
Labor and teaming. .......ceciaiill. tesiseronas seeseses| 503.50 0172
Wooda. oot iiianrcenenanss eeececrsreccerrran 419.80 o 143
Lumber and drill supplies. oo oooviins aeeiiaen, ceesases 205.24 0 00
Renewa . and repairs....... ebeanerecasuarirerennstssiaate 200.30 ©.068
Diamonds.....oooieee... ceeeciiaes heeeenaces t eieenans 898.06 | o 307
Fiteman,.... oo it it ciiiiieecaseinriesennsenacnans 496:21 o 169
Supcrmlendcncc. .................................... . | 1,017.03 0 348
Total.eveviiineiies o cierieracisnanane $3.870.60 | $1.324

For purposes of comparison, samples from actual experience have
been procured, showing the cost of boring with diamond drills-under
like circumstances elsewhere. Tt is true that differences in .the cost of
labor, transportation, fuel, and especially in the hardness of jthe rocks
through which the borings are made, are likely to make such comjpuari- .
sons of doubtful value, unless these differences are taken into account.
Nevertheless, the figures given above for the working of the Governmient
diamond drill will on the whole compare very favorably with those for -

operations carried on in other countries under conditions as nearly alike
*
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as can be cited. In the New York Engineering and Mining Journal
of September 22 and 29, 1894, details are given of the cost per foot of
boring nine holes on one of the iron ranges in Michigan, the aggregate
depth being 2,091 feet. The total cost in this case was $2.374
per foot, as compared with $0.986 per foot with the Government drill at

~Glendower. No particulars are given, however, as to the character of
the rock penetrated on the Michigan property. The items at the latter
place are as follows :—

.

Cost per
foot.

Labor on drill $0.606
Fireman.........veeviviinnninnnnnn.. 0.206
Fuel .. ......oo0 oo 0.182
Camp account 0.722
Repairs on drill, bits, core barrels, etc 0.126
Repairs on boiler and machinery and sundry supplies.................... 0.097
L 008 7o T 0.239
Superintendence.. .. ...t e et e 0.196
Total. . i e i $2.374

In the Engineering Magazine for March, 1896, Mr. J. Parke
Channing gives details of the cost of boring 18 holes to a total depth of

5,046 feet in iron ore properties at various places in Michigan. His
figures are summarized as follows :—
Total Cost. Cofs;mpet
Labor on GRillS. . ... oeneet et e, $3,580.27] $0.709
Firemen............coiiiiiiiiii i iiiii 1,387.24| o0.275
Chopping wood. ......oiviiiiiie ittt e 1,266.01] 0.2§1
Camp account. . ... ..ttt i i, 3,208.44] 0.636
Bits and repairs on drills......... 585.47| o0.116
Supplies and repairs on machinery 440.51] ©0.088
Carbons. .. .. i i i i ceeaaeans 1,660.97] 0.330
Superintendence. ... ... it i et e 1,006.38| 0.199
Total...oovit coiii i e $13,141.29| $2.604

The material encountered in the holes consisted of iron slates,
diorite, jasper, quartzite, etc.

In the same article the expense of operations conducted by Mr. E.
J. Longyear, of Hibbing, Minn., comprising 21 holes and an aggregate
depth of 4,684 ft. is given. The figures are as follows :—

— Total Cost. C;-?of.er

Labor. .. et el $5,569.7 1.189‘
Fuelatboiler ........... ... .. i i i 5 ;32-9‘; $ 157
Camp aCCOUNt. ittt ittt it tevn i irenn i 2,416.49 .516
Bits and repairsondrills. ... ... L ’ 722.24 .154
Supplies, boiler and pump TEPAMS. ..o vvviinnninninnns 226.28 .048
Carbons . ... e e 3,201.09 .684
Superintendence...............oi i 5,211.51 .259
Totalpouieiieeiiiiiiinan.t, $14,083.32 $3.007

.. The strata passed through consisted of jasper, iron slates, sand-
stone, and marble. 1)3 ..
e In the East. New York mine at Ishpeming, Mich., 28 holes were
bored to a depth of 3,746 ft of which 193 ft. were in hematite, 646 ft:
ip ]asper, 986 ft. in mixed ore, and 1,921 in dioritic schist. The record
of cost as.given by Mr Channing is as follows : — :

—_— " Cost per |
— Total Cost. Foot. '
Labor—400% days’ setter at $3.00....... $1.200.75
-372%  ‘° runner at 2.25........ 837.00
2304 ¢ i at 2.00........ 460.50
4¥ ¢ laborer at 1.75........ 7.8s.
—— $2,506.10 .
Carbon, 6834 carats at 315,144 .................. trenes x,g35.47 2(7)2
Bits, lifters, shells, barrels and FEPAIIS v eve vereenennnnn. 433.81 11§
Oil, candles, waste and su plies..oooveiniii il 128.09 .033
Esnmated cost t:ompressedp A es vie ciieiienrenineanas 374.60 .100
Total vueiiiiens veveiinnnnnn. $4,478.07 $1 195

Two instances of underground drilling are given in the same article,
in both of which the cost was much less than in the operations conducted
from the surface. The first is from the records of the Minnesota Iron
Company, and covers a period of twenty months, from May 1, 1894, to
December 31, 1895

—_ Total Cost. | Cost Per
No. of feet drilled, 13,312.

Carbons . ... e i et ciae e $4,587.82 $0.340
Suppliesandoils............ooiiiiiiiii 939.84 0.070
Fuelee ..ol S P 547.39 0 40
Shop labor and material ............... ... L 679 or 0.050
Payroll ... ..o e 3.694.83 0.273

) Totaloeereuiiiiiininen o0 nne $10,448.89 | $0.773

This drilling was all done in the back stopes, almost every foot
being in the ore. The drills used were the Sullivan make, “E” size,
the holes being 134 in. in diameter, and from 10 to 40 ft. deep, the
machines being operated by compressed air. .

‘I'he second instance is from work done at the Cleveland mine,
Ishpeming, Mich., in 1892. It consisted of 6,075 ft. of underground
drilling and 1,414 ft. of surface drilling, with 470 ft. of standpipe sunk. ;

e Total Cost. C;‘sotoser
L0 4 4 $1,887.00 .237 .
Suppliesand oils. .........iiiiiiii i 134.13 017
L 1] O 360.73 .045
Shop matenal €U0, e 663.36 .083
2 o | 4,000.03 .502
1 $7,045.25 .884 -

The last two tables are given in order to show the cost of exploring
for ore bodies in working mines, but they are not strictly comparable
with the cost of work done by the Government drill, or with surface
operations generally, as the latter embraces items of expense, such as
freight and teaming, which are absent in the former case.

The Government of New South Wales, Australia, employs diamond
drills for exploring purposes, the cost apparently being divided between
the Government and the property owner. In 1894 the total depth bored
was 557 ft., and the cost for boring, exclusive of reaming, was £468 2s,
or 16s. 9%d per foot, equal to $4.07 of our money. This cost seems
large and may be partly accounted for by the small extent of boring. In
1893, however, the depth drilled was 1,903 ft, 7 in., at a cost of 125,
4784 per foot, equal to $3.01 per foot. The rate of boring in 1894 was.
12.55 in. per hour, and the diameter of the bore was 4 in., much larger
than that of the Ontario drill. The expenditure for diamonds was 9d,
per foot—almost exactly the same as at the Glendower mine—and the
work appears to have been done in basalt interbedded inclay. 1In 1893
the cost for diamonds was 3s. 3i8d. per foot—more than four times as
great as in 1894. The reason for this difference is not explained.

In the colony of Victoria extensive borings have also been carried
on by the Department of Mines for several years in search of auriferous
deposits and in prospecting for coal. The aggregate depth bored for
gold in 1894 was 28,347 ft. g in,, and the total cost £10,663 12s. 9d.
Of this distance 21,148 ft. 11 in. was put down by means of diamond
drills at a cost of £9,673 17s. 6d., or 14s. 314 d. per foot, equal to $3.47
per foot. Other boring machines on contract drilled 7,198 ft. 10 in at
an expense to the Department of 4989 15s., or 3s. 634d. per foot, to
which apparently a like amount is to be added for the share of the cost
borne by the private individual or company. In prospecting for coal
two types of drill were employed, the diamond drill and the calyx ma-
chine. The last mentioned is said to be an entirely new invention,
working with steel cutters instead of diamonds, at an expense much less
than that of the diamond drill. The cost of operating. the latter in the
coal measures was 11s. 6d. per foot, while for the calyx machine it was
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6s. 14d., a marked difference in favorof the new machine. The following
reference to the work of the calyx drill is made in the report of the
Superintendent of drills for 1894:—

“In the trial bore the calyx drill demonstrated its capabilities in a
decisive m:nner.
at, but its performances were somewhat astonishing. It cuta 54 in.
bore to 700 ft. deep, and produced a perfect core by manual labor and
horse gear at less than half the cost of average diamond drill work in
similar strata.”  The superintendent adds that he considers it * possible
10 evolve from the pnmary principle of this system the most economical
and generally useful boring machine that could be devised ” No account
is given of the construction of the calyx drill, and no opinion can there-
fore be formed as to the likelihood of its usefulness in piercing the
dense strata of, say, the Huronian system of Ontario. Its use in Victoria
scems to have been so far confined to the softer rocks of the coal
measures,

In his report for 1894, the Secretary of Mines for Victoria ramarks
upon a change of principle which was introduced during the year as
regards the employment of Government diamond drills. On several
grounds, among which that of economy was prominent, it was decided
that future borings, whether for gold or coal, should, unless in cases of
purely national character recomniended by the departinental officers, be
done only when the persons requiring it paid one-half the expense
“This change,” the Secretary states, ‘“has been produciive of much
good. The work done by the drills has been restricted tc cases where
some tangible result might be foreseen, and cases have almost ceased
where applications for diamend drill service were made and pressed,
apparently in view of the local expenditure of the drill expenses.”

It will be observed that the system in use in Ontario, so far as the
sharing of the expense Letween the Government and the party obtaining
the services of the drill is concerned, is practically the same as that now
in vogue in Victoria after trial of a plan by which the work was done
entirely at the cost of the public chest.  Under the liberal terms upon
which the use of the drill is offered 10 mincrs and owners of mineral
properties, it would seem that these is plenty of room forits employment
in the Province.  Should there be an improvement in the nickel mining
industry, either by the springing up of an increased demand for the
metal or the introduction of new methods in the treatment of the ore,
such as the substitution of pyritic roasting and reduction for the expen-
sive roast-heap and coke smeliing processes, there would be a large field
of uscfulness for it in proving some of the many undeveloped copper.
nickel deposits of the Sudbury region.  The demand for both magnetic
and hematite orc to supply the new blast furnace at Hamilton should
and doubtless will induce owners of iron propertics convenicntly situated
to examine them with the view of ransforming them into producing
mines. In the Lake of the Woods, Rainy Lake and contiguous regions
are many gald locations of promise, some of which are at the present
time being explored by diamond drills in the hands of private pasties I7
the holders of others were equally desirous of ascertaining the quality
and extent of the quartz veins on their lands, the assistance afiorded by
the Government would very materially lessen the cost to them of acquir-
ing this information. We can hardly hope to find in our asncient
Huronian rocks, benuded by glacial action as they have been, cither
<oal scams or beds of auriferous gravel, such as are encouatered under
ground in Australia and California, however deep or assiduously we may
Lore for tham: but in exploring for copper, nicke), iron, gold, or stone
of any kind, the usc of the Government drill might well be extended
with advantage 1o the holders of mining lands and to the Province at
large.

The drill as a whole was certainly not much to look

The Duty of Pumping Engines.

By DucaLp Baikp.*

This paper brings before the members of this Institute a compara.
tively easy method by which the duty of a pumping engine may be
found, and furnishes a few examples of such.

‘The question of extracting water from a mine is a most important
one, and is becomiag more important as mines get deeper and more
difficult to drain. It is, therefore, of consequence that we should be
well informed as to the best practice in pumping  When it is said that
there are, to the writer's certain knowledge, many pumping engines giving
as low as 10,000,000 foot-pounds duty for every hundredweight of
Welsh best coal, or coal of equal quality, consumed ; whereas it is quite
casy to get 8o,000,000, and quite possible to get 100,000,000 foOt-
pounds of duty, no apology is required in introducing the subject of this
paper.

While it is not possible to select one type of engine and apply it to
all mines irrespective of circumstances, still, if there be a choice of types
of engines that have been tested and found to be economical, then that
which suits tne special circumstances of the case should be chosen. For
example, if 2 pit be 1,200 feet deep, and has a growth of water of 50
gallons per minute, the most likely type of pumping engine to be em-
ployed is one driven by electricity ; whereas in a pit 6oo feet deep, with
a growth of 1,000 gallons of water per minute, no one would think of
applying clectricity.

It is well not only to know a great deal about all economical types
of pumping engines, so as to be able to choose the proper one for any
particular set of circumstances, but also to be well informed about all
the bad types, so that they may be avoided.

It is lamentable for both landlord and tenant to find that parhaps
10 to 15 per cent. of the gross output of a colliery is consumed in pump-
ing water, whereas if a proper engine were doing the pumping only 3
per cent. would be required. In addition, with a bad type of engine,
requiring a large fuel consumption, the capital spent for extra boilers is
large, and would go far in purchasing a good engine, and, in addition to
extra boilers, extralabour is to be paid for to fire them, all of which isa
steady drag on the colliery, which should be avoided.

The question submitted for consideration is: How are we to find
out whether a pumping engine is 2 good one or not?

A method recommended by consulting cngineers begins in the
stoke-hole and ends with theactual work done. Thescope of this method
will be better understood by perusing the list of questions thiat require
to be answered and the list of observations that require to be recorded @

() Analysis of the coal used during the test,

{B) Carbon value of the coal uscd, so that the exact amount of
heat (if complete combustion be got) that is placed under the boilers 1s
known.

(C) Analysis of the fluc-gases, and the temperature of the same as
they pass to the chimney, so as to ascertain whether complete combustion
has been attained or if 100 much air has been admitted ; also how much
heat is being sent up the chimney.

(1) Weight of coals used and weight of ashes removed, so as t0
find what is over and above the natural ash in the coal, and thus ascer-
tain how much unburnt coal is being wasted.

(E) The temperature of the feed-water going to the cconomirrr,
and iis temperature as it enters the boiler, also the quantity of waicr
used.

(F) The condition of the boiler as regards soot outside and scale
inside ; the area of boiler exposed to the firc and the arcauf the grtings,
s0 that the boiler efficiency may be calculated.

{G) The percentage of water in the steam supplied to the engme

*§"aper read before the Mining Instituic of Scoiland.
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caused by priming, radiation, condensation, and badly arranged steam-
pipes.
(H) The indicating of the engine, which includes the following
observations and calculations :—
(1) Size and speed of engine,
(2) Pressure of steam in the pig2s at the engine.
(3) “ u“ in the boilers.
(4) Initial pressure of steam in the high-pressure cylinder.
(3) Terminal pressure of steam in the low-pressure cylinder.
(6) Average pressure of steam in all the cylinders.
(7) Vacuum in the condenser, and atmospheric pressure.
(8) Towal indicated horse power.
{9) Point of cut-off in the high-pressure cylinder.
(10) Ratio of expansion.
(11) Weight of feed-water used per hour per indicated h.p.

(13 (1} "

(12) o coal burned

(x3) steam used “ o T

(19) “ «“ as calculated from the indicator
diagrams.

(15) Quantity of water collected at the steam-traps, relief-cocks,
and steam-jacket cocks.
(16) Tuial quantity of heat supplied to the engine per minute.
(17) Total quantity of heat discharged into the condensers per
minute.
(18) Percentage of heat transformed into useful work.
(1) Efficiency of shaft-pumps, including :—
(1) Size of rams and buckets.
(2) Length of stroke.
(3) Number of strokes per minute.
(4) Theoretical discharge of each pump.
(5) Actual discharge of cach pump.
{6) Vertical height of each lift.
{7) Percentage of useful work done.
(8) Size of suction and discharge pipes, and other details which
vary at different places.

Now, while it may be admitted that all this information is useful,
valuable, and most of it indispensable—if the whole question is to be
gone into of (a) the value of the coal; (4) the efficiency of the boiler;
{¢) the efficiency of the cconomizer; (d) the efficiency of the steam-
pipes ; (¢) the efficiency of the engine ; (f) the cfficiency of the pumps

—yet it is possible to find out what arc the best types of pumping

cagines as applicd to mines by a simpler process.  For this purpose, it
is the cfficiency of the engine that is alone required. In that case, only
a small proportion of the information detailed from A to I would be
required. .

This brings us 1o the method carried out by the writer, which he
has found to be of great service. It may appear to some members to
be somewhat empiricai and unscientiiic, stiii the wiiter s of opinion that
unless some such method can be adapted and found sufficient (and he
cliims for this method that it is so) it will be, if not altogether impos-
sible, extremely impracticable to investigate the efficiency of many
installations

At almost every colliery the pumping engine is attached to the same
range of hoilers as the other engines, some of which it would be found
could not be detached for testing purposes, and others which it would
not be desimable even to stop for a short time, notably the fan-engine
where fire-damp is prevalent.

In addition, the difficultics of testing the uscful work done by the
pumps in almost every case would be such that they could not be over-
come. Imagine, for instance, 2 Comish cngine with six bucket or
plunger-sets, each dclivering into the one above, and some getting water
at their own particular lodgments, #nd some running back water to kecp
them geing solid.  The actual quantity of water delivered per minute or

per stroke would require to be taken, which is, practically speaking,
impossible,

The following is a description of the method that the writer has
adopted, and a test of duties taken on the basis of that method :—

(A) The water in the hoilers being lowered to the lowest safc work-
ing place so as 1o prevent priming, its level is carefully marked so that
it may be the same at the beginning and end of the test.

(B) By means of two boxes of known capacity, the amount of
water actually put into the boilers during the test is carefully measured.
‘The temperature of the water in the boxes is also required in order to
get the exact weight per gallon, and it is necessary that the boilers be
fed by means of an injector, so that the steam taken from the boilers for
this purpose is returned along with the feed-water. The injector should
not be allowed to overflow, but if it does overflow, the overflow is to be
collected and returned to the boxes. It is necessary that the blow-off
pipes of the boilers should be exposed, so that if there be any leakage
from them, it may b .aught and returned to the boilers or accounted

for. ° .
(C) No attention need be paid to the state of the fires at the begin-

ning of the test, during the test, or at the end of it, or to the amount of
fuel used, or to the quality of the fuel, or to the good or bad stoking, or
to scale on the plates of the boiler. The steam-joints or fittings should
be in good repair before starting, and if the donkey feed-pump be used
to fill the test-boxas, its exhaust steam must be led intoa barrel of water
and condensed, the amount of steam used being thereby ascertained.

(D) All the other engines, including the pumping-engine, should
be stopped if possible, but if not possible, as in the case of the fan-
engine, a register should be kept of the total number of strokes made
during a first test, so that during the next test the fan-engine may be run
at the same speed. This first test is what may be called the dead-loss
test. The steam in the boilers wiil be maintained at the regular working
pressure, but must not be allowed to blow-off at the safety-valves. The
duration of this test will depend on how long the pumping-engine can
be allowed to stand—12 hours would be a very good length of test, but
no test to beatall accurate should be of less than 3 hours’ duration.
AH tests should be done twice, and if they do not agree to within 5 per
cent. should be repeated until they do agree. The amount of water that
has been put into the boilers during the test is of course carefully noted.
The majority of these tests will, as a matter of convenience, be done on
idle days.

(E) Another test on exactly similar lines, and called the working
test, is made, but in this the pumping-engine is working, whereas it was
standirg in the previous one.  This test should also be verified by repe-
tition. The amount of water used during the dead.loss test will be
deducted from the amount used during the working test, and the net
amount will be debited to the pumping-engine’s account.

(F) "Uhe pumping-engine during the working test would beindicated
not less than three times, not because it is necessary to indicate it to

smmive at the truc cfficioney of the enging, but to ascentain whethor thare
is.not something radically wrong with the internal arrarigements and the
distribution of stcam, and as a usciu! adjunct to the test.

(G) As regards the pumps thanselves, the ascertainment of the
actual amount of water pumped at cach stage is a very difficult matter,
and, in the writer’s apinion, any attempt to find this out would be futile.
The amount delivered at the surface could, in some cases, be goz, but
very often a quantity of water is taken away to the condenser, so that, all
things considered, there scems no alternative but to take the theoretical
amount that the pumip would discharge. By so doing, all engines would
be placed on the same basis, and this would also be the case should, say,
§ per cent. be deducted from all. The writer prefers to take the theo-
retical discharge as a basis, being of opinion that in almost every case it
takes as much steam to pump a smaller quantity of water as it does to
pump the full quantity, whether the smaller quantity be due to leaking
valves, packings or joints, or slip at the valve.  In most cases the engine

.
-
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lifts the pumping-rods, and they, being heavier than the water, force it
up the pipes during the downstroke of the engine.  In these cases it, of
course, takes the same amount of steam to lift the rods every time, inde-
iven in
the case of an underground steam pump, foreing water to the surface in

pendently of how much or how little water is being pumped.

one lift, it takes as much steam to foree half of the theoretical quantity
as it does to force the full quantity, for although one-half of the water is
finding an ¢scape through the suction valve or at the packing-gland, the
pressure at the end of the ram or bucket, so long as any water is being
delivered at the surface, is just the same as it would be if everything
were in order ; and on indication of the steam cylinder it would be found
that the terminal pressure in the high-pressure cylinder wauld be the
same in both cases. The terminal pressure is the real guide to the
amount of steam used.  One precaution is, however, necessary—all the
pumps must be kept going on solid water, as in almost all cases it takes
fess steam to pump a misture of air and water than solid water, the
exception being when an engine on the surface working with rods in a
vertical shaft has no bucket-lifts, which is very seldom the case; bit in
that evens; the rods being heavier than the water, the steam is used in
lifting the rods, and not in lifting the water. It may here be noted that
water sun back from the rising-main of pipes 1o keep the pumps solid
It s to be recom-
mended, however, before the test is begun, that all defective valves,

does not interfere with the amount of steam used.

buckets and packings be renewed, so that the pumps could be said to be
in good working order. It is also obvious, if the piston-ring of the
steam-cyvlinder be broken or worn, or the steamvalves in a bad state of
repair, that such defects must cause the engine 1o give bad results, and
all such gross defects must, if the type of engine has to get a faur chance,
be put in order.  OF course, should the test be carried out, the result
will be the duty as it is under these circumstances.

(11) Having, by mcans of the test deseribed, found out how much
water has beea put into the boilers, and haviag by caleulation found out
how much work has been done, it remains 10 reduce them to some
standard so that the result may be stated. Thestandard usually adopted
for pusnping-engines is foot-pounds of work done per cwt of coal used,
aud this has been taken in the following tables.  But should anyone who
has been aceustomed 1o reduce reseht: 10 pounds of coal used per hour
per indicated horse-power desire to use that standard, it is casy to find
the one from the other. By calenlation it is found that 1 1b. of coal
used per hour per indicated horse-power on the one standard *s equal 0
221,760,000 foot pounds, or taken approxmmately, and in a way casily
remembered, 222,000,000 foot pounds of duty.

t1) Now. some coals give an evaporative cfficiency of 14 1bs. of water
per th. of coal consutaed, while other coals only give 5 Ihs. of water per
b, of coal. The writer has adopted as a basis a coal giving 10 Ibs. of
evaporative cfiiciency, so that if 3,320 Ibs. of water be evaporated it
signifies that 1 cwt. of ceal has been bured. The duty is thus expressed
in millions of foot-pounds per cwi. of coal on a 10 Ibs. cvaporative basis.

Tabie L. contains examples of tosts made under the foregoing con-
ditions.
been venficd, while others have not.

These tests were made rather hurriedly ; most of thom lave
They are not to he taken as
recording the ultimate values of the relative engines, and  were made
principally to illustrate the mode of iesting, as above deseribed.

After these results have been tabulated, 1t will sometimes be feand
that diffurunt types of engines give almost the same duty.  In that case,
another test may have to be applicd, so as to ascertain their relative
merits as regards steady aciion.  As pointed out in a short paper by
the writer reeemly read 10 the members, enttled * Pumping Engine
Velocity diagrams,™ the pumping engine that can perfonm a cenain
amount of work at a speed nearest 1o that of the uniform velocity, and
at the same time givea sufficient pause at the cnds of the stroke, is
superior to one thay, although givang out the same duty, does its work
by leaps and bounds.  This testis a very simple one when one basa

machine for the purpose.

*Traas Fod. Ing., Vol. ix., page 138.

TabnLe 1.

Noue of Coliery... teven leven. Leven, Durie. Wellszreen.
Refcience Number ... cose 1. 2. 3. 4. s.
Dateof test .. ........[Nov, 1595/ Dec., 1895 Dec., 1895(fan., 1896;Jan., 1896
Type of pumping engine {Bull ... ..} Davey Duplex Davey  ICoampound
ditTerential differential Bull
compaund
Position of pump’g engine Surface. Under- Undes- Suiface Surface
. . . ground, ground.
Dimcensions of cylinders :
Diameter : inches. ... 100 36 22 33.32 28.48
Swoke: inches. ... 134 4S8 23 108,144 134
Ageof engine: years .. 18 2 2 S 6
Cudition of engine ....1 Good Good. Good. Good. Gronnd,
Duration of test : hours.. 13 4 3 31 6
Pressure of steam at boiler,
during test: s per
square inch....ooeen. 33 33 33 So 77
Water used per hour dur.
ing dead loss test : gals. 751 751 497 122
Water used per hour dug- .
ing working test: gals.] 1,330 1,923 1,032 316
Nett water used per hour,
during  working test :
g:xll?ns .............. 779 1,174 335 293
Temp'rature of fead-water
in test-baves : Fahr. °. 34 32 30 38
Temp. of water going into,
baoilers : Fahr degrees. 130 123 us 140
Dinensions of pumps  Plunger sets Quadrupie  Qudruple  Plunzer se = Plunzer set—
3 of ¢ in. pluzger plunger | zef25ia.] 1 of 18in.
207 16 Mlt— sete—
13 inches 12°inthes  Nucket ser—=fllucket sci—
Bucket seiy—, s of 16 in} 1 of 18 in.
1af 6%in
10168
. 3o agdy o
Length of possible stroke:
inches.oooiiinennne . 133 aS 23 144 134
Length of aciual ke
fncheSiie. ceieeinnn. 131 36 23 booge 138
No. of strokes per hour. . 133 958 703 203 131
Theatctical quantity  of
water pumped per min.
to the surface @ gallons. 753 90  fieeeoi.... 1,030 311
Theuretical amount  of]
wark denc per stroke 2
foot-pounds ......... 2,962,050, 63.912 303,000 | 1,263,261 i 7,000
Total depth of pit: fect. 900 600 304
Total duty per 1,120l
af water put into loil-
crs: foot-pounds..... 50,263,312 41,300,000 69,703,390 | 33,527,200
Tame I1.
! ! I
v . 'S s

{ Iz R S B e
3 £ SETE|sE iz
= 7o A = €=
z . 2% A ErR ke 2732
7 Type of Zc =¥ 13235 iae:-:‘zz
2 + Pumpingerpine. ‘22 rEtg = RN )

L8 NenRgine. = T o (D At
£ - 2zt Zes | v= tr =2
:_:‘ ; = £ e < ?-f.:: L z |:.:‘:7-' =
& == 5241 S°% e i E Q<2
2 | F zi| 22 (2L 1£8cx
- V2 ) ~z2 1+~ =T

} ) 7 = <z2

~ =
— ! :

' [ Frol I | Fuo | Fi § Fio | Fu Fu.

s [ Bello. cooieiiiiiil | 26 121 62 31123 0f 99°0]166 5125 3 260
LT O {30 12 ] 72'0{135°0! 99°0|18;°0,130 0§ 260
2 | Undergiound Davey, !

{  Sifccmiai .Jt00] 34 Sootich gt 3561523V gs ;) 150
2a, do do ..19°0] 3}i152 0 1520|1503 :51'8;:70 oy 1377
3 | Underpround Deplex 11675) 2 | 660 1200’122 0130 0,150 0 212
4 Suifacedificrenual....f 5 0 12 11200 15070} 133 0] 21301210 0 138
3 }Cnmpox:nvl bull... .. ! 2 3‘ 12 ] 55 4, 96 o} 0% 5f132'5{ 76 0, 2357

:

The spred diagrams are not given as uitimage diagmms for the
types of engines tested, but to Hiustrate what is required.  They were
taken with the pumping cngines going at their usual speeds, but for
proper comprarison so as 1o put cvery pumping engine on the same basis,
a sct of diagrams should be taken when the pump-rods are moving atan
average speed of 100 feet per minute, for a little consideration wil! show
that an engine making a small average velocity, by going fastand making
long pauses at the ends of the strokes will, on the comparison of maxi-
mum with average velocity, come out badly. ’

A scrics of steam cylinder indicator diagrams were taken from alt
the pur Jing engines seferred to in Table 1., with the McKinnell and
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Buthaonan improved indicator.  The leading feature of this indicator is
that the springs are arranged externally, and are thus removed from
direct contact with the stecam piston of the indicator. A more accurate
register of the steam pressure is obtained, it being a recognized fact that
a spring has not the same rigidity when it is hot as when it is cold. In
the usual arrangement the spring is subjected to variations of temper-
ature, so that this indicator is an improvement in that respect ; besides,
the changing of the springs to suit the different pressures to be registered
is more casily carried out.

Should this paper succeed in drawing the atteation of the members
to the subject of the duty,of pumping engines, and bring forth such a
criticistn as the subject deserves, or should it be the means of enabling
any of the members 1o test their pumping engines in a way not usually
adopted, then this paper will not have been written in vain.

Notes on Gold Milling.

¥ KB resiox, M E California State Mining Bureau.

{ Cominued. )
GRINDING AND AMALCAMATING MACHINES,

sl rastrae, — Althnugh the areastea has been largely superseded by the stamp-mill,
the fact remains that it is the best and cheapest all-round gold-saving appliance we
have. Hence, its use is always indicated where small, rich veins ase worked in the
higher mountain regions, but it isalso found valuable placed below the present quastz
mill, swherz the waste waters from the mill can be picked up and used over agaian for
power on horizontal or overshot wheels.  In these cases, it handlces the tailings from
the mill after they have passed over the concentrators and canvas plants.  This part
of the milling is uually leased to partics who pay the mine a fixed amount per ton for
the tailings, the lessees putting up 2l of their own machinery.  These atrastras are
lmilt of a size to handle at Icast 3 tons of tailings in twenty-four hours.  Their foun.
datians are cither formed of hard mmmed clay, concrete, or a plank platform with
tiroken joints, on which a bed of clay is placed. The foundation is always made larger
than the circumference of the proposad arrastra.  The bed is formed of rocks harder
than the sulstance to be crushed, usually fine-grained tasalt, geanite, or quartzite.
These are picked with a pastially level surface. and as ncar of the same thickness as
possible, usually fom 1 fi. to 2 ft. thick. They are built around a centre cone, form-
g an annelar ring from 234 fi. 10 6 ft. wide, and are laid with narcow spaces be-
tween cach rock, iato which dey clay should he tightly rammed to within an iach of
the sutface.  The outer circle is formed of rocks or staves, with rammed carth behind,
and built from 2 fi. 10 3 fi. in height.  On the central cone, which consisis of stone
or a Wock of wood, and which stands somewhat above the paved bottom, a center

t is let in, from which project four arms at right angles to cach other, and cxtend.-
ing nearly to the outercircle.  Heavy, hard rockdrags, weighing from 200 to 1,0001bs.
cxch (from 300 10 Goo ihs, i< the usual weight), are attached to the amms hy ropesor
chains pass'ng through cyc-bolis secured in the tock-drags.  They are placed so that
past of them deag neac the cone, with the inside comner slightly in advance, while the
remainder sweep near the outer circle with the outer corner tn advance.  The front
alge should always be slightly clevated, so as to permit of the panticles passing under
the dray instead of beiag pushed ahead.

Where a horizantal wheel is uced, the arms are attached to the centre past and
the wheel cndrcles the arsastra, the water steiking on buckets sct 10 an angle o? 35°
With overshot wheels the asrastrza may be run by a belt and puiley attached to the
center-post, of 1o a spur gearing, It requires about 6 h. p. to run an average-sized
arrastra.  Running tailings, a2 specd of 135 0 30 revnlttions per minutc is given s
ceuching are, the arrastza should be run slower and the pulp thicker.

Far discharging the arrastra, plug-holes at different levels are put into the auter
circle, leading the pulp into sluices lined with plates, 1iffles, and blankets.  In <ome
cases the arrastrm hac been made to work continuously by fitting a screen, to a past of
the outer circle and letting it dischasge into a line of luices.  As the arrastea bottom
and drags are extsemely uncven and sough when firdt set up, some coatse sand and
water are intimlucal on first stanting, and the dmgs are allowed to run slowly until
wmewhat smonthed d s, befure the regular charge it introduced.  The machine is
u.zally anly cleaned up thuroughly when the bottom is wurn away 3 between simes the
acvices are piched aut for the depith of an inch or two with ~“cks, scrapers, and
<poons, and panncd out, with what pulp remains on the bottom, afier the charges have
been successively thinned down and san off thruugh the plug-holes.  If erevicing has
Ieen dounc a Tittle fresh elay ean Tee rammed 1n 1 wwithin 38, o7 the Top of thie bod.
Dering the grinding of the chasge, the quicksilvers is inttaduced through a closh § the
amalzam shoull be Kept drder thaa in the stamp battey, though nat sufficiently so as
i become **crumbly. ” Great attention must be patd to tamping the bed in solid,
utherwise an excessive loss of quickdrer inay occur.  Continual horn sests of the palp
farnish a guide for the proper working.

Machines have, from time 1o timc, been introduced in Califorria 10 replace stamps,
claiming to do more cffective work, bath as regatds the ceushing as well as the amal.
gamating.  Thwe mesly scen in operation, and finding the most (avor, are the Hun.
ungton and Heyan mills, which may be taken as types, and which reduce the ore by
2 continuous tolling motion; in the onc case the roller acting o 2 ring on the cive
cumference, and in the other on dics in the bottom.

T#e Hauntington Mill consists of a shallow iron pan with a central cone, through
which an iron shaft revolves.  Bolted on the sides of the pan and inclosing it, arc
semi-cirealar iron scctions made intwo halves and also bolted together ; onc of these
scCliuns Conlains an opening about 9 in. decp, dividad intothree parts, into which
curved iron screen-framics are keyed, while the other section cuntaias a feed-trough,
atachod near the top.  Between the bottom of the jan and the lawer edge of the
wreen-frames an iron or steel ring-Jic fit< against the sides of the shallow pan, being
secured by wonden werdgzes s against this die, four rollers, suspended from yokes tesitng
un an iron cover, sevolve, reeciving their mation from the central shaft. Thoe sus-
pended rollers are pressed by eemnfegal force against the ring-die.  Each roller i< en-
citeled by an iron or sieed shoe fastencd by wooden wedges s this can be rencwed
when worn oo thin, or when it beenmex unrottnd—flattened.  Means are provided for
lulwicating the shafts on which the . oliers work, without permitting the lubricant to

come in contact with the pulp,  As the rolless hang about 32 in. above the bottom of
the pan, scrapers are attached to the revolving cover between the rollers, and reaching
to the bottom of the pan, to prevent the baking of the pulp.

The size of the pan most frequently used is 5 ft. in diameter, though for prospect-
ing purpases one of 324 ft. isalso made; the former is run at a speed of 70 1evolutions
rer minute, the latter at 9o revolutions.  They are provided with self-feeders, which
introduce the ore at segular intervals—the only way in which they can be operatet,
though not correct in principle. A 5 ft. mill requires about S h, p., and crushes
about 20 tons per day.  Before starting up a certain amount of quicksilver, up to 50
1bs., is introduced into the pan with some water and rock.  The supply should be
regulated to make a stiffer pulp than in a stamp battery ; quicksilver is added from
time to time, A groove in the bottow of the pan, connecting with a phy-hole on the
outside, permits of the quicksilver and amalgam being deawn off at intervals to recaver
the latter, after which the former is returned. I the pan is working correctly the
bottam araund the centre remains bare; this can be observed through the cover while
running 3 when not bare it is a sign that the pan is being overfed. As the machine
throws the pulp with comsiderable violence through the curved screens, a shicld is
placed outside of them, directing the pulp into a narrow sluiceway with a spout open-
ing;on the apronsplate. It is claimed that the percentage of gold amalgamated and
saved on the inside is far greater than in the stampemontar, going above $07 ; all
rusty gold being subjected 1o a heavy scouring activn.  The Russian-ison screens used
are short-lived 5 they can be made to last somewhat longer by placing a false screen
made from an old worn sereen with the openings enlarged, between the pulp and the
screen proper.

Great care st be eaercised in putting up one of these machines, to get it pes-
fectly level and an a rigid foundation, and 1o keep all the bolts holding the pan on the
foundation well tighteaed up ; the feed also requires close observation.

When cleaning up or renewing the ring-dies or shoes, the top caver, with the
suspended  rollers, are lilted out with chain, block and tackle, leaving the interior of
the pan free for operation.

The mill warks well on soft quartz and clayey orcs, intraduced in picees not
larger than walnws. A great drawback to the machine is that the rings on the rolt-
crs and also the dies become * unronnd, ™" < that instead of rolling smoothly, they
strike in places necessitating changing the rings before they are worn out ;5 this chang-
ing takes up some time.

The opinions of millmen who have handled the Hunmtington mill, as to its
merits, ate very diverse.  \Where the ore produces a large amount of fine stuff, by
using a grizzly with closely set bars, the Huntington can be run to advantage on these
¢ smalls” in conjunction with the stamps.

The Bryars Roller Mell is 3 moditicd form of the Chili mill, built in sizes of 4 fi.
and 3 ft. diameter. It consists of an aanular mortar with an outside gutter and spout,
cast solid, containing steel dies arranged in the track of thece crushing rolless, which
in the 3 fi. mill have a eruching face of 7 in., a diameter of 34 in., and wcigh 3.650 I'n.
They have fixed anles, *“journaled ™ in a central revolving table, attachicd to and
driven by a belt pulley.  This pulley is a cylindrical tank, which in the smaller pat-
tern, rests immediately on the rollers, and can be made to inerease thar crushing
power by being loaded.  The mortar is supplied with curved screen-frames around
the entirc machine, the pulp being discharged all around inte a gutter delivering
through a spout, on one sidc, to an apron-plate.

The chicf wearing parts are the steel dies and tises on the rollers 5 these latter
are fastened to the tollets by wouden wedges.  According 10 the statcmemt of the
manufaciurers (Risdon Iron \Works, San Francisco), onc sct of these weaning parsts
will cruch from 3,000 10 5,000 tons of orc in the large size, and 1,500 to 2,000 tons
in the smaller size, and at the ratc of 25 10 335 tons and 12 10 20 1w0ns per day
with a speed of 30 and 60 revolutions, respectively, per minute, the smaller size tc-
quising from 5 10 6 h. p.  The oil channels for labsicating the bearings are arranged
1o prevent the oil from entering the martar.  To keep the pulp from Iaking 1o the
rollers or dics, and to assist in cqualizing the ote reccived from the feeder, scrapers
with adjustable springs follow cach roller.  They are also pravided with self-feeders
In operating the mill, ore, water, and mercury are inttoduced into the mortar, the
pulp pasing around next the screens in a_current not less than 300 fi. per minute,
while the motion in<ide of the zollers is much slower.  The amalgam, working its way
towar.d the center cone, is kept from Iing re-ground, and can be alrerved while the
mill is in operation ; it is claimed 1o setain $02, of the amalgam in the mortar.  To
clean it up, the dies between the rollers ate removed, the palp and amaigam taken
uut, and wooden blocks of the thickness of the dic put in thair stead, on which the
rollers are revolved, when the remaining ones can be taken up. It is chimed for
these mills, that they wear smooth, and cven while crushing hard quartz, discharge
frecly (on account of large screen area), avaid sliming and tlounny ot quicksilver, are
good amalgmators, can be cleaned rapidly, are casily put in place, amd require small
poner for amount of work done.

Tée Grifin Ml belaags to that class of mills using a roll running agaiast a sing
or dics but inccad of scveral rollers, as in the Huntington, this has onc raller only,
swinging fram a longer <haft, hung from a point in the central aic of the mill, and
roraterd abwat 18 own axic by the power applied at the top. It 3s run at a speed of
190 tv 200 £ volutions per minute, crushing from 134 1o 2)< 10ns per hour, the power
heing applicd to 3 horizontal pulley abave, from which the shaft is suspeaded witha
univer<al joint, and the roller is rigidly attached to 1o lower extrenuty of the shafi.
The roller swings ina circular pan supplicd with a ring or die, agaia<t which the roller
waorks 2 and carries on the ander gids carmnomz o BIGR3 (6 jeevent thie puip from
baking. A circular scrcen-frame is fastencd o3 the pan, 1o the top of which a sonical
shiclid is attached 2t the apex, through which the shaft works.  The pulley revolves
upon a tapered and adjustable beasing. suppotted by the frame compasad of wron stan-
dardc, two of which arc extended above the pulley to canry the arms in which i< se-
cused the hollow jousaslkpin.  The shalt s suspended to a universal joint within the
pulley.  This joint is composed of the lall or spheze with trunaions attachead theseto,
which wark in hall-hoves that slide up and down recesses in the pulley-head casting.
The lubsicant is «upplicd, for all paris nceding it, through the hatlow pun. - The toll
revolves within the ring-lic in the same direction that the <haft is driven, but oa
coming in cantact with the dic, it travele around the dic in the vpxxite discction from
that in which the roll is zevolving with the shafi. A presaure, by centsifugal foteg, of
6.000 1ls. is brought 10 bear un the material icing pulvcrized betwceen the roll and die.
The watcr ic introdauced with feed when running, an.d recaves a whitling motion from
the roll, which lsing< the polp against the sereens, 9 1. i arex. A circular troagh on
the vutside of the paa condacts the palp to onc side, where it discharges over an apron.

STECIFICATIONS YOR A FORTV-STaMr GoLd MLl (\WATER I'OWER).*
MACHINERY.

Water Wheds and Pu'lers.—Oac water wheel, 6 fi. in diameier, to drive the
hattery ; the wheel 10 be supplied with a shaft, boxes, collars, gate, and nozle, auto-
matic gavernor, and a palley 36 in. in diameter, grooved fur 134 in. manilla rope<.

* From the V1IiIth Report of State Mineralogisg, 1328, p 728

Py



134 THE CANADIAN

"MINING REVIEW.

12 ft. in diameter.

One driving pulley,
grooved for one 14 in. rope, and fitted with

One idler pulley, 48 in. in diameter,
shaft and boxes.

One slack-tightener pulley, 48 in. in diameter, grooved for one 1% in. rope, and
fitted with shalt, boxes, carriage, track, and counterbalance weight. . ‘

The rope for transmission is to be put on in one piece, passing around the idler
and slack-tightener (which are to be set on an angle in such a way that they will take
the rope from one side of one of the main pulleys and pass it on to the opposite side of
the other pulley), thereby making but one splice in the whole rope, which will be kept
in constant tension by the slack-tightener.

One wheel, 4 ft. in diameter, to drive the rock-breakers ; the wheel to be supplied
with a shaft, boxes, collars, gate and nozzle, and a pulley 34 in. in diameter, grooved
for one 1} in. manilla rope.

One driving pulley, 60 in. in diameter.

One idler pulley, 30 in. in diameter, grooved for one 14 in. rope, and fitted with
shaft and boxes.

One slack-tightener pulley,
fitted with shaft, boxes, carriage,
similar to that for the battery.

One wheel, 36 in. in diameter, to drive the concentrators ; the wheel to be sup-
plied with shaft, boxes, collars, gate, and nozzle, automatic governor, and a pulley
16 in. in diameter, grooved for one I in. manilla rope.

One driving pulley, 48 in. in diameter.

Forty-Stamp Battery—Stamps to weigh 850 to 9oo Ibs. each, arranged to run in
eight batteries of five stamps each, by belts and friction clutch pulleys from battery
line shaft.

Fight high cast-iron Mor:a: s, single discharge, each to weigh about §,000 1bs.; to
be planed all over the bottom, and faced where the apron joins on ; eight holes to be
accurately cored in the base for 134 in. anchor bolts. Each mortar to have five cast-
iron linings. The aggregate weight of these linings is about 500 lbs. per mortar.

Eight cast-iron Aprons, to be faced where they join on to the mortars, and fast-
ened in place with 3 in. bolts.

Eight sugar-pine Screen Frames, to have iron facings put on the ends where the
keys bear against them ; the edges to be fitted with dowel-pins to join them to the
inside plate-block.

Sixteen inside Plate-Blocks, two sets, one to be 6 in. high, and the other to be 4
in. high; to be well fitted into the mortars, and to have plates fitted and fastened on
with Drasé screws ; blocks to be holted together 1o keep them from splitting, and to be
fitted with iron facings where the keys bear against them, and well fitted to the screw.
frames.

Eight brass wire Screens, No. 30 mesh, to be fastened on to the screw frames
with copper tacks.

Sixteen gilt-headed End Keys, for screen frames to be well fitted in place.

Sixteen Bot/om Keys, for screen frames, to be well fitted in place.

Sixty-four Foundation Bolts, for mortars, to be 1}4 in. in diameter by 30 in. long,
with hexagon nuts on the top ends and steel keys in the bottom ends.

Sixty-four wrought-iron Washers, 4 x 4x ¥ in., for bottom ends of foundation
bolts.

Eight sheets of Kubber, ¥ in. thick by 30 x 60 in., for mortat foundation. Mill
blankets tarred may be used in place of rubber.

Forty chrome steel or cast-iron Dies, 9 in. in diameter by 7 in. high, with square
base well fitted into the mortars, 10 in. from centre to centre.

Forty chrome steel Skoes, 9 in. in diameter by 8 in. high, with tapered shank 3%
in. in diameter at top end, 43 in. in diameter at bottom end, by § in. long, to fit into
the stamp-heads by being covered with dry, hard pine 34 in. thick ; this being driven
in by being allowed to drop a few times on the bare die.

Forty chrome steel Stamp-Heads, 9 in. in diameter by 17 in. long, with a conical
socket cored into the lower end, 4 in. in diameter at inner end and 514 in. in diameter
at the outer end, and 55 in. deep, and a conical socket cored and accurately bored
out to fit the tapered end of the stamp stem, 2% in. in diameter at inner end, and 34
in. gauge at the outer end, by 6 in. deep. Transverse rectangular keyways are to be
cored through the stem-head, I x 2} in., for loosening the shoes and stems.

Two stecl Loosening Keys, % in. thick by I in. at the point (2 in. at the head) by
18 in. long, for loosening the shoes and stems.

Forty best refined iron or mild steel Stems, turned perfectly true, full length, 34
in. gauge by 14 ft. long, to be tapered on both ends to accurately fit the stamp-heads.
Each stem weighs about 360 1bs.

Forty chrome steel, double-faced Zagpets, 9 in. in diameter by 11 in. long, with
a steel gib and two steel keys accurately ftted in place ; both faces to be turned true;
tappets to be bored with the gibs in place toaccurately fit the stems, and to be counter-
bored opposite the gibs by moving the centre ¥ in. away and, with diameter 1% in.
less than the bore, taking a cut !4 in. deep. Each tappet weighs 112 1bs.

Eight Upger and eight Lower Guides, with cast-iron frames ; guide-blocks to be
made of good, dry maple timber and well fitted in place ; the guides may also be made
entirely of wood.

Four extra quality, mild steel Cam-Skafts, turned true full length, 5% in. gauge
diameter by 14 ft. long ; key-seated for cams and pulley ; key-seats must not run
throu’%h the bearings.

en heavy Corner Boxes, 5% in. gauge bore ; eight of them to be 12 in. long,
and two to be 20 in. long ; all of them to be planed all over the bottoms and backs,
and furnished with bolts I in. in diameter, to fasten them to the battery frame.

Forty double-armed, chrome steel Cams—twenty right and twenty left hand—to
be made 29 in. long over all, the hub to be 11 in. in diameter and 5J% in. through the
bore ; the lifting faces to be 2}4 in. wide, and ground smooth ; the hubs to be bored
to fit the shaft accurately, and properly key-seated and fitted with steel keys, and each
marked to their respective places, giving them a combination as follows : Counting
from the left-hand side, when facing the battery, throughout the full ten stamps of
each cam-shaft, No. 1 cam will drop its stamp first ; then Nos. 8, 4, 10,2, 7, 5, 9, 3,
and 6 consecutively. This is the order: 1,4, 2, 5, 3. Each cam weighs about 158
Ibs. The curve of the face of the cam is the involute of a circle, usually slightly
modified.

Four pairs of cast-iron double Skeve Flanges, for wood pulleys ; flanges to be 36
in. in diameter, and 14 in. through the bore ; to be turned all over the inside, where
they fit on the wood ; the outside flange is to be bored and fitted to the sleeve and
fastened with a gib-headed steel key; the hub to be bored and fitted to the cam-shaft
and fastened with a steel key. .

Four Wood Pulleys, 72 in. in diameter by 17 in. face ; to be made of best kiln-
dried sugar-pine, and all joints to be filled with white lead in oil ; the cast-iron flanges
to be well fitted on and bolted with twelve 7 in. bolts.

Eight wrought-iron Collars for cam-shaft, 534 in. bore, fitted with two steel set-
screws in each.

Eight wrought-iron Jac-Shafs, 3 in. in diameter by 60 in. long, black finish.

Sixteen cast-iron Jack-Shaft Side Brackets, with four lag-screws, 3§ in. by 6 in.,
for each, to fasten them in place. e

30 in. in diameter, grooved for one 1% in. rope, and
track, and counterbalance weight ; rope to be put on

Forty open Latck Sockets, lined with leather.

Forty wood Finger-bars, to be fitted and bolted to the above sockets, and furnished
with wrought-iron caps and handles.

A complete set of Water-Pipes
cocks and connections.

“ Bolts and Washers for Battery Frame.—Six brace rods, 1){ in. x 25 ft., 7 in.
between two nuts ; 6 brace rods, 14 in. x 12 ft., 6 in. between two nuts ; 26 bolts for
mudsills, 1 x 30 in. ; 24 bolts for yokes, I x 28 in.; 24 bolts for yokes, 1 x 52 in.; 48
bolts for guide girts, I x 32 in.; 4 bolts for knee beam, 1 x 28 in.; 36 splice bolts for
mudsills, 7 in., 16 in. between head and nut; 12 splice bolts for tail girt, 5§ in., 924
in. between head and nut ; 32 bolts for mortar-blocks, 1 in., §9 in. from point to point ;.
64 bolts for mortar-blocks, I in., 65 in. from point to point ; 24 joint bolts for posts,
I in., 35 in. between two nuts ; 6 joint bolts for knee posts, I in., 45 in. between two
nuts; 6 joint bolts for knee posts, I in., 35 in. between two nuts; 24 joint bolts for
knee beams, I in., 43 in. between two nuts ; 10 joint bolts for tail girts, 1 in., 21 in.
between two nuts ; 24 cast-iron washers for 1% . rods ; 514 cast-iron washers for 1
in. bolts ; 72 cast-iron washers for 7 in. bolts ; 24 cast-iron washers for 5§ in. bolts ;
40 sheet-iron washers, 3% in. square by ¥{ in. thick, for I in. joint bolts.

Battery Line Shafting and Pulleys.—One shaft, 5% in. gauge by 18 ft. long,
properly key-seated ; one shaft, 5 in. gauge by 15 ft. 6 in. long, properly key-seated ;
one shaft, 5 in. gauge by 17 fi. long, properly key-seated; one shalt, 4 in. gauge by
17 ft. long, properly key-seated ; two shafts, 3 in. gauge by io ft. 6 in. long, properly
key-seated ; two face couplings, 5 in. gauge, properly fitted and keyed in place ; one
face coupling, 4 in. gauge, properly fitted and keyed in place ; two face couplings, 3
in. gauge, properly fitted and keyed in place ; two babbitted hoxes, 5}5 in. gauge ;.
three babbited boxes, 5 in. gauge ; two babbitted boxes, 4 in. gauge ; two babbitted
boexes, 3 in. gauge ; all of the above boxes to be made of the same height, planed all
over the bottoms, with drip cups cast on to the sides, and furnished with suitable bolts
to fasten them to the 16 in. battery knee beams ; two collars for 5% in shafting, with
two steel set-screws in each ; four friction clutch pulleys, 48 in. in diameter and 16%
in. face, complete, with levers and connections ; pulleys to be fitted to line shaft in
their proper places, with phosphor-bronze bushings, the drivers to be properly keyed
on with steel keys; one pulley, 6 ft. in diameter, grooved for three 1) in. manilla
ropes, pulley to be well balanced and keyed to the shaft with a steel key.

Water-Pipes.—Sufficient 3 in. pipes and fittings to connect battery pipes with
feed-water tanks.

Travelling Hoist.—One travelling crab, with track-iron and rails, to extend full
length of battery.

One 2-ton Weston's differential chain-block.

O ¢- Fee ers.—Eight Challenge self-feeders, complete, for batteries, with all con-
nections.

Ore-Bin Gates.—Eight ore-bin gates, 18 x 24 in., for fine ore, with guides, racks,

- pinions, shafts, boxes, hand-wheels, and bolts. .

Three ore-bin gates, 24 x 36 in., for coarse ore, with guides, racks, pinions, shafts,
boxes, hand-wheels and bolts.

Stuices and Aprons.—Eight cast-iron aprons, 54 in. wide by 56 in. long, to be
fitted under the lip of the mortar apron. P 5 ys &

Eight silver-plated copper plates, 54 x 56 x !4 in., to be made of best Lake
Superior copper, and to have one ounce of silver per square foot ; plates to be fitted
into the cast-iron aprons, and fastened by strips of wood on the sides, which are bolted
to the sides of the apron.

Eight cast-iron sluices, 54 in. wide by 12 ft. long, to be made into two sections
and bolted together by flanges, the lower section to have a quicksilver trap or trough
cast on to the end, extending the full width of the sluice, and to have a connection
made for a 2 in. pipe to conduct the pulp to the dividing tanks, and thence to the
concentrators.

Twenty-four silver-plated copper plates, 54 x 48 x 4 in., to be made of best Lake
Superior copper, and to have one ounce of silver per square foot ; plates to be fitted
into the sluices, overlapping at the joints, and to be fastened in place in the same
manner as those in the apron.

There are to be eight silver-plated copper shaking-tables, one for each battery,
placed below the apron-plates. These tables consist of a light iron framework sus-
pended upon moveable springs. This table is given a longitudinal oscillation by means
of eccentrics. :

. Dividing Tanks and Pulp Prpes.—Eight cast-iron dividing tanks, 10 in. long by
% in. wide by 6 in. deep, with 2in. pipe connectiog in one end and two 1% in. pipe
connections in the other end, each to have a wooden swinging tongue put in so as to
direct the pulp to either of the 1} in. pipes, or a part to the one and a part to the
other. The tanks are to be connected with the sluices by 2 in. pipes, and with the
concentrators by 1} in. pipes.

Inside Plates and Blocks.—Three wooden blocks for each mortar, to be 3 in.
4% in., and 6 in. high, respectively, to be fitted into the mortars under the screw
frames ; each block to have iron facings, fitted in flush and screwed on where the keys.
come, and to have a silver-plated copper plate bent to the proper shape and screwed
on with silver-plated brass screws ; the copper plates to be made of Dest Lake Su-
perior copper, 6 in. x 50 in. x v in., and to have one ounce of silver per square foot.

Concentrators and Shafting.—Sixteen endless belt concentrators, complete, with
water-pipes and fittings to connect with supply tanks. All sulphuret tanks, complete,
to be made of good redwood lumber. ’

One piece of shafting 2 in. x 16 ft. ; six pieces of shafting, 2 in. x 16 it. ; three-
pieces of shafting 2 in. x 10 ft. ; eight face couplings, 2 in. ; four babbitted boxes
2% in., with bolts for 8 ft. timber ; eighteen babbitted boxes, 2 in., with bolts for
8 in. timber; 2 collars, 2% in., with steel set-screws ; two collars, 2 in., with steel
set-screws ; one pulley 48 in. in diameter, grooved for one 1 in. rope, and properly
fitted and keyed with a steel key to 2% in. shaft ; two pullevs, 6 in. face by 36 in. in
diameter, properly ﬁtged gnd keyed with steel keys to the 2 in. shaft ; sixteen pulleys,
4 in. face and 101in. in diameter, properly fitted and keyed with steel keys to the 2 in.
shaft ; sixteen loose pulleys, 4 in. face by 10 in. diameter, properly fitted to the 2 in.
shaft ; sixteen collars with steel set-screws for same. ) :

Rock-Breakers and Shafting.—Two rock-breakers, gin. x 1§ in; one piece
shafting, 4 in. x 16 ft. ; one piece shafting, 34 in. x 16 ft. ; one piece shafting, 3 in.
x 16 ft. ; one face coupling, 3% in. ; one face coupling, 3 in. ; three babitted boxes,
4in., with bolts foy 10 in. timber ; two babbitted boxes, 33 in., with bolts for 10 in.
timber ; two babbitted boxes, 3in., with bolts for 10 in. timber ; two collars, 4 in.,
wuh' steel set-screws ; one pulley, 48 in. in diameter, grooved for I in. and 1} in.
manilla rope, and properly fitted and keyed to the 4 in. shaft, with a steel key ; three
pl;xllfeys, 20 in. straight face by 20 in. in diameter, properly fitted and keyed to the
shafting.

Clean-up Barrel.—One clean-up barrel, 24 in. inside diameter by 48 in inside
length, to be made of cast-iron 1% in. thick, with two discharge openings, 53 in. in
diameter, in the sides diametrically opposite each other, the heads and discharge doors
to be accurately fitted ; journals to 4 in. gauge, cast on to the heads; one tight
and one loose pulley, 7 in. face by 30 in. in' diameter ; two babbitted boxes, 4 ine
gauge ; one driving pulley, 6 in. in diameter by 14 in. face.

for a battery of forty stamps, with all fittings,
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Batea.—Oug batea, 48-in. in diameter, with gears and hangers complete, and
tight and loose pulleys, 4} in. face by 16 in. in diameter ; one driving pulley, 9 in.
face by 21 in. in diameter.

Machinery for Clean-up Room.—One clean-up pan, 24 in. inside diameter, with
tight and loose pulleys. .

One driving puliey, 8 in. face by 16 in. in diameter.

One cast-iron washing-lank, 24 in. by 30 in. by 24 in. deep, with three pipe con-
nections for drawing off water.

One cast-iron washing-tank, 30 in. by 36 in. by 24 in. deep, with three pipe con-
nections for drawing off water.

One cast-iron washing-tank, 30 in. by 54 in. by 30 in. deep, with three pipe con-
nections for drawing off water. .

One marble top, complete, for washing-tanks.

One side washstand, with pipes and fittings. .
All pipes and fittings necessary to brirg water to the clean-up pan and washing-
tanks.

Retort and Melting Furnace.—One retort, 10in. x 36 in., inside dimensions,
with amalgam trays, condenser, catch tank, furnace front, bearers, bars, smokestack,
and base plate, guy rods, dampers, binders, and all pipes and fittings to bring water
to the condenser.

One cast-iron melting furnace, complete, with doors, grate-bars, bearers, cast-iron
shell, and damper.

Two bullion molds for 500 and 750 ounces.

Four black-lead crucibles, No. 16, with covers.

One crucible tongs for No. 16 crucible.

One skimmer for bullion.

Transmission Ropes and Belts.—Six hundred feet best manilla or cotton rope,
1% in. in diameter, to drive battery line shaft.

Two hundred and fifty feet best manilla rope, 1% in. in diameter, to drive rock-
breaker line shaft.

One bundred and fifty feet best manilla rope, 1 in. in diameter, to drive concen-
trator line ~hafi.

Two hundred feet best rubber belting, 16 in. by §-ply, for batteries.

One hundred and eighty feet best rubber belting, 10 in. by 4-ply for rock-breakers.

Thirty-two feet best rubber belting, 7 in. by 4-ply for clean-up barrel.

Sixty-five feet best rubber belting, 6 in. by 4-ply, for batea.

Thirty feet best rubber belting, 6 in. by 4-ply, for concentrator shafting.

Four hundred and twenty feet best rubber belting, 3 in. by 4-ply, for concen-
trators.

Thirty feet best rubber belting, 3 in. by 4-ply, for clean-up pan.

BUILDINGS, AND ERECTION OF MILL, ETC.

Stonewor k.—All foundations and retaining walls to be built of large stone, pro®
perly banded, and well laid in cement mortar, composed of ten parts good, clear sand.
two parts good quality of lime, and one part best Portland cement, special care being
taken to keep all dirt or clayey material excluded ; all exposed faces of retaining walls
to be well pointed up and finished with the same material.

Ore-Bins.—Mudsills to be made of 12 in. x 14 in. timbers, laid flatwise ; foun-
dation posts to be made of 14 in. x 14 in. timbers ; sills, posts, and caps for ore-bins
proper to be made of 12 in. x 12 in. timbers, the posts to be boxed 1 in. into the sills
and caps; braces for incline bottom, to be made of 10 in. x 12 in. timbers ; support-
ing braces to be made of 8 in. x 12 in. timbers. All planking to be 3 in. thick and
lined throughout with 1 in. boards, to break joints over the planks.

Battery Frame. —Mudsills to be made of 14 x 16 in. sugar pine, or good yellow

ine free from sap; to be well bedded in concrete, which must be put on the clean
d-rock. Line sills to be made of 12x 16 in. and 20x 16 in. sugar pine or yellow
pine, of good quality, to be well bolted down to the mud-sills.

Mortar-blocks to be made of two pieces each, to be 3o in. thick and wide enough
to fill space between the linesills and battery posts ; all to be sized and well fitted.
The timbers for mortar-blocks are to be accurately fitted and firmly driven. Blocks to
be sized and finished above the floors.

Yokes to be made of 10 x 10 timber, well fitted and bolted to the linesills and
battery posts.

Battery posts to be made of 12x 24 in. and 20x 24 in. good quality pine timber,
to be dressed all over and bolted down to the linesills with 1 in. joint bolts, the large
posts to be made with double tennon on the bottom. The knee beams to be made of.
12 x 16 in. timber, dressed all over. The knee posts to be made of 12 x 16 in. timber
dressed all over. The stringer on top of the knee posts to be made of 12x 16 in.
timber in two pieces, to be spliced with a ship splice, 3 ft. long, stringer to be dressed
all over. Knee posts to be framed into stringer with double tennons ; outside stringer
at end of knee beams to be made of 8 x 12 in. timber in two pieces, spliced with ship
splices in centre 3 ft. long, and to be dressed all over.

Bottom guide girt to be made of 12x 16 in. timber, dressed all over, one piece
for each twenty-stamp battery, and to extend past the outside posts 12 in. ; the top
girt to be made of 12 x 14 in. timber, dressed all over and made the same length as
the lower ones; all braces to be made of 8 x 12 in. timber, dressed all over, and
framed with double tennons ; no keys are to be used in braces or guide girts, but they
must be accurately fitted without.

All boxing about battery frame to be }4 in. deep, and where braces or knee beams
are smaller than the timbers they frame into, they must be housed in %4 in. deep; i.e.,
the timber must be boxed out clear across.

The cam-shaft is to be set' 43{ in. from the centre to the centre of the stems.

A 2 in. plank floor is to be put on top of the knee beams, which is to be planed on
the under side ; also a 2 in. double board floor fo be put in back of the battery, on
about the same level as the knee beams.

The whole battery frame to be painted with two coats of light-cream paint,
properly mixed with oil, and the wood pulleys and guides to be painted blue, the iron
work to be painted black. The out-board bearing frame to be made of 12 x 16 in.
timber, planed all over, well framed and bolted together, and anchored to a solid stone
foundation, as shown in plan, and to be painted same as battery frame.

Water Wheel Frames are to be made of 12 x 12 in, lumber throughout, well
anchored down to a stone foundation. That part of the frame which comes above the
floor is to be dressed and painted the same as the battery frame.

The water wheels are to be housed with tongued and grooved lumber, 4 in. wide.

BUILDINGS.

Frame Work.—Ore house main frame is to be made of 8 x 8 in. timbers through-
out, with 4 x 6 in. girts and studding.

Battery and concentrator rooms frame is to be made of 8 x 10 in. postsand chords,
6 x 10 in. sills, 8x 8 in. principal rafters and straining beams, 4x 8 in. truss braces,
and 3x 6 in. girts and studding.

Clean-up, sulphuret, and water-wheel rooms main frames are to be made of §x 8
in. timbers, with 3 x 6 in. girts and studding.

Floors—Ore-house floors to be made of one thickness of 2 in. planks.

Battery, concentrator, and water-wheel rooms floors are to be made of 1x 8 in.
lumber, double thickness, surfaced on tap, to be supported on 3 x 6 in. joists 18 in.
apart.

P Sulphuret and clean-up rooms floors are to_be made of concrete laid on top of a
heavy wood floor, which is to be supported on foundations made of 8 x 8 in. timbers.

Roofs.—All roofs are to be made with 2 x 8 in. rafters 18 in. apart, with 1 x6 in.
board 4 in. apart, and covered with No. 26 standing seam, painted, iron roofing. .

Wails.—All walls are to be covered with I x 10 in. rustic.

Cornices.—All cornices are to project 24 in., measured horizontally from the walls
of building, with a 12 in. frieze annf a § in. facia made of dressed lumber. : .

Winiw.v.——All windows, except those for sulphuret room, are to be ‘made of
twelve lights of 10x 16 in. glass, and frames made to suit of dressed lumber, with
casing outside § in. wide. : :

Twelve windows are to. be put in the ore-house, seven windows in the battery
room, six windows in the clean-up room, twelve windows in the sulphuret room, and
five windows in the water-wheel room.

Skylights. —Six skylights, made of twelve lights of 10x20 in. glass, to be put
into the roof of the concentrator room.

Doors.—All doors, both sliding and swinging, to be 3 x 7 ft. x 13{ in. thick, with
nels. : C
P Two sliding doors are to be put in the ore-house, and one outside swinging door
in the battery room ; one swinging door leading from the battery room to the clean-up
room ; two sliding doors leading from the concentrator room to the sulphuret room ;
two outside sliding doors tor the sulphuret room ; and one outside swinging door for

the water-wheel room.

All doors to beset in good substantial casings, outside cased with surfaced lumber,
and furnished with all trimmings and locks. .

Stairs.—There is to be a flight of stairs at each end of the mill, one flight leading
from the battery room floor to the floors above, and one flight of stairs from the battery
room floor to the concentrator room floor. S

All stair stringers to be made of 2 x 12 in. lumber, and treads of 2 x 10 in. lumber.

Hand Rails are to be put on to the outside of all stairs and around the landings
of same, also in front of the battery room floor and all other floors and platforms where-
there is danger of falling. All to be made of dressed lumber, well painted.

Retort House and Assay Office, 1o be 20 ft. wide by 48 ft long, with a retort and
melting furnace room, a weighing room, and a storercom ; the two latter to be lath
and plaster finished, and the whole building to be finished similar to the mill buildings,
with iron roof, rustic, etc.

Paint and Whitewash.—All buildings are to be painted on the outside with a

ood coat of brown mineral paint, and the window and door casings and cornices to-
painted with two coats of white-lead paint.

The mill to be whitewashed throughout the inside, including the building frame,
ore bins, etc. :

Zanks.—Theie are to be two 4,000-gallon redwood tanks, 3 in. stock, set up at
the end of the mill upon strong timber foundations, and one tank 8 ft. wide by 10 ft.
long by 4 ft. high, inside measurements, to be made of 3 in. planks, with 8 in. x 8 in.. '
frame ; planking to be well fitted together, and properly caulked inside with oakum.
The latter tank is to be set at the end of the last sluice-box coming out of the mill.

Drain Boxes and Taslings Sluices.—Battery sluices and aprons to be set on.
framework so arranged that the grade can be changed easily. This framework to be
planed all over. Sluices and frames to be painted same as battery frame.

There will be a sluice in front of battery room floor, made of surfaced lumber ;
ta‘lso to be painted and so arranged as to conduct any water away which drips from the

oor.

There will be sluices put in under the concentrator room floor, two of which wilt
be 6 in. wide by 8 in. deep, to run lengthwise to catch the tailings from the concentra-
tors, and one to be 8 in. wide by 10 in. deep, to run crosswise and to take the tailings
from the first two sluices, and conduct the same outside. Al tailings sluices to have:
a fall of one in twelve, and to be made of 2 in. lumber, well fitted and vna.led together.
Proper sluices from the clean-up room, to conduct water and tailings therefrom, must
be connected to tailings sluices under concentrator room.

All sulphuret boxes, and drain boxes for concentrators, to be made of good quality-
of regwuod lumber, 1% -in. thick, dressed on both sides, and well fitted and screwed
together.
bl The weight of all parts is 240,000 Ibs., and there are 325,000 ft. of lumber in the

uilding.

Specifications for a canvass plani are not considered necessary, as the construction
is extremely simple and no standard has been adopted.

Notes on the Eustis Mine, Que.

By RaouL GREEN, McGill University.

[This paper has been awarded a prize of $25.00, being first in a series of students’
competitive papers read before the General Mining Association of the Province of’
of Quebec, January, 1896.]

This paper is the result of careful observation and notes while working in the
Eustis mine, where the writer has spent his holidays, so as to get a good insight into
practical metal mining.

The writer’s work for the Eustis Mining Co. has extended over a period of four
months, having been engaged in all kinds of work, from tramming to helping on air
and diamond drill.

This mine began work in 1865; during the first fifteen years, with occasional
periods of idleness, it was worked for copper only, but nearly continuously since both
copper and sulphur were extracted.

he ore is an iron pyrites containing a varying amount of copper pyrites, it is.
very pure, with very little silica. The copper runs from 3 to 7 per cent., and some-
times varies in going from foot-wall to hanging-wall, the former being the richer, with,
however, no fixed rule in this respect, as it sometimes happens that it is the hanging
wall part of the vein which is richer in copper.

Wherever hanging veins occur, these are not found to be much poorer or richer in
copper than other veins; however, where there is a large percentage of copper
there is generally less sulphur.

Two samples, which the writer analyzed gave: for foot-wall vein, 6.01 per cent.
of copper; for hanging-wall vein, 3.55 per cent. of copper. Sulphur averages over
42 per cent., while silver is present to the amount of 3 to 4 oz. to the ton.

The dip is very irregular as it follows conformable to the bedding of the surround-
ing strata, which in this pre-Cambrian district have been very much contorted, being
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:sometimes flat, sometimes at an angle of 60° from the horizon, but averaging about
35° from the horizon. . .

The ore body, which runs nearly due north and south, consists of one large ore
<chute or chimney, which varies in width from 150 at the top to 250 ft. at the battom,
having a thickness of 3 to 60 ft. The depth of the lowest workings is now 2,250 ft.
measured along the dip. The vein pinches out on the west side ; towards the east it
is thicker, from 20 to 30 ft. in places, but is very irregular, as it runs in pockets and
‘lenticular masses, besides being very silicious.

There are two inclines or shafts following the dip of the vein and slightly separat-
ing as they go down, then continuing parallel when a distance of 150 ft. from each
other has been reached —namely, No. I on the west side, No. 3 on the east side.

Recently two new veins have been found overlying the hanfging of No. 1 shaft.
‘At about 2,000 ft. from the surface, the vein in No. 1 shaft was found to pinch out to
some extent ; the existence of a hanging vein was therefore suspected. Accordingly
‘holes were drilled, by means of the diamond drill, which revealed two veins separated
from each other by a splice of rock 10 ft. wide.

The middle vein, which is from 8 to 9 ft. in thickness, has a length east and west
varying from 20 to 40.ft. The top vein is, so far as proved, a wedge or triangular
shaped body with the apex above and lengthening out in depth. It has proved to
-extend for 100 ft. in length, with ore standing in the east end.

These two veins have been traced upwards along and parallel to No. 1 main ore
body for over 150 ft., but have not been found to extend over No. 3 shaft.

The discovery of these new veins is quite interesting, as it shows how ore bodies
«<an exist parallel but without any connection with each other, having probably been
developed along a line of fault,

The mine is penetrated by means of a tunnel into the hillside, meeting the vein at
200 ft. from the surface. This tunnel is single-tracked, 7 x 7 ft., and 1,000 ft. in
length, with a grade of 6 in. per 100 ft.

At the inner end of the tunnel and following -the dip of the vein, two shafts or
inclines have been sunk, No. I and No. 3, as already mentioned ; these are furnished
with two tracks of §6-lb. rails, and standard gauge.-

The hoisting machinery is all set up in the mine at the junction of both tunnel
and inclines, and consists of two engines, with cylinders 14 x 26, coupled on to the
opposite ends of the shaft. Three drums, 634 ft. in diameter, are geared to the shaft,
-only two of them being used, and the third kept in case of breakage.

The mine is very free trom water, and whatever water there is percolates from
the surface : the greater part of this drains into the tunnel, where it naturally finds an
exit ; what remains is caught in sumps or cavities and is pumped into the tunnel. The
pump used is a Deane, with 6 in. cylinder and 10 in. stroke ; the suction is 3 in., the
discharge is 2 in., vertical lift, 175 ft. The water is so strongly charged with acids
and copper in solution, that it is required to have the water piston and piston-rod end
of the pump made of brass.

The cars are made of Y4 in. steel plate, with false bottoms of boiler iron 35 in.;
length of car, 5% ft.; width, 3 ft.; depth, 224 ft.

The rope used is a I in. patent Lang, consisting of six strands of seven wires each
and hemp centre. The strands and wires are wound in the same direction ; the
.advantage claimed by this arrangement is that more surface is exposed to friction and
.consequently the wear is more uniformly spaced throughout the whole cable.

This wire rope has done excellent work, one just removed having been used for
-over two years without any sign of giving way.

The greatest wear is experienced : in the 100 ft. next to.the car, but as the rope is
bought longer than at first needed, it can be cut as soon as the wear becomes apparent,
‘the rope being still sufficiently long.

In No. 3 shaft plats are used most extensively—the six trammers who, like all the
men in this mine, have to work alternately day and night shifts, and are six in number
in each shaft, may be divided in 2 gangs of 3 each, occupying 2 plats. While a car is
being loaded at one plat the trammers at the other plat gather the ore ready for load-
ing, so that when the car comes down again they have but to shovel the ore directly
into the car, which is not delayed more than four to six minutes.

I may here say that these cars contain 41.2§ cubic ft. of ore, or about 234 tons.

In No. 1 a faster method of loading is ensured ; here, too, the trammers may be
divided in two gangs, occupying two levels in which there is a track leading to the
breast of work, a turntable and cradles.

The cradles having been let down at the upper level, the car is stopped, turned
around and switched aside, while a full car, which was already waiting, is attached to
the rope and hoisted. The empty car is now pushed to the end of the level and there
loaded. The next car coming down is not allowed to stop at the upper level, but is

.sent down to the lower, where in the same manner a car is ready to hoist. In this

way the car is not kept waiting more than I to 2 niinutes, olten less«than that.
This method is not practicable where the stopes are very large and the dip vari-

.able, because it necessitates handling or *‘ mucking ” the ore too many times.

Both hand and wathine drills are used—miachines in the large stopes, and hand
drills in small veins to clean away.

The chief methods of working are: 1st, sinking and raising ; 2nd, backstoping ;
3rd, underhand stoping.

Raising is done more in connection with backstoping, while sinking generally
goes with underhand stope.

In backstoping, the raise will be first started up the vein with one machine, 6 ft.
wide by 6 ft. high ; then following it is another machine backstoping, . e., taking out
the vein by successive strips either lengthwise or crosswise ; this is done where the vein
is not very thick, maximum 8 f1., as in the recently found hanging veins.

Underhand stoping is used where the vein is very thick, or when sinking the
shaft. Generally the hanging is followed closely and then the footwall reached by
underhand stoping. This last system, employed in connection with shaft sinking, is
very satisfactory, as it enables two, three, or more machines jto work side by side,
drilling out a shaft which in this particular mine may be of the thickness and half the
width of the deposit, as there are two such shafts, that is, it may be 20 to 60 ft. thick,
and 70 or more feet wide.

Nine machines are used, as follows : —Three Ingersoll Seargeant, two Rand No.
3, three Rand No. 2, one Slugger. No. 3 Rand is specially good for the very hard
ground which is met with in places, on account of the life of the drill, the heaviness of
the blow and the positive motion of the 1ocker, which requires it to be sent up very
seldom for sl/ight repairs.

A Sullivan diamond drill, size S, is used ; capacity of bore-hole is 500 ft.; diam-
eter of hole, 1% in.; diameter of coreis 4§ in. This machine will drill, per day of
10 hours in copper ore, 12 ft.; in green rock, f.c., trachyte, etc., 8 ft.; in quartz, 10
ft.; in the white country rock, 14 ft. The 10 hours includes the time necessary for
coming down and going up the mine, so that for a continuous run of 10 hours the
figures would be slightly higher. Connected to the feed pipe of the drill is a small
Worthington pump, size 3 x 2 x 3 in.; this furnishes the necessary waler to keep the
bit from becoming heated and aiso to carry out all the rock  pulverised or ground by
the action of the diamonds. AT )

This drill has done excellent work ; this summer, by its judicious use, two large
veins, as mentioned, have been exactly located. It works smoothly, whilst the time

requlilred for running back the feed and placing in a new feed or water pipe is very
small.

The diamonds, if good, may last any amount of time, as they can be taken from
the hit, when this is worn ; bat it is semetimies difficult to get such good diamonds.
Both the diamond drill and the percussion drills are run by compressed air, brought
from the compressor at the surface, through a 5 in. pipe, down the incline where it
sub-divides into two 2 in. pipes, one of which has to supply five percussion drills with
air-chest aperture less than 1 in., while the other has for itsshare four percussion drills
and the diamond drill, whose air aperture is 3{ in.

Dualine is most extensively employed ; black powder is very seldom used. Ma-
chine drill holes are fired by the battery, hand drill holes by the fuse.

Signalling, such as stopping the cars and starting them up, is done by means of a
1 in. pipe running up each incline and terminating with a syren in the engine.

At about every 50 or 100 ft., according to want, there is along the pipe a mouth-
piece always kept blocked or closed except when being used at that point, and by
blowing in this a sharp and very loud note is heard in the engine room.

Large timbers are used quite extensively where the walls are not firm, the main
object being to keep the hanging from starting, as the miners are made to be very
careful in trimming down all stuff loosened by blasting. .

_Poor rock may also be heaped up and kept in place by means of stulls and solid

ng.

Pillars of ore are spaced quite equally so as to allow a uniform distribution of
stress, while the two shafts are separated from each other by a continuous wall of ore,
broken through here and there so as to allow better circulation of air.

We now come to examine the work done by trammers and miners.

Trammers work both day and night shift, and are in all twenty-four in number—
that is, six in each shaft per shift.

Six men can shovel 16 cars of fine ore of 2}4 tons each, but if the ore is in large
pieces or ‘‘ roughs,” then 20 cars can easily be put up ; this corresponds to 624 to 84
tons per man per shift of 10 hours.

esides loading the cars, the trammers have to wheel the ore to the platforms,
where it is shovelled into the cars, to bring down the broken ore from stopes, etc.

They are paid $1.25 and $1.20 per day.

One ““set up ” of five or six holes of 6 ft. each, or oftener two *“ set up ” of three
holes each, is the average work done by an air drill per shift.

An 8 ft. hole may be drilled by a machine in one hour in copper, using water ; if
water holes are impossible the time required is greater; but it must be noted that,
besides loading and blasting their own holes, the miners are required to carefully
examine the roof and take down whatever has been loosened by blasting.

In hand drilling § to 10 ft. of drilling is considered a fair day’s work for two men.

Nearly all the miners are on contract, that is, they are paid by the fathom in
drifting and smaller stopes, and by the car in larger stopes.

In drifting, 5 to 6 fathoms per month, working both shifts, is the average work of
a machine ; this brings to the miner from $45 to $55 a fathom.

In backstoping, under the same conditions, 16 to 24 fathoms are generally broken
down, paying from $10 to $18 a fathom. Eight to ten cars, bringing 60 to 70 cents a
car, represents the work done by one machine in a day. Drifting by hand drilling,
though little used, is paid $45 to $70 a fathom, while 8 to 12 ft. are generally broken
in a month by two men working only day shift. The size of the drift is generally 6 ft.
high and 5 to 6 ft. wide ; the drifts drilled by machines are, in ordinary ground, a little
larger, 6 to 7 ft. high and 8 ft. wide.

Miners on contract work only 9 hours a day.

Company account men are paid by the day, the miners getting $1.50 and helpers
$;.25. About 100 men are employed in the mine itself, and nearly as many outside
of it

The following were the expenses of running one machine, day and night shift, for
a month, on a contract where the profits were shared by both miners :—

Ground drifted—35 fathoms, at $50 a fathom... ........ $250 oo
2 helpers, at $1.35, for 25 days.............. $67 50
4 boxes dynamite................... $50 oo
30lbs.candle........... .... ..., 375
30 lbs.steel.......oins [ 4 50
350 sharps.............coune e 10 50
4 reels wire......... J R ... 200
250 Victor electric fuse................ 15 o0
85 75
—_— 152 2§
$97 75

Net profit per miner per month, $48.87.

Two air compressors, one a straight line Ingersoll, 20 x 30 in. cylinder, the other
a Rand compound, 14 x 22 in. cylinder, with condenser, and each of 1oto 12 drill
capacity, furnish the compressed air for drilling, generally at 80 Ibs. jressure.

The ore is now taken from the landing at the head of the incline by horse and
hauled to the dressing shed, a distance of about 2,000 ft. The ore is there freed from
poor rock and picked in different sizes.

After being dressed, the ore is carried in cars containing 9,000 Ibs., by means of a
gravity train, to the B. and M. siding, and is there loaded in cars for shipment.

The method of dressing the ore certainly deserves a short description.

The ore is dumped into the chute, which is 12 ft. long by 4 ft. wide, and has two
screens inclined respectively 35° and 45° from the horizontal, the first screen being
made of 2 x 3 in. rails 2 in. apart, the second a ¥ in. wire screen.

The ore is thus made into three sizes : all over 2 in., or roughs ; all over ¥ in.;
all under 3 in., or fine. The roughs are freed from any poor stuff and broken to such
a size as will suit the crusher, ahout 10 in.; the crusher breaks them to 3 in. stuff and
fines, which are let through a ¥ in. screen, while all the other stuff, about egg-sized,
is allowed to run directly into the car helow,

The pickings, or the 3 in. stuff in the chute, are wheeled to the picking tables,
where six boys are employed to separate out the copper ore by throwing it down a
funnel-shaped box into the car below ; while the waste rock, which is not as great in
quantity as the copper ore, is put in a square box beside each boy and thence carried
to the poor rock car, which is dumped over the waste pile. Fines, or stuff under 3
in., are made into a pile to await concentration by jiggers.

The breaker is essentially a Blake, or jaw-crusher, with Gilbert frame.

. The jaws are 20 x 30 in., the receiving capacity 20x2% in. The number of cars
hoisted is generally between 34 to 40 per 10 hours, or a maximum of 1,656 cubic ft.;
and as the crusher can break, when worked at its maximum capacity, 2,700 ft. of rock
per 10 hours, this leaves quite a margin to compensate time lost, etc.—all the more as
the copper does not all have to go through the crusher.

. _The driving engine is 28 h 1. with cylinder 12 x 8 in., the engine pulley being 30
in. diameter and the crusher | ulley 20 in. diameter.- :

The 3{ in. stuff or picking< irom the chute is wheeled into a box in front of the
picking table ; this box is 3 fi. deep by 3 ft. wide by 12 ft. long; at 1% ft. from the
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bottom is a perfosated ¥ in. cast iron- plate-upon which-the oré‘is.dumped and floated
over by a constant stream of water.

This keeps the ore wet and carries through the perforations all the dust and small
stuff that might be present. One man stands at each end of this box and shovels the
ore to the pickers on the table, which is slightly inclined and covered with ¥ in. steel

late. The pickers throw all the copper down a funnel-shaped hox, which the table
itself covers, just leaving a sufficient opening (about 4 in.) to allow the ore to pass
through, while the poor rock, as already mentioned, goes to the dump.

The shed itself is built on the hillside and consists of two storeys succeeding each
other along the slope of the hill, one of which is 12 ft. higher than the other.

The lower storey contains the engine, the boiler, the ore-car, and the crusher,
which is built on a frame and whose feed-opening is on a level with the floor of the
higher storey.

In the upper storey is the ore-chute, the pickers’ table.

The shed is heated in winter by the exhaust steam of the engine, brought over
the picking tables in five 4 in. pipes, 18 ft. long, connected with a 10 in. pipe of the
same length placed under the pickers’ bench.

The machine and blacksmith shops are situated alongside the track near the tun-
nel ; the machinist, apart from his ordinary work, has also to set up bits for the dia-
mond drill.

Wood is the fuel used, and costs $2.50 a cord delivered at the mine.

A few words might be said about the geology of the country. The strata in
which the Eustis ore body occurs belongs to the Quebec group or division of the
Huronian age, and consist of white talcose schists in which occur here and there crys-
tals of iron pyrites sometimes more than 1 in. across, either in the form of cubes, or
dodecahedrons. .

The strata dip at an angle of 35°, the vein itself following the run of the strata.
A little to the north of where the ore-body occurs, the white schists form a cup-shaped
depression into which is laid down a later formation, the black cambrian slates, which
also contain crystals of iron pyrites. They are inclined at about 75° or 80° to the
horizontal, the difference of inclination between the Cambrian and pre-Cambrian
being very maiked.

This band of Cambrian slates is not more than 500 ft. in width, and is again suc-
ceeded by the pre-Cambrian rocks. Intruding through these, about a mile to the south
of Eustis, is an intrusive mass ot diorite, half a mile wide, and extending to Sher-
brooke ; it is remarkable for the reason that it runs parallel to the dykes which cross
the ore-body.

To the south, and overlying the pre-Cambrian schists, is a Silurian limestone,
which is fossiliferous. y

Several dykes of diorite cross both the Eustisand Albert mines ; these dykes,which
are very nearly vertical, do not affect the composition of the ore in any way, except
that it is slightly hardened. '

Several faults have disturbed the continuity of the vein, one of which was an up-
throw of 25 ft.

The origin of these Gepositsis not known yet to a certainty, though geologists
now seem to rally to the idea of segregation from below ; but apart from the researches
of Santeyer there is very little known about it. There certainly is enough copper
pyrites and iron pyrites in the surrounding country rock to form veins of such dimen-
sions as the Eustis deposits.

One thing worthy of consideration is that all the deposits around Eustis, including
the Capel and Albert deposits, seem to congregate along a certain line which extends
as far as North Hatley, a dist#nce of three miles.

In conclusion, it may be said that the industry of mining ought to be much en-
couraged, as it is one that brings great wealth to a country, and special aid to the
people surrounding Eustis und Capelton, for a great many of the miners have got their
small farms which they manage to keep in good order whilst working themselves in
the employ of the Eustis Mining Co. and other companies.

The Lighting of Collieries by Electricity.

While there are some who openly question the expediency of applying electricity
in lieu of steam or compressed air for other purposes, none appear disposed to cast

doubt upon the value of electricity for lighting coal mines, both above ground and -

below. For this important requirement the electric light is being adopted with
rapidity, and with little or no misgiving as to the result.

A'recent writer on this subject has pointed out that when inventors first began to
realize the commercial importance of incandescent lighting one of the most difficult
problems was to produce a lamp of sufficiently high voltage to bring down the cost of
conductors to a reasonable figure. Edison’s discovery of the high resistance filament
solved the problem, and made it possible to use a voltage of about 110 for distributing
purposes. Even this was found inadequate for large areas, and he afterwards devised
the three-wire system, in which two dynamos are connected in such a manner that,
while the total voltage of the system is 22c, the Jamps, being connected to a third or
neutral wire, receive only 110. By this means the voltage is doubled, and the cost of
copper accordingly reduced to one-fourth, or practically, taking the central wire into
consideration, 10 not more than three-eighths. This system is in use in nearly all
large cities, both in America and in Europe. Later, attention was directed to the al-
ternating system, which has been rapidly adopted in cases where the lighting is
scattered, or where long distances have to be covered. A brief consideration of the
properties of altgrnating currents will show why it is better adapted for this work. 1If
the electro magnetic impulses that form an electric current be propagated continually
in one direction, the current is said to be continuous, but when they alternate in direc-
tion at a more or less rapid rate, then the current is said to be alternating. The
alternating current enables us to take advantage of an effect called induction, which is
only exerted when the current is suddenly broken or changed in direction. Thus, if
we wind two separate coils of wire on an iron bar, and pass a direct current through
one coil, no eflect is produced in the other coil except at the moment of turning on the
current ; but if an alternating current is used instead, a current is at once produced
and maintained in the second coil. By a very simple law, the pressures or voltage of
the two coils are in proportion to the number of turns in each. Thus, if the priwary
coil is supplied with current of 1,000 volts, and the secondary coil bas one-tenth as
many turns, the pressure in the secondary will be 100 volts. Such a device is called
a transformer, and its use enables us to employ practically any voltage necessary for
economy in transmission, and reduce it to a low pressure at any desired point for use
in lamps or motors. The alternating-current machine may be built to give directly a
pressure up 10 2,000 or 3,000 volts, and in certain types as high as 5,000 volts. If
this is insufficient for the purpose, the voltage may be still further increased by the
use of transformers. By the proper proportion of the primary and secondary coils, the
voltage may be raised to any pressure which can be safely transmitted over aerial lines.

Another recent writer has shown that by new . improvements. incandescent .lamps-
of high quality can be obtained at cheap prices to work at an electric pressure of 200
to 250 volts.  There are already instances where electric motors are worked success-
fully in collieries at pressures of 500 volts. It is almost absolutely necessary to work
motors at this high pressure to save copper in the cables or mains, while 250 volts is-
the highest pressure at which known lamps can be used. These facts point to the
necessity of using two generating plants—ore to give 250 volts for the lamps, and the-
other to give 500 voits for the motois ; or a three-wire system may be adopted, with
two dynamos in series, as usually worked in municipal generating stations, with rather:
doubtful results. In any case, two circuits must be provided, one working at about.
double the pressure of the other. In laying out a plant for a colliery, these pressures.
must be very carefully considered, for, once placed, the pressure in a continuous-cur-
rent plant is unalterable, except by the expensive process of discarding the generators,
lamps, and motors, and replacing them with new ones. A pressure varying from 200
to 250 volts seems to be the best for the lamps, and the copper conductors to feed the
lamps at these pressures will be only half the weight of those required for lamps at a.
pressure of 100 to 120 volts.

In the installation of colliery lighting plant there are two alternatives open ; first,
to lay down a separate engine and dynamo at the pit bottom, but this is generally im-
practicable ; second, to fix a separate dynamo to give 220 volts and couple the lamps-
two in series underground. This will effect a very large saving in the cables. Inan
ordinary case the size of cables would be as follows :— .

6volts loss }#....cvviinininnnns e Cost {119
8 ¢ 3R ..., e, “' T 96
20 ¢ ¢ %3 ......................... “ 45

Usually it would also be practicable to allow_the 20-volt loss, as during the night
dynamo volts could be lowered by a resistance in the shunt. For fairly large under-
ground installations it would pay to adopt this 220-volt arrangement, in spite of the-
act that two dynamos would be running all through the night at extremely light loads.
-—one for the surface and one for the underground. Itis an opén question whether
vulcanized rubber enclosed in wood casing is the most suitable form of conductor for
shaft work. There are other types of insulation and protection, such as lead covered
and armored, but they are heavy, and sometimes considerable difficulty arises through
not properly securing them to the sides of the shaft. This type generally costs more-
than vulcanized rubber. Where cables of a fairly good size have to Le carried along
the roadways of a mine, the armoured type is generally preferred.

There is usually a difficulty in regulating pressure at the lamp terminals below
ground, unless the shaft cables are of large section compared with the load.

The size of the conductor as far as the pit bottom, which is the distributing
centre, should be regulated simply with respect to the law of economy, always assum-
ing that the cross section is not less than that of 19 strands of 16 S.W.G., which is-
perhaps the smallest cable worth running in deep shafts. The line drop is a secondary
matter, and should be regulated as well as circumstances permit by one of the usual
methods. A fair approximation can be made by the use of 105-volt lamps on the sur-
face and 100-volt lamps below ground, if the dynamo be suitably over-compounded,
and the loads on the two circuits are approximately of the same magnitude. The-
feeder drop is by hypothesis 10 volts, and if this be compensated for by the shape of -
the characteristic curve, the mean variation of pressure under the worst conditions can-
not exceed § per cent. at any part of the two circuits. It is not likely that the dynamo-
would at any time run with less than about 20 per cent. of the full load, at which the
terminal pressure would be, say 102 volts, and the characteristic curve could easily be:
flattened at from 7§ per cent. to the full load, so that the maximum terminal pressure
would be 107.5 volts, instead of 110 voits. The mean variation of pressure would then
be about 3 per cent. With less than 20 per cent. load the pressure would diminish.
above ground, but below ground it would remain at approximately the proper value.

One of the earliest attempts at colliery lighting was at the Earnock colliery in Glas-
gow, about 1§ years ago. At one of the Durham gollieries, a pit was electrically
lighted in or about the year 1882, and continued so for some years. The dynamo ‘was.
of the old B Gramme type with a wooden hub, series-wound field magnets, and
coupled in parallel, supplying current for about 50 Swan lamps of the type then called
20 c.p. The wiring was hardly done in modern style. It is true that the wires were
run in casing—the casing had only one groove, which was big enough for all wires.
Fuses were entirely absent, the lampholders were of the original Swan spiral spring
type, and switches were considered altogether unnecessary ; the engine stop valve had
also to do duty for the main switch. A Paterson and Cooper permanent magnet volt-
meter with a loose keeper was also fixed.

Most collieries have a fan engine with a large surplus of power, and it is often
suggested that this could be used for dynamo driving, but there are very few cases in
which it is advisable to do so. The average speed of a fan engine may be taken at
50, and of a dynamo at 1,000 revolutions, or a 20 to 1 ratio. This involves a counter-
shait and fast-and-loose pulley, or a friction clutch. This gearing, with the additional
belting required, often costs almost as much as a small engine, and is not so satisfac.
tory. Five to 10 per cent. variation in the speed of a fan is not uncommon, but this
variation is far too great for electric lighting work, ~Again there is the uncomfortable
feeling of depending on one engine for light and ventilation. A recent writer has
shown that the best arrangement is to drive the dynamo with a separate engine.
Usually, there is space in the fan-engine house to receive an engine and dynamo, and
a more suitable place could hardly be found. The man is constantly in attendance,
and is, as a rule, not overworked, and can therefore do all that is necessary for the
electric-light plant. The steam consumption of a colliery electric-light engine need
not, as a rule, be considered, and an ordinary belt-driven engine seems to answer the

urpose. . Small vergical engines running at from 200 to 250 revolutions have been
ound a satisfactory type.

Lamps of high voltages, 200 to 250, can now be procured commercially ; they
have been used for some time successfully on the Continent, where the candle-power
is not less than 16 in the case of the 200-volt lamps and 25 in the case of the 250-volt
lamps. There is no reason why alternating currents should not be used, at all events
for the lighting of coal mines. “There is also the alternative of using a pressure of 300-
or 400 volts, and running the lamps in series, a system adopted with success in many
cases overground.

At the Rockingham colliery of Newton, Chambers & Co., in the Yorkshire coal-
field, a plant for lighting, with Swan’s incandescent lamps, the shops, engine-house,
pit bank, and Silkstone pit bottom, has recently been put down. A 15-horse-power
single 11-inch horizontal, with 20-inch stroke, and patent cut-off, going at 129 strokes,
will drive the 12 unit compound-wound Northampton dynamo; 105 volts are yielded
and 2,goo-candle power obtained ; 64 16-candle power lamps, 16 32-candle power,
two 60-candle power, and seven 200-candle power lamps are now in use. Special
cut-outs are included in the circuit, in case a number of lamps are switched out at
any time.

The conditions of underground lighting have been briefly summarized thus: The
whole of the lighting is required during the day, but at night only a few lamps at
each pit bottom or mouthing are used. During repairs, certain sections of the under-
ground lighting may also be wanted during the night. These conditions imply that
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the best arrangement is to have a cable connected with the surface installation suf-
ficiently large to supply the whule of the lighting with only a small loss, say four volts,
and to wse lamps of the same voltage as on the surface.  To take a case which may
be considered an average one, for a shalt 600 yards deep, 25 amperes will be required
at the bottom with three volts loss; the cable will be 3 size, and, allowing 1,300
yards of 2,000 megohs valeanized rubber, will cost £, 342,

Volts lost, Cable, A
4 it
10 it J T 4 1]

If four volts the figures will be 1] and £310.  In addition to these figures, there
will, of course, be the cost of specially strong casing, and the fixing thereof, as well
as the lamps and wiring underground.  Taking the cost of the latter at 30s, per lamp,
it will be seen that the total capital outlay required for 50 lamps will be £425. Itis
possible ta provile for & larger luss, say 10 volts, in the shafi cable, and use, say, 110
volt lamps on the surfaceand 100 volt lamps underground ; the cable would then Le 3§
and cost £119. Assuming that the cables are provided for a 10-volt lossat full load, and.
that the lamps requred altmght are only 20 per cent. of the full load, it follows, of
cottrse, that when these lamps are burning the volts at the pit bottom will be 108, but
as this pressire would very suon destroy the lamps, it is necessary to cither switch in a
resistance or to wire them in duplicate—one set for 110 volts and the other for 100
volts. Theie is the further inconvenience that the other bights cannot be used at all
unless almost the whole lot are switched on,

Speaking generally, electric lamps should be enclosed in very strong fittings,
absolutely dust-proot, and with a thick outer glass, which in some instances must be
protected by a stout wire guard. In some districts the screening and cleaning arrange.
ments are lgxc wmost important part of a cothiery from an electrical point of view. A
{iberal amount of light shuuld always be provided, so that when the glasses become
.a little dusty there may still be sufficient light to deteet the impurities in the coal. No
gcnvml rule as to the amount of light 1o be provided can be laid down, as the screen.
ing arrangements vary so largely, and abo the quality of coal that has 10 be dealt with.
In South Wales, for'instance, very little coal screening or picking. is required, while
in Leicestershire hause-conl collieries the small waggans from the mine are deawn into
a special shed for the purpose, and the best pieces are carefully selected and packed hy
hiand in the railway waggons adjoining.  Between these two extremes there is almost
every possible variation, so that each individual case has to be dealt with on its own
merits. In addition to the surface-lighting arrangements of collieties, electsicity has
also been eatensively used underground for lighting the nain roads, engine-houses,
-etc., close to the bottom of the shaft.  Where the shafts are comparatively shallow,
and the number of lamps is small, the underground lighting can be easily efiected bya
cable from the surface installation led down the shaft, but where the shaft is deep the
<ost of cables becomes serious.

Some have suggested that an alternating current might be used for lighting the
Pit, and a way of applying an alternating current to that purpose has been described
by E. W. Cowan. The alternating current may be obtained from an ordinary contin.
uous current dynamo, such as would be used for the surface lighting, by simply tixing
two narrow collecting rings on the commutator and making electrical conncction be-
tween them and opposite bats of the commutator,  One pair of brushes would then
supply continuous current for the surface lighting, and a second pair supply alternating
current to the pit shaft. At the top of the shaft a transformer would be fixed, trans.
forming the 70 volts of the alternating current up to, say. 1,000 volts. The supply
might Le carried to the pit bottom by means of a 2% lead-covered concentric table,
cleated to the woodwork in the shaft. At the bottom the cusrent would be translormed
down again to the pressure requited for the lamps.  The cost of this arrangement has
been caleulated at £147.  There waould, of coutse, be some loss of efficiency, due to
the iron loss in the transformers.  In the case taken it would amount to 198 watts,
say, three 60-watt lamps, but this is not a serious matter where coal is so cheap.
There are two objections which might be raised—one is the fluctuation in the light due
to the low frequency necessarily resulting from using a twa-pole machisnc as gencrator,
but a frequency of 20 or 25 would cause no inconvenience in a mine.  The other ob.
Jection is the danger 10 workmen on account of the high pressure, but by uing a con-
centric cable and carthing the “ outer,” there need be no fear on that account. Asa
further precaution, the end of the primary compasing the layers wound round neat to
the sccondary coils should be connected to the carthed outer. The **inner ™ would
then be practically scaled from end 10 cud.

S -

COMPANIES.

Dominion Coal Co., Ltd.—-At the annual meeting of the sharcholders of this
company held in Boston this month the fullowing sepon, reviewing operations tor the
year ended 2gth February last, was submitted :—

“ As will appear from the treasurer’s statement appended hereto, the vutput for
1893 was less by 135,633 tens than for the previous year,  This was due partly to the
dullness of trade in Canada and to the unusually large stocks of cmi cartied aver by
consumers, and partly 10 the very bav price for coal prevailing in the United States.

The construction of the railway begun in May. 189~ was not completed for ship-
ment fron: Louvislwrg until October, 1895 As the interest on its gost was charged
-duting pro.ress to working expenses, an amount of $31.385.51, being interest at the
ratc of five per cent. on this cost 10 the completion of the toad, has been transicrred
from the railway suspease account, leaving to the crodit of this account a balarce of
$125,000 to micet furase railway extensions and renewals,

The falling off in «ales made necessary the cancellation, at a consideralide Iins to
the company, of several stesmer charters made in 1894, in anticipation of an avirage
scason’s business.  Althaugh the husiness ta the United States was done at httle or no
profit, it was thought best to sell a centun quantiy, mainly to the railroads, for the
purpase of establishing a market which might be of value under better conditions,

The railway 16 Louishurg is now finished, and the company is realizing the ad-
vantage of it in largely increased husiness and reduced rates of freight.

The autlook for 1896 is quite gond, the contracts already made ensuring an output
in cacess of that for any previous yeas.  The largest ratio of increase will be in huar-
ness 1o the United States under conditions mare faverabile than herctofure. The
-quantity which this company can hope to sell, conspared with the total of six miilion
tons of Lituminous coal consumed in New England, is very small indecd 3 b the
addition of anly a few humired thousand 10ns means very much to the Doaunion Coal
Company.

As all the mines are now cquipped with modern machinery and the rajlways and
piers complcted, no consteuction work is Leing done nor is contemplated.  Some
additions 10 motive power and rolling stock may be necessary if the business increases,
which it is hoped will be the case.
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‘tives and 350 cars.

Various purchases of property and the usual excess over estimates in closing up
large construction operations have left the company in debt for construction work some
three hundred thousand dollars.  Furthermore, no provision had heretofore been made
far su Plics. stores, and necessary working capita), .

We find that bills payable to the amount of $523,000 represents what is needed
to clear off liabilities for construction work, and leave some money for supplics, etc.;
and deeming it unwisc to carry this as a floating debt, the directors have decided 1o
issue $500,000 of the preferred stock left in the treasury for such purpose, and have
sold and received payment for the whole of this at ninety-one dollars net per share,
The right has been reserved, of which notice is hereby given, 1o holders of preferred
and common stock of record June 1, 1896, to take one share of the said stock at the
above-named price, for every thirty-three shares of commion ur preferred stock held by
llg.;g respectively, on giving notice in writing to the treasurer on or before June ¢35,
] ,

. It mayinterest shaceholders to know that the company owns and operates between

its mines and shipping places 54 miles of standard gauge lines and 22 miles of sidings,

with 13 [ocomotives end 1,179 cars of 10,854 tons coal capacity. It also awns and

uses-as supplementary 1o these, narrow gauge lines 18 miles in length, with 6 locomo.
Its passenger and genceral freight business is satisfactory.

Shipments for the t{ncc months ending May 31 show au increase of 69,489 tons
over the corresponding period last year.”

The following is excerpted from the statement of the treasurer:—

Proceeds 884,904 tons, less mininy, transportation, royalty, ete...... $187,255 6;

Profits on steamships, railways, barges, ete ... toiiveiiiiiiiaen 171,392 41
Transfer from Railway Suspense account to meet accrued interest on
cost construction of railway, previously charged to current expenses. 51,385 51
. $410,033 59

Less
General CXPenss. cuvvueraessssscosscsevasssees P 66,811 52
Interest on bonds. tvvecvieasaaasas$180,000 0O

Less accrued interest on bonds sold....... 11,437 45

168,562 55 235,374 07

$174,659 52

Less accounts and interest due on above business c.ooeveeveesnses o 23,845 34
$149,514 18

Surplus from 1894 cecoeranriancinaanns 27,613 94

$177,428 12

Sinkingfund....coiiiiiiiiiiiiiiii i ie.. § 32,635 S8

Dividend on preferred stock paid .... .......... 100,000 00

i “ “ tobepaidi........... 20,000 0O 152,635 S8

i ,792 2

Add $ 24792 4

Cash received on account railway subsidy...o.ve cieiiiienane. 105,808 oo

$t :(;;_:

Carried 10 3 =
Railway Suspense account..c.veeeevenincenea... $112,385 51
SUIPIUS e vseeiiieeiiiettane seonnrnnrniacesenes 18,214 73

———— $130,600 24

BaLANCES FEnrRUARY 29, 1896.
Assets. .
PIOPEIlY o et tiiriiienes creietrrccsssncsossrssccssscranaeasss$19,930,400
Cash assets: 9939 3
Cash in banksand offices... ..ovvveecninnnnnie. $ 34,847 20
Accounts and bhills receivable. ... ceessenene. 00,675 68
Balances due from agents, and- coal at distributing

JOINIS. e vaveeoseacscnssssesarcenssscassesee 90,717 88

New supplies in warchouse and stores . vooe eeenne.. 123,256 36
Cash in New England Trust Co. to meet outstanding

coupons....... 90,690 00

o “ o for sinking fund... 44,814 97

b ‘“ “ fur special deposit . 1,163 50
Cash in American Loan & Trust Co. for uncalled-for

dividends coveeveene conenn cegereenaaeeanas 1,248 00 437413 59

. $20,367.819 96
Lialilities.
Capital‘ stock, commton. . . . .. .. «e.$15,000,000 00O

preferred. ooniiiiiaiiiieies ciais 1,500,000 0O
First montgage bonds.caiiet cceees vereveenseness 3,000,000 00
Bills payable. o ciiiieiirieiiieiirenoncnananas 523,744 So
Unpaid coupons. covueeiiiaiiiiianenee covnosanes 90,690 00
Dividendsunpaid. .. oo iiiiiiiiiiennine o ven 1,248 00
Sinking fund, 1895........ et teeees tieieesaaees 32,635 88
Dividend, twomonths . ... .0 qeirier cianaans 20,000 00
ROyalty toitiiiitieneees carenenrcacconnnanan 31,441 21
Interest and accounts payable .oovaieie vene oo 24,545 34
Sulnidy «wspense for railroad .ooiiviiiiiiiiiaann. 125,000 00
Balance to genesal surplus . ovviieniiiieeneaacanss 18,214 73

—————%20,367,819 96

Van Anda Copper and Gold Company.—Registered 6th May, 1806, tocarry
on nining in British Columina. Head office : Seatle, Wash, Authorized capual,
$5,000,000.

Bunker Hill and Blackwood Mining Company has been incorporated with
an authonzed capital of $500,000 Head office: Vancouver, B.C. Directors : Ernest
E. Evans, C. I'. Dunbar, Osborne Plunkett, and M. M. Campbell.  Formed to ac
quire and work the Mincral Claims Bunker Hill No. 2 and Blackwood, situatc on the
North Fork of Lenon creck, in the Slocan mining district, and province of Briush
Columbia, or any part of the same, and to pay for the same cither in cash or fully
paid up stock of the company, or in bonds, shares, stock and securitics of this or aay
company or corporation.

. Freeburn Gold Mining Co., Ltd., Las been incorporated to acquire minia
claims within the Trail Creel Miaung Division, B.C., and Lknown as the ** Frecburs,”
and to pay for the same-either with money or fully paid up shares in the company.
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Authorized capital, $s00 o.

Directors : John Itving, William Wilson and L.
(Goodacre.

Nead office : Victoria, B.C.

Georgia Gold Mining Co., Ltd., has been incorporated to purchase the
Georgia mneral claim in the district of West Kootenay, B.C,, and to carry on mining
in British Tolumbia. Authorized capital, $1,00r ,000. Directors: Hedley H. R,
Chapman, J. L. Warner and Joshua Davis.  Head office: Victoria, B.C.

Victor Gold Saving Machinery Co. has been formed in British Columbia to
sell the Victor gold saving machine, Authorized capital, $50,000. Directors: Chas,
S. Douglas, George L. Allan, and Alexander Bethune, of Vancouver. Head office:
Vancouver, B.C,

Jumbo Gold Mining Co., Ltd. Registered 7th May, 1896. Head office:
Spokane, Wash, ~Authorized capital, $500,000. Formed to operate the Jumbo claim
in the Trail Creck division, British Columbia.

Rambler and Cariboo Consolidated Gold and Silver Mining Co., Ltd,
Registered 2oth May, 1896. Head office: Spukane. Authorized capital, $1,000,000.
Ta carry on mining in British Columbia,

Lily May Mining and Smelting Co., Ltd.
Authorized capital, $500,000. Head office: Spokane.
in British Columbia.

Registered 13th May, 1896,
Formed to carry on mining

Consol Gold Mining Co. Registered 27th May, 1896, Head office : Spokane.
Authorized capital, $1,000,000. To carry on mining in British Columbia.

Camp.Bird Gold Mining Co. Registered 27th May, 1896, Head office,
Spokane.  Authorized capital, $1,000,000, to carry on mining in British Columbia,

Bean Pot Gold Mining Co., Ltd. Registered 23rd May, 1896. Head office:
Spokane. Authorized capital, $500,000. To carry on mining in British Columbia.

Buffalo Gold Mining Co. Registered 22nd May, 1896, Head office: Spokane.
Authorized capital, $500,000. To carry on mining in British Columbia.

British Columbia Mining and Development Syndicate has beenincorparated
1o carry on mining in the Trail Creck division of British Columbia and elsewhere in
that province.  Head office: Rossland, B.C. Authorized capital, $2,000,000. Direc-
tors: L. W. Curtis, James K. Clarke, P. J. Shields, L. Beaupre, all of Rosslandy
B.C., and E. J. McClintock, E. B. Wiggins, of Saginaw, Mich., and Chas. E. Shel-
don, of Red Wing, State of Minnesota.

Registered 28th May, 1896. Authorized
Head office : Spokane. To carry on miningin British Columbia.

. Gold Stream Mining Co. P gistered 30th May, 1896. Head office : Cudahy,
State of Wisconsin, U.S.A.  Authc zed capital, $1,000,000. To carry on mining in
Britich Columbia.

Beaver Gold Mining Co., Ltd.
capital, $750,000.

Crown Point Gold Mining Co. Registered 3oth May, 1896,  Head office :
Spokane.  Authorized capital, $1,000,000. To carry on mining in British Columbia.

British Columbia School of Mines, Ltd., is heing incorparated with an
autharized capita) of $30,000, in shares of $109, to give theoretical and practical
training to men interested in or desiring to follow the profession or calling of the
wining engincer, the assayer, metallurgist and the chemist, and to provide for pros-
pectors, mine foremen and others interested in the discovery and winning of minerals,
such instruction as shall make their occupations more intéresting and profitable and
less liable to failure.  To purchase or otherwise acquire the business of asaying and
sampling ores and giving instruction to pupils, now carried on by G. F. Monctan and
A. 1. Colquhoun, in the Whetham block on Cordova street, in the city of Vancouver,
and to pay for the same at such price as may be agreed upon. The trustees are:
R. B. Eilis, A W. Sullivan, Olto Marstrand, Charles Nelson, Thos. H. Tracey,
G. F. Moncton, and A. J. Culquhoun. )

Hansard Gold and Copper Mining Company. Head office: Nelson, B.C.
.\mh:)nz:d capital, $1,000,050. Dircctors: Robert Shell, F. W. Swanneli and
Martin O'Reilly, al of Nelson, B.C.  To carry on mining in British Columbia.

. Mayflower Gold Mining Co., Ltd. Repistered 3rd June, 1896. Authorized
capital, $1,000,000. Head office: Spokane. To carry on mining in British Columbia.

Wolverine Gold Mining Co. his been incorporated 10 acquire mining claims
1nd carry on wiining in Hritish Columina.  Authorized capital, $500,000. Head

afiice s Trail, B.C. "Directors: E. S. Topping, L. C. Crawford, loszph C. Rishap,
and Ralph White. opping, rawford, {oep ishnp,

The Moaarch Gold Mining Co., Ltd. Registered 30th May, 1896. Author-
zed capital, $750,000. Head office: Northport, Stevens County, Wash. To carry
n mining in British Columbia.

_Republic Gold Mining Co., Ltd. Repistered 30th May, 1896. Authorized

capital, $750,000. Head office: Spokane, Wash. To carry on mining in British
Columbia.

Blue Bird Mining Co., Ltd.

Registered 3
pokane, stered 1st fune, 1896

Authnrized capital, $600,000.

Mineral Hill Gold Miniag Co. of Alberni, Ltd., has been incorporated to

Head office:
0 carry on mining in British Columbia.

Pearce, and A. E. Walton.
‘E.C.

acquire and work the Standard, Daisy, Queen of Diamonds, Lucky Boy, and Northern
Light mineral claims, situate in the district of Alberni, Vancouver Island. Authorized
capital, $750,000. "Directors:. A. A. Davidson, Victaria; W. A, Dier, Victoria ;
Lav_ﬂreﬁci Goodacre, Victoria, and W. K. Leighton, Nanaimo. 1lead office: Vie-
toria, B.C,

Hattie Brown Gold Mining Co,, Ltd. Registered 28th May, 1896, 1llead
-«():ﬁilce. l$pokam:. Authorized capital, $1,000,000. To carry on mining in British
olumbia.

Palo Alto Gold Mining Co., Ltd., has been incorporated to acquire and work
the Palo Alto mineral claims in the \West Kootenay district, British Columbia.
Authorized capital, $1,000,000. Directors: D, W, Higgins, Victoria 3 W, H, Ellis,
Victoria; T. H. Prosser, Victorias W. G. Estep, Spokane, and P. A, O'Farrell,
Spokane, Head office: Victoria, B.C.

Pittsburg and Cariboo Gold Dredging Co. Registered 1oth April, 1896,
Subseribed capital, $500. Head office: Pittsburg. Formed for the purpose of
dredging %old, silver and other minerals in the Fraser river and its teibutaries in
British Columbia.

Allison Ranch Hydraulic Mining Co,, Ltd., has been incorporated to acquite
placer mining claims, leases, water rights and property, held by C. R. Townley,
trustee, situate at the junction of the Tullameen and Similkameen rivers in the Yale
district, British Columbia, and to <arry on mining in that province. Authorized
capital, $250,000, in shares of $5 each. Directors: Capt. H. R. Jonesand T. O.
Townley, of Vancover, and F. J. Coulthard, of New Westiinster, B.C. Head
office : New Westminster, B.C.' 4

St. Mary. Mining Co., Ltd.
Spokane.
Columbia.

Registered 11th May, 1896. Head office:
Authorized capital, $300,000. Formed to carry on mining in British

Knight Templar Gold Mining Co., Ltd. Registered 2nd May, 1896. Head
(éfﬁlcc :b§pokane. Authorized capital, $500,000. To carry on mining in Rritish
olumbia.

Commander Mining and Smeltivg Co., Ltd. Regisiered 16th May, 1896,
Authorized capital, $500,c00. Head oftice : Spokane. Formed to carry on mining
in British Columbia.

Morrison Gold Mining Co.—Registered 30th May, 3896. Authorized capital,
$x.looo,ooo. Head office: Spokane, Wash, Formed to carry on mining in British
Columbia.

Wonderful Group Mining Co.—Registered 5th June, 1896. Authorized cap-
ital, $1,000,000. Head office: Spokane. To carry on mining in British Columbia.

The San Joaquin Gold Mining Co. has been incorporated to acquire the
San Joaquin mineral claim, West Kootenay, B.C. Authorized capital, $1,000,000.
Directors: Hon. E, Dewdney, D. \W. Higgins, and A. J. McLellan. Head office :
Victoria.

Monte Cristo Gold Mining Co., Ltd.—Registered 30th June, 1896. Autho-
rized capital, $1,000,000, Head office: Spokane. To carry on mining in British
Columbia.

Epps, Dodds & Company, Ltd., is applying for incorporation in New Bruns-
wick for the purposc of mining and quarrying granite and other stone. Capital,
$15,000, in shares of $100. Head office: St. George, Charlotte Co., N.B. Direc-
tors: C, A. Epps, James Dodds, and Henry Meating.

Drury Nicke! Mining and Manufacturing Co., Ltd., is applying for incor-
oration under Ontario staiutes to carry on the business of mining and smelting in that
rovince. Authorized capital, $1,000,000, in shares of $10.00. Directors: Thos.

Kiely, Wim. Fennell, Thos. Travers, John Lawson, Moffat Lawson, John Dewyer and
R. I Travers. The operations of the company are to_be carried on in the township
of Deury, Algoma district, Ontario. T. O. address : Worthington, Ont.

Le Roi Mining and Smelting Co.—At the regular monthly meeting of the

Le Roi Mining and Smcliing Company in Spokane on June 2, a dividend of 5 cents

t share, aggregating $235,000, was declared.  This makes a total of $175,000 paid

in dividen:ds since last October, or at the rate of $25,c00 per month. Bexides doing

this. the company has in the same period of time done an encrmous amount of dead

work, including the sinking of a new double compartment shaft, and has expended
ncarly $50,000 in the putchase of new machinery.

‘The Invicta Gold Mines, Ltd., has been registesed in London, Eng., with an
authorized capital of £ 100,000 sig., in shares of L1 stg., of which 15,000 shares are
setaside for working capital.  Directors : Edward Rawlings, John \V. Harker, Richasd
Head office : F. J. Warner, 25 Abchurch-lane, London,

The company has ac?:uircd and commenced working upon the following gold
wmining claims, viz.:—Ah Chow, Jerome Stanley Evaas, Schrader, Fun Yei, Ah Vow,
Wing Rei, Goo Quong, San Qui, Perseverance, and Griffiths, together with extensive
water rights situated on the Wild Horse creek, British Columbia, and held direct from
the Government of that Province.

The ¢ Wild Horse Creek” is well known for the richness of its gold placers. In
a work on ¢ British Columbia : Its Present Resources and Future Possitulitics,” pub-
Tished in 1893 by direction of the P’rovincial Government, it is estimated that gold to
the value 6f.$10,000,000 has.been obiained therefrom.

The property acquired by the company comprises a continuous bank of auriferous
gravel, about 2 mile in length, estimated to contain at_least 20,000,000 cubic yatds of
gravel. The value of this gravel, taken on the basis of the past workings, should pro-
duce from twopence to two shillings and upwards per cubic yard.

Large amounts were expended, before the purchase of the propenty by this com-
pany, for the establishinent of dams, ditches, water-flumes, pipes, sluices, buildings,

-l
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&ec., which will be available for luture working. The main ditch, 422 miles in length,
is capable of delivering 1,000 miner's inches of water per day, at a height of 400 ft.
above the lowest level of the gravel bank.

A special feature is that the watér rights practically command the water supply of
the whole creck.

It is intended that the company shall carry on operations on an extensive scale by
enlarging the main ditch to a capacity of 2,000 miner’s inches of water per day, and
providing a further complete and powerful hydraulic plant of the most approved pattern,
which will enable the natural advantages of the property to be utilized to the fullest
eatent, and the separation of the gold from the gravel to be effected in the most econ-
omical manner. It is also intended to erect further electric lighting plant, which can
casily be wotked by water power, so that operations may be carried on night aud day.

Estimates of the cost of efliciently equipping the mine have been prepared for the
vendor by Mr. A. K. Beatson, an experienced Californian hydraulic engineer, who has
for the last two seasons superintended the workings hitherto carried out.

Mr Breatson is of opinion that, when the mine is equipped as proposed, at least
4,000 cubic yards of gravel can be treated per day of 24 hours, from which he estimates
a net return of gold of at least 12 cents (cqual to sixpence) per yard.  Such an output,
say over 700,000 cubic yards in a working season, at the above estimated vyield, shoutd
give handsome dividends to the sharcholders.

It is werl known that hydraulic mining is the cheapest form of mining. No ex-
pensive machinery is required, and the operation of extracting the geld involves a
comparatively small cost for labor and works. Experience on Califutnia mines has
Erovcd that gravel yiclding only 5 cents of gold (equal to twopence) pes cubic yard can

e worked at a profit.  With the area of gravel to be worked, and with the natural
advamages which exist on this property, there appears to be every prospect of a profit-
able future for the company.

Sufficient working capital has been provided for the necessary wnachinery and for
eaecuting the proposed new works,

In addition to the aurifervus gravel banks referred to, it is believed that a ¢ deep
lead,” or channel, exists at a depth of frum 30 to 40 ft. below the present workings,
similar to the ¢ deep leads ” of California, which have proved to be so phenomenally
tich. It isimposiible to determine at precent the value of the deposit which may be
found- in such a channel, but it would probably be sale to sstimate jt as sicher than
that of the bank now expoased. At a comparatively small cost a shaft could be sunk at
a puint which has been mdicated by Mr. Beatson, and a runnel run east and west,
cruss-cutting the channel, from which the “deep lead " gravel could be worked by
means of hydraulic clevators, ample power for working which exists on the property.
It is inteniled 10 prove this ¢ deep tead,” as its exisience may add largely to the revenue
of the company.

There is an abundance of timber on the property available for mining purposes,
and labor can be obtained at moderate rates.

The above statements are based upon the report of Mr. J. A, Shertchley, F.R.G.S.,
C. and ML.E,, and Mr. Beatson, supplied by the vendor to the directors.

Since the company acquired possession of the property Mr. A. D. Mitchell has
been installed as manager and has reported very favorably to the directors thereon.

Operations have already been commenced, having for their object the immediate
rcsu)x\nplion of working with the existing plant, pending the completion of the additional
works.

Kootenay Mine Exploration Co., Ltd., sechs incorporation with a capital of
$200,000, in 40,000 shares of $3.  To carry on mining in the Kootenay district, B.C.
Directors : G. Gooderham, Toronto; R. 1. Pope, M. ., Village of Cookshire, Que. 3
T. G. Blachstock, Toronto ; J. W, Beatty, Toronto ; D. Fasker, Toronto.

The Beatty Gold Dredging and Mining Co., Ltd., scehs incurporauon with
a capital of $50,000, in 300 shares of $100 vach for the following purposes: To ac.
quire from M. Beatty & Sons, of Welland, Ont., the lease of the Boston Bar on the
Fraser siver, near North Bend, in the Provinee of British Columlia, tugether with a
dredging plant to vperate under said lease.  To mine for gold and other minerals, and
generally to carry on the Lusiness of niining fur gold and uiher minetals.  Chuef place
of business in Vale district, B.C. Dircctors . W. L. Beatty, H. Le G, Beatty, A, O.
g-::my, of Welland 5 H. C. Symues, Niagara Falls; 1. E. McSloy, St. Catherines,

ni.

The Windsor Salt Co., Ltd., sceks incorporation with a capital of $200,000,
in 2,000 shares of $100, with the following objects :— To mine, manusfacture and
purchase and seld salt in the Dominion of Canada.  Directors : Sir Wm. Van {lorne,
K.C.M.G., Montreal; E. G. Henderson, Windsor; R. F. Sutherland, Windsor
John Morrow, Montreal ; Jas. Sutherland, Montreal.

Ontario Miners' Development Co., Ltd., has been incorporated.  Authorized
capital, $130,000, in shares of $5.  Directors: James Connell and G. O. Clavette,
Port Arthur; John Ficts, Hume B. I'roudfoot, A. Wilson and J. Van Sommer,
Toronto; H. N. Kitson, 1Jamilion, Ont. Head office: Toronto. Formed to ace
quire and work mincral lands and mines in Ontario.

Wallaceburg Gas and Qil Co., Ltd., has been incorporated with an author-
ized capital of $40,000, in shares of $30 cach, to bore for natural gas and petroleum
in Ontario  “The nperations of the company are to be carried on in the tuwnships of
Dover, Chatham Sombra and the town of Willaceburg.  Directors . D. A, Guordon,
John Cooper and J. W. Steinhofl.

Dominion Gold Mining & Reduction Co.—At speeial meetings of share.
holders of the Company, held on the 218t uhio, the resotutions for convertimg the pn-
ority shares into ordinary, and increasteg the capatal, passed at meetings on the gth
ulto, were confirmed.

The Londcn ana Brtish Columbia Goldfields, Ltd., wasregistered on the
16th ulto. , with a capital of £,200,000 in {1 shares (£2,5c0 Leing deferred shares), to
deal with mimng, land and other propertics in British Columbia and clsewhere

__ Seine River Gold Mines Co., Ltd., has been registered in London Eng.
with an authortzed capital of £1c0,c00, m <hares of £1, to acquire and work the
Kelly -Mosher gold clanns i the Ramy Lake district, Ont. Development is proceed-
ing.

American Gold Mining Company is the name of a new syndicate formed to
acguire and work the Swede Buys dainy un Manstou Lake, Omanio.  The propenty
comprises lucation 1. I 304, 354 and 385, and contains about 230 acres.

Byron N. White Co.—This Company operating the Silver Star, silver-lead
mine in the Kootenay district, B.C., is reported to have recently ¥|id a cash dividend
of $100,000, or 10 cents per share on its stock of 1,000,000. This represents only
the cash put aside from the winter's work, and does not represent the entire profit of
the mine during the period mentioned. Nearly $125,000 was expended from the

rofits in building the concentrator, just put in operatiun, and in other improvements,

he mine is now at work filling a contract with the Omaha & Grant smelter, calling
for 1,500 tons per month for a period of 8§ months,  From the Sgokesnan Review we
take the following: **The Slocan Star is one of the most remarkable mines in the
northwest.  When the property came into the hands of Mr. White it was scarcely
more than a prospect, but developed wonderfully in a short space of time until now it
is probablf; the biggest producer of silves-lead in North America.  With the present
workiugs there is now not less than $3,000,000 in sight, lesides 20,000 tons of ore on
the dump awaiting concentration.  The management of the mine has been most con.
servative, and but few of the plans have reached the public.  Since starting in with
regular shipments about two years ago the Company has shipped 10,000,000 pounds
of lead and 5,000,000 ounces of silver. It was only recently that the Company con.
tracted to deliver 150 tons of ore and concentartes each montli tothe Omaha & Grant
smelters at Pueblo, Col., for the cight months commencing May t.  As this product
will run $100 a ton, this contract alone means $1,200,000 at a conservative estimate.

War Eagle Gold Mining Co.--At a meeting of the sharchulders of the War
Eagle Mining Company held this month at its Spokane office the trustees appointed
the following gentlemen as officers for the ensuing year: Patrick Clath, president 5
John A, Finch, vice-president ; F. E. Lucas, secretary, and Austin Curbin, treasurer.
At this meeting af agreement was entered into with D, C. Corbin whereby he holds
an option on the property at a stipulated price of $800,000. The terms of this agree.
ment are as tollows : Mr, Corbin is to pay $800,000 in six equal payments, the fiest to
be made on or before June 18th.  He s also to erect a smelter to co not less than
$100,000 and to expend the sum $100,000 in improvements and developing the mine.
Mr. Corbin also agrees to form a new cumpany and give to the present owners one-
fithot the shares of the new concern.  If the first payment is not made by June 18th
the option is void.

('Jonsidcxing that the present company paid about $30,000 for a group of claims—
any one of which is of equul value with the War Eagle, the present deal is certainly
the largest that has thus far taken place in Trail Creck.

-

MINING IN BRITISH COLUMBIA.

(From our Corrcsponacnts.)

Trail Creek District,

The details of the deal clearing up the title to the Gray Eagle, Exchequer and
Kruger claims, situated on the Colville reservation, just across the international
boundary line in the neighboring state of Washington, are now at hand. These claims
cover ground also claimed by the Reservation Mining and Milling Co.  Peter Porter,
in the interest of a Ressland syndicate, first obtained an option on the controlling in-
terest of the stock of this company, and then set to work 10 buy out the titles of the
above mentioned claims.  Their title hinged on Judge Hanford’s decision declaring
that the reservation has been open to mineral entry since 1892,  The hulders of the
Exchequer and otber claims did not make their locations until after the passage of the
bill declaring the reservation open last February.,  Mr. Porler has succeeded in ob-
taining a nine months’ bond fur $40,000 on this group. Ten per cent. of this money
was paid down ; $16,000 more will be paid in ?Oul‘ months’ time, while the balance
comes due next March. By this deal Mr. Porter has cleared away all obstacles to the
rapid development of what is considered by expert mining men to be the best piece of
property yet found on the reservation. The ledge is a mammoth one and has a colossal
outcrop.  The ore is an iron, copper and lead sulphide, and at places shows up fuily
six feet of high grade silver ore. The combined values of the lead, gold, silver and
copper in the clean ore streak will average $100 per ton, At present miners aze at
work in a crosscut tunnel that will cut the vein diagonally at a depth of 300 feet. This
tunnel is now in 6o feet. Tt will require to be driven 300 feet further before the true
extent of the vein can be accurately determined.  Mr. Porter says that a contract for
this work will be let in a few days, and-that three shifts, of cight hours each, will be
put on.

The View, which adjoins the St. Elmo and Con. St. Elmo on the north, has just
been sold to the British Columbia syndicate for $6,000 cash.  Messis. John A. Finch
and Newton Campbell were the vendors.  This claim prospeets very well on the sus-
face, and shows up considesable ore of a very fair grade.  Its is the iniention of the
new owners 1o begin development work at once.

The Tron Dyke and Granite.No. 2 are two claims that have just been taken up
by the syndicate subscription plan in Spokane. The claims are situated two miles
cast of Rossland, and arc un the line of the Trail Creeh wagon road.  The line of the
Columbia River and Western Ry. cuts through the claims, as also does the survey of
the projected C. I’ R. linc from Rossland 1o Robson. They aie both full claitns. On
the Iron Dyke there is a vein with a large outcrop. It has the vsual north-cast and
south-west course of all the principal sulphide ure veins of the camp, with a decided
dip to the north.  The capping has been broken through in places and shows a streak
of iron sulphide ore in a quartz gangue.  Assays from this ore have given a gold value
of $7 per ton.  On the Granite there is a white quartz vein running nearly north and
south, in which therc is considerable galena and some free gold present. ~ Very little
work has been done on either claim, but they certainly show exceptional promise.

The new machinery, lately ordered from the Ingersoll Rock Drill Co., by the
Josie company, has arrived at the mine, is in place, and running to perfection.  Two
air drills are already at work in the mine, one in the face of the main tunnel, the other
on the stopes.  The showing in the breast of the tunnel is reported to be a mass of
solid sulphide ore, of the best value of any ote yet extracted.  The showing in the
shaft on the north vein continues excellent, there l)cin% fully five feet of solid high
grade ore.  The old shaft at the mouth of the tunnel has been pumped out.  This
shaft is down 45 feet, and has a fine showing.  Within the next few days a ** slugger”
drill will be put 1o work on this shaft, and work will be kept up night and day.  The
daily shipments frem the mine have been increased slightly, though the execrable state
of the roads caused by the secent rains is scriously hindening large shipments.
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Messrs, Harris and Watson, who hold the hond on the Lily M.y, the pioncer
location of the camp, made their second payment of $8000 on the 8th inst. They sa
that the praperty has & most excellent appearance, and is materially improving wit
development work,  The connection between the shaft and the tunnel has been made,
and miners are again at work in the shaft, which is now down some 20 fect’ Lelow the
level of the tunnel.  The bottom of this shaft is in solid ore, which assays most satis.
factorily.  The management has just put a third shift to work on this shaft. Every-
thing 1s being rushed at the mine, as the company is making preparations for the in-
stallation ot adequate machinery.

There are five carloads of machinery at Northport, billed to the Trail Mining
Co., Rossland.  This is the 30-drill Ingersoll compressor plant that will be placed on
the Columbia and Kootenay properties.  The machinery, boilers and all, has been
vnholted and taken apart. ~ Martin King, the managing director, is expected to arrive
any night now from Chicago. This plant, it is confidently hoped, will be in operation
by the 15th prox.

The cross-.ut tunnel on the Crown Point is being rapidly pushed by the contrac.
tors and is already many feet underground. It will take nearly six months of steady
work before this tunnel reaches the point where it is expected that the ore chute
shuuld be encountered.  This tunnel means much for the future development of the
svuth Lelt, and if it sausfactonily proves the existence of the ore bodies 1n this section
ata depth of 200 feet, the prce of surrounding praperty will be greatly enhanced. At
present nine men are at work building a wagon road that will connect the mine with
the main linc of the Columbia River and Western railroad. The engineers have sur-
veyed a figst-class road, a uniform grade being established the entire distance. It will
only be a2 mite in length, and should be completed within the next ten or twelve days.
There are at least twelve hundred tons of shipping ore on the dump. This ore will
be shipped at once.

A ]

Since my last writing, the line of the Columbia River and Western Ry. has been
completed to the town of Rossland, and now Rossland has two trains a day from
Trail.  The line has not been cempleted to the LeRai mine yet, but it is confidently
evpected that ore hauling will commence before the 20th inst. There are no bridges
or other obstacles in the way of rapid tracklaying to be encountered. F. A. Heinze,
the owner and promoter of this road, was in Rossland during the past week. When
asked regarding his intention of constructing this road to the west during the coming
summer, Mr. Heinze was inclined to be reticent.  However, in company with Chester
Glass, of Spokane, he left for the East on Thursday, presumably in connection with
the securing of {:1ds for the rapid construction of the Columbia River and Western
into the Boundary Creck camp during the coming summer and fatl.

Since my last writing the Le Roi Mining and Smelting Co. have declared another
dividend of 5 cents pes share, or $25,000. This makes a total of $175,000 in dividends
paitd by this company since last October.  The mine is in splendid shape and cvery-
thing is now in readiness for the output of a large quantity of ore during the balance
of the year. It is estimated that this company has nearly 10,000 tons of high grade
ure on the dump, awaititg transportation to the Trail smelter.

The truth of the many conflicting reports anent the sale of the three most famous
of the Trail Creck mines i< as follows:—At a meeting of the directors of the War
Eagle and Iron Mask Goi.l Mining Companies, held on the 20th of May last, in Spo-
Lanc, an option, expiring on the 1st day of August next, was voted m favor of D. C.
Corbin, President of the Spokane and Northern Railway Co., far the purchase of both
properties for $1,500,000 cash, being $1,000,000 for the Wa: £agle, and $500,000 for
the Iron Mask. It is almost a foregone conclusion that the deal will be made, as Mr.
Corbin is now extending his line from Northport to Rossland. Both nunes will be
nperated in conjunctivn with the railroad.  Both properties are showing up remark-
ably well, and are daily shipping all ore extracted in development work. The Iron
Mask management has just started a large shaft, at the mouth of the tunnel on Centre
Star creck. — At a depth of 25 fi. there is 3 ft. of solid orc on the hanging-wall that
will average $60 in gold and 10 per cent. in copper. It is the richest, uniformly, of
any ore yet uncovered in Trail Creek.

May has been a month for deals of magnitude in mines and prospects of the Trail
Creck camp.  In addition to the sale of the War Eagle aod Iron Mask, the follawing
properties have changed hands at the prices mentioned after them :—City of Spokane,
.365,000. 3 Colonna, $40,000; Iron Horse, $25.000; Eaterprise, $25,000; Red
.\loungnm‘ $16,000; Curlew, $7,000: Camp Bird and Consolatlon, $8.000; San
Joaquin, $5,000; St. Paul, $3,000; View, $6,000. Many smaller sales have been
made, but these are the mast important.

. Development work in the south belt continues apace, and every property that is
having any work done on it has stood the ordeal wonderfully well. At the Lily May
a cuaection has been made between the tuanel and the shaft, and now there i<a good
supply of pure air, which greatly facilitates development work. Miners have been put
to work auain in the shaft, and now at a depth of 8o ft. it shows up a solid bottom of

¢, which the owners say averages \\ondcr}ully well bath w gold and copper.  Thae-
wen men are at work on this property.

_ The machinery formerly installed at the R. E. Lee mine has been bought by the
tommander Miming and Smiclting Co., and placed on the Commander mine.  The
vlant consists of a hoist, sinking pump. and two steam drills, The shaft has been
~unk 30 ft_since the present company took hold, and the supcrintendent informs your
correspondent that the mine never tad such an enconraging appeatance. There ic a
large shaft full of high grade gold and copper ore. It is the inteation of the manage-
ment 1o ship what ore has been taken out (about 60 tons). Drifts will be run cach
way from tlic 100 ft. level,

There have been no material changes in the prices of Trail Creck’s stucks during
he month.  Monte Cristo and Crown Point are among the many that have made
their appearance during the montl, .ad are selling well. A feature of the market was
"he offer of a small block of LeRoi (120 shares). It was quickly taken and brought
$5.60 per share.  Speculation in War Eagle and Iron Mask is very quiet on account
of the option to Corbin. _ Josic and Poorinan continue to beahout the best speculative
stocks on the market.  They are both looking extremely well and arte shipping ore.

[NotE. —N. stocks are listed in this table unless the property on which they are
* minded has been fully paid for and the title perfected. )

Quotations corrected weekly by Reddin &, Jackson, Mining Brokers, Ross\and,

Caledonia Con...... +iv.ees .00 Mayflower... ...i.oiivveinre 116
Crown Point . .. . . .. .20 Monte Cristo. ...... P ()
Deer Patk ... . ... .ol 0K, L...L. B S Y
Evening Star .. .. P { Paris Belle. ........... .09
Georgia .... .... e - Phanix .....iiiiiiiiiiiiies W10
Gertrude +..v.viiiieinn. o0 LI0 Poorman .vvevuivenne sens J13%
Great Western ..oveeveceianees 1§ Silverine..... veevesiees veu. 410
High Ore ..ocoqevieviaiiis, .09 St Elmo.....oo viiiiiiines 14
Iron Mask . . ...... 77% Virginia . .......... Ceresiiees 430
osie..... BN 14 War Eagle. ..ooocevies vaens 178
umbo ....... tiieeses 1010 West Le Rofeeeis sves vuvnes o106

No Le Rui, Centre Siar, Idaho, or Trail Mining Co. on the market.

Boundary Creek.

John Weir, who bonded the  Copper * claim, Copper camp, and the ** No. 7,”
White’s camp, has since bonded the two extensions of the *“No. 7,”—the * Rob
Roy " and **Falcon.”  The old shaft on the **No, 7 is being cleaned out and
timbered, and in a few daf's a contract will be let for its contnuativn.  The two-foot
vein on this pruperty can be traced through the three full clams, and in the shaft on
the “ Falcon " shows ore almost identical with that in the ** Nu. 7° shalt,

A contract has been let for a hundred-foot shaft an the ¢ Copper.”  The shaft is
being sunk vertically at the contact of the ore body and the porphyry, and, considering
the dip of the vein, the shaft, it is expected, will be in about the centre of the ore body

at that level. \When this level is reached drifting and cross-cutung will be commenced,

at once and pushed with all possible speed, as the holders have only a six months’
bond on the property.  The shaft is now down about 26 ft.

The “Oro Dinero ” in Stmmit camp has been bonded to John M. Burke for
$30,000, and it is understood, by him again to Ross Thompson, of Rossland.  Con-
siderable surface development has been done, but no depth as yet has been attained.
The ore is chalcopyrite, carrying silver and some gold.

The “R. Bell” group of claims in Summit camp is bonded by Mr. Hanley,
(superintendent of the Old Dominion mine) it is understood, for Salt Lake partics.
The bond is said to be for $12,000, but the amount is not really known at present.
The *“ R. Bell” claim was located last falland is the direct extension of the “‘Cordick,”
owned by Capt. R. C. Adams.  The chalcopyrite carries a high value in silver.

The shaft being sunk at the end of the long cross-cut tunnel on ¢ Gold Drop,”
Greenwood camp, on the hanging wall side, is down some 60 ft. The oreis becoming
higher grade ; the gold value being now $12 to $19 per ton.  The diamond drill has
been moved on the “ Snowshoe ™ frum the lower to the upper van.

It is known that a ten days’ aption has just been given on the “ Winnipeg,' but
neither the amount nor the parties interested can be Jearned.  This is the claim, it
will be remembered, which was honded last fall by Mr. Toole for Marcus Daly for
$60,000, but was later on thrown up. The ore is high grade pyrrhutite and copper
pyrites.,

A contract for & hundred-foot shaft on the Old lronsules is 10 be let in a few days
by the Old Irunsiles Mining Co.  This company was formed 1 Spokane early last
fall. Capual stock, $1,000,000, 10 shares of $1 each. The stock is now quoted at
15¢. and bids fair to nise in the near future,

The Republic Gold Mining Co., capital stock $750,000, in shares of $1 each,
has just been formed to work the “ Republic,” ** None Such " and * Last Chance”
claims, Smith’s camp. Considerable work has already been done on all three proper-
tics. Stock is offered at present at 1234c.

Tt is expected that Greenwood city will soon be supplied with a water system.
The Greenwond City Waterworks and Power Co. are building a dam up Trim creck,
which will furnich a head of 300 ft. It is the intention of the company also to install
an clectric lighting plant, with power from Copper creck.

MINING IN NOVA SCOTIA.

© Fifteen Mile Stream. -Mining operations have heen carried on in this district for

a good many years by different companies and with varied success.  The New Egerton
Cu. took the property over a few years ago fram the Egerton Co., and subsequently
amalgamated with the Stanley Co., who were also at that time operating in this dis-
trict. The New Egerton Syndicate is mainly composed of New Glasgow people, the
firm T. D. and P A, McGregor being the largest and managing owners.  Mr. George
McNaunghton has had the management of the mine for the last year, and has been
gradually getting it into shape.  In the past a 15-stamp miil and three machine drills
have been running.  These have been found tatally inwdequate tacope with the supply
of ore, and the company are now crecting a new 30-stamp unll, with rock-breaker and
all modern improvements.  They are also putting in a new 12218 in. Rand air com-
pressor, capable of working ninc rock drills. It is expecied that the new plant will L::
ready by the end of July and the owners anticipate doubling the yicld of gold with so
per cent. more men.

During the last six months the minc has yielded on an average 350 oz. of gold per
month, with a pay-roll of about 4o men. .

The company have applicd for incorporation, and propose wrning the affair into
a joint stock company. We hope to givea detailed account of this mine aftes the new
machinery is in running order.

Mr. Adnlph Thies paid a visit to the North Braokficld mine last month, and
made an cxamination of the plantand tnine.  So satisfied is he of the value of the
property that he madea substantial offer fora share of it ; hut the Brooktield Associates

-3
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know what a good thing they have and have nothing to sell just now. Mr. W. L.
Libbey informed us that the company have changed their mind and intend to erect a
new 20-stamp mill, instead of remodelling the old one, which would have necessitated
shutting down the mine for at least a month, and that means a clear loss of $10,000
at the present rate of production.  The new mill will be placed between the fissure
lead and the ** big lead.” The latter, it is expected, will produce only about 3to 4
pennyweights of free-milling gold, out of an assay value of 2 07, 10 dwt,, but the re-
maining gold will be subsequently saved by chlosination.  While the company are
only erecting a 20-stamp mill at_present, they are providing buildings and boiler and
engine capacity for 40 stamps. ‘The mill will be built by the Truro Foundry Co., who
have supplied many of the best mills in this Province. ~The yield of gold from this
mine for the nonth of May was 565 oz., and during the last six months it has yielded
2,582 oz. of gold, or an average of 430°3 oz, per month.

There is probably no better sign of prospesity in a gold mining country than to
sec additional stamps being put in by old companies, Recently we secorded the eree-
tion of an additional 20 stamps at the Richardson, and now we find the New Egerton
and Brookficld both adding 10 their mitling capacity.  The result of the additional
stamping capacity at the Richardson has Leen to practically double the yield, while
the cost of mining and milling has been reduced from $2.05 to $1.65 per ton, and as
there is plenty of ore in sight at both the ether properties it may fairly be expected
that the additional stamping capacity will have an equally good effect.  There is not
the shadow of a doubt that there are many other pm}wnics in Nova Scotia which will
bear increased development and a preater number of stamps, and we are disposed to
think that one of the main causes ol failure in the past has been lack of proper devel-
opment and a tendency to put all profits (a pescentage of which should faitly go to
development) to dividend account,  Thai the gold mining industry of this Province is
gradually coming out of the *¢ Slough of Despond ” in which it has been for some time
all who are intelligently watching the industry will readily admit, and we verily believe
that the time is not very far away when capitalists will look upon Nova Scotia gold
mines with favor, and the industry will become the staple industry of the Province.

The Richardson mine yielded 250 oz, and the Golden Lode 219 oz. of gold for
the month of May.

Mz, C. F. Andiews has taken up a number of coal areas in Guyshore’ County.
He considers that there are fair indications and proposes prospecting for coal this
summer. :

Mr. C. E. Willis, representative for the Canadian Rand Drill Co. in Nova Scotia,
was married on June jrd to Miss Emma Bradley Howard, of Richwond, Virginia.

Mr. J. A, Fraser is removing his crusher from Forrest 11ill to Goldenville, e
finds that the propenty will not pay a dividend vn the price asked for it, and so he is
relinquishing the bond.

We have received from Mr. E. R. Faribault the Tangier Sheet, being the irst of
a new series of maps published by the Geological Survey Depantment.  This series
will consist of Tangier, Sheet Harbor, Fifteen-Mile Stream, Trafalpar, Stellarion,
New Glasgow, Cape John, Pictou ; West River, Pictou; Head of Stewiacke, Upper
Musqucdoboit, Moosé River and Ship Harbor.  Mr. Faribault writes us that a report
on the gold € ids of the eastern past of the Province wall be published net year.

The Golden Lade mine produced 219 oz. of gold last month, and paid the usual
monthly dividend of 5 per cent. on its capital of $30,000.

R. P. FRASEKR,
MINING BROKER,
Expert at Diamond Drill Work,

Dealer in Mines and Minerals,

. BOX 278,
NEW GLASGOW, NOV.4 SCOTIA,

.

GUESS BROTHERS,

Metatlurgical
Thoroughly familiar « Chumists . Properties examined
with the Assays and Analyses
Boundary erel_( and of Ores, Fuels,
Okanagan Mining OFFICES: Furnace

Districts. Products, etc.

Midway, B.C,, Greenwood, B.0O.

JUST I[SSUED!!

The Economic Minerals of Ontario.
(LLUSTRATED WITH MAPS AND ENGRAVINCS.

By wuu “AM“.TDN Miﬂmr[, 'F.G.s., ASSOO- n.s.M.

(Late Commissioner on Royal Conmiaslon an Ecanoméc Minerals of Ontario. )

== POR SALE LY e~

ROWSELL & HUTCHISON,

78 King Street ast,

Price 60 Cts. TORONTO, ONT.

Reduced Cost Government Diamond Drill,

HE GOVERNMNT of Ontario offers to owners of mines or mineral lands in
the Province, who may wish 1o test the value of their propesties or explore them
for ores and minerals, the services of a diamond drill, made by the Sullivan Machinery
Som,;’)any of Chicago, and fully equipped with boiler and steam pump. It is of the
C ” class, with a capacity of boring to a depth of 1,200 or 1,500 feet, and has already
proven itself a satisfactory and eflicient machine. A competent mechanical manager
15 supplied with the drill.
Under the amended Rules and Regulations governing the use of the drill, the
Burcau of Mines will bear 45 per cent. of the gross expense of operating the drill
during 1896 and 1897, including transgonalion charpes, labor, fuel, ete., and applica-
tions for its use will be considered in the order of their receipt. A bond for payment
of share of cost chargeable 1o owners of propertics, and 2 monthly settlement of
accounts are required.
For pamphlet containing amended Rules and Regulations, and for information as
1o cost of operating drill in locations already explored, etc., address ARCHIBALD
BLUE, Director of the Bureau of Mines, Toronto.

A. S. HARDY,

[
ToronTo, 28th April, 1896. Commissioner of Crown Lands.

JOHN A. ROEBLING'S SONS CO.

MANUFACTURERS OF

OF ALL EINDS.

ining Ropes a Specialty, uso Iron, Steel and Gopper Wire.

. L. SHIPPY; Manager.

117 and 119 LIBERTY STREET, NEW YORE.
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MICA BOILER COVERINGS.

All Steam users should see the NEW MICA BOILER and PIPE COVERING. It is FLEXIBLE, DURABLE and
a MAGNIFICENT NON-CONDUCTOR OF HEAT.

Tested l)v Mechanical Experts of the Canadian Pacific Ry. Co., Grand Trunk Ry. Co., Michigan Central Ry. Co.
Boiler Inspection and Insurance Co, and proved to be the BEST OF ALL NON- CONDUCTORS .

FULL PARTIC JLARS, REPORTS OF TRIALS, PRICES, TESTIMONIALS, &c. from

THE MICA BOII.»ER COVERING COMPANY. LIMITED, 9 JORDAN STREET, TORONTO, ONTARIO.
FOR INFORMATION CONCERNING

WOLF'S - MINER’S
SAFETY LAMP

NOW BEING INTRODUCED IN THE UNITED STATES AND CANADA.

ADDRESS:
FIDELITY INTERNATIONAL AGENCY
P. J. OETTINGER, Manager. 621 BROADWAY, NEW YORK OITY

ADAMANTINE SHOES and DIES and CHROME CAST STEEL

CAMS, TAPPETS, BOSSES, ROLL SHELLS and ‘ORUSHER PLATES. -

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

""" CHROME STEEL WORKS, Brocklys, N.¥., S 25%Sirmn ere.

C. P. HMAUGHIAN, President. F. E. CANDA, Vice-President. C. J. CANDA, Secretary. J. D. DUNSCOMB, Treasurer,

o 332 wav o CALIFORI A IR OKS e

ECONOMY
GUARANTEED.

SIMPLICITY,
DURABILITY.
For the economical transpor-

tation of material over rugged
Countries.

200 LINES IN OPERATION.
Spans 200 to 2000 feet.

- SEND FOR

ORE, COAL, %LUSTRATBD

SAND, FUEL, Address AMPHLET.

SUGAR CANE, Galifornia Wire Works
Etc., Etc., Etc.

332 BAY STREET,

San Francisco, California, U.8.A,
. HALLIDIE ROPEWAY.

IMPERIAL OIL CO.

(LIMITED.)

Petrolcum Refiners, Manufacturers of Lubricating Olls,
Parafiine Wax and Candles.

Perfection Valve, Engine and Running Oils
are fine filtered Viscous Oils for fast-running
machinery .

Special Oils supphed “for any desired purpose

IMPERIAL OIL GOMP.A.NY, Ltd,

" Works and Head Office: PETROLIA, ONT.
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adcGill Wniversity, | o (fates Rock wa Ore Braakep

-Montreal, Canada.

The Governors of McGill University are prepared 1o receive applications for
the following posts :-—

A Professorship of Architecture
A Professorship of Mining and Metallurgy
An Assistant Professorship of Civil Engineering

An Assistant Professorship of Descriptive Geometlry
and Freehand Drawing. .

The nature of the work is fully described on pages 18-27 of the University An-
nouncement, copies of which may be obtained on apphiaation to the SECRETARY,
McGILL UNIVERSITY, MONTREAL.

In the case of the Professorship of Mining, and of the Assistant Professorship of
Civil Engineering, experience in laboratory work is essential. The Assistant Professor
of Civil Engineering should also have a thorough knowledge of Hydraulics.

Candidates for the Assistant Professorship of Descriptive Geometry and Freehand
Drawing should have a knowledge of Architectural Drawing, as the Assistant Pro-
fessor of this subject will be expected to give assistance to the Professor of
Architecture.

Candidates for any of the above appointments must send their names to the un-
dersigned, together with a statement of their age, previous career and qualifications,
with such testimonials as they may think desirable, not later than the 14th of July.

J. W. BRAKENRIDGE,

Acting Seeretary, McGill Collegye.,

VANDUZEN T3 PUM

THE BEST In THE WORLS.

pel A THE HIGHEST TYPE OF ROCK BREAKING MACHINERY !

The Gates Gyratory Breaker is used on every Continent, having been
adopted by the largest Mining Companies in the world.
It has supplanted all other forms of breakers.

GARTH & CO.,
5361t0 542 Oralg8t. MONTREAL
We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS

and all classes of MINING MACHINERY.

KING BROS.
Miners of Crude Asbestos—All Grades Address for Catalogues GATES IRON WORKS,

Canadian Agents:

HEAD OFFICE, BELL'S LANE, QUEBEO. INCERSOLL ROCK DRILL C0. 650 Elston Ave.
OF CANADA,
Mines at Thetford Station, Quebec Central Ry., Quebec. 164 8t. James 8t., MONTREAL CHICAGO, U.S.A.

SCHOOL OF PRACTICAL SCTENGE, TORONTO ™ 5 g st s e o o o

1—CIVIL ENGINEERING

ESTABLISHED 1878. 2— MINING ENGINEERING

AFFILIATED TO THE UNIVERSITY OF TORONTO 3—MECHANICAL & ELECTRICAL ENGINEERING
R - _ 4—ARCHITECTURE

5S—ANALYTICAL & APPLIED CHEMISTRY

Special Attention is directed to the Facilities Possessed by the School for
giving Instruction in Mining Engineering. Practical Instruction is
given in Drawlng 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 S8EE CALENDAR.

L B. STEWART, Secretary.
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SCHOOL OF MINING

KINGSTON., ONTARIO.

The following; Courses are Offered

Three Years’ Courses for a Diploma in
' (A) Mining Engineering.
(B) Analytical Chemistry and Assaying.

Four Years’ Courses for a Degree in

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

Post-Graduate Courses for the Degree of
Doctor of Science (D. Sc.)

For further information see the calendar of Queen’s University
for 1894-95, p. 117.

Prospector’s Course.

The School offers to Mine Foremen, Assayers, Prospectors and

Mining Men generally, Special Courses of Instruction beginning
January 8th, 1896, and continuing eight weeks.

Extramural Classes for Prospectors and Mining Men.

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

The School is provided with well equipped Laboratories for the study of Chemical
Analysm Assaying' Blowpiping, Mineralogy, Petrography and Drawing. In the Mining Labor-

atory recently built the operations of Crushing, Amalgamating, Concentrating, etc.,, can be
studied on a large scale.

The BRUCE CARRUTHERS SCHOLARSHIP (value $200 per annum) will be awarded
in May. Its object is to aid one who has had some experience in amalgamating, etc., in ac-

quiring a good education in Mining Engineering. The conditions of the award will be made
known on application to the Director or the Bursar.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,

SCHOOL OF MINING, - KINGSTON, ONTARIO.



PROVINCE OF NOVA SCOTIA.

Leases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, T

o e

I

—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, [.icenses
are issued for prospecting Gold and Silver for a term of twelve months.  Mines of
Gold and Silver are laid off in wreas of 150 by 250 feet, any number ot which up 1o one
bundred can be included in one License, provided that the length of the bluck does
oot exceed twice its width. The cost is §0 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 \ct by which on payment of 50
<ents annually tar each area contained in the lease it becomes nun-forfeitable if the
labor be nox pcl‘(uruwd.

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

Royslty on all the Gold they extract at the rate of two per cent. on smelted Luld
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 applicatiom
according to priority.  [f a person discovers Gold in any part of the Province, he may
stake out the Loundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for evry 1§ miles from Halifax tn whick to make application st
the Department for his gr--wud.

MINES OTHER THAN

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

All rentals are refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department for a
-gominal 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
<first lien on the plant and fixtures of the mine.

GOLD AND SILVER.

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

The royalties on the remaining minerals are :  Copper, four cents on every unit 3
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 Guid distriet of the Province extends along its entire Atlantic coast, and
vanes in width from 10 to 40 miles, and embraces an area of over three thousand
miles, and is traversed by good roads and accessible at all points by water.  Coal is
known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at
numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are
met at numerous points, and are being rapidly secured by miners and investors.

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

THE Hon. C. E. CHURCH,

Commissioner ".Liic Works and Mines,

HALIFAX. NOVA SCOTIA.




THE CANADIAN MINING AND' MECHANICAL REVIEW.

DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL METAL MERCHANTS.

Orrice: New York Life Building, - MONTREAL, QuUE.

CANADA IRON FURNACE COMPANY, Limited,

——MANUFACTURERS OF———

OH_A_BOO_A_L PIG— IROIN

(From the Famous Ores of the Three Rivers District.)

Offices: NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, - Managing Director.

Plants at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE.,, THREE RIVERS, QUE., LA PECHE, QUE.

CTIMANUPFPACTURERS OF...-ooovv -

B_A.ILBO_A_:D CAR WHEREILS

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: LACHINE, QUE. Offices: NEW YORK LIFE BUILDING, MONTREAL.

THOMAS |. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND McCALL PIPH FOUNDRY CO. Ltd.

st fon, Pipes s Special Gastings, &.

WORKS: LACHINEHEH QUHEBHEC

OFFICES: NEW YORK LIFE BUILDING MONTREAL.

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND
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THE DOMINION WIRE ROPE GOMPANY, Lro.

——  — MONTREAL—————

Manuafacturers of ‘LANG S FPATENT WIRE ROPE.
e~ FPOR—————

TRANSMISSION AND COLLIERY PURPOSES.

w
SOLE CANADIAN AGENTS for the @, HEN NEW SOLE CANADIAN AGENTS for the

JEFFREY

CELEBRATED
STEEL CABLE CONVEYORS
“BLEICHERT”
Handling Coal, Ores, Minerals,
Refuse, Etc. 7 ) = TRAMWAYS.
Also Ropes for Hmstmg, Mmmg, Elevators, Shlps nggmg and Guys, Etc Etc Send for Catalogue and Estimates to P.O. Box 2274
ROBB-ARMSTRONG

AUTOMATIC ENGINES

SIMPLE, TANDEM and GROSS-COMPOUND.

Combining the best features of the leading American
High Speed Engines with several improvements.

ROBB ENGINEERING COMPANY LTD H AMHERST, NOVA SCOTIA

HADFIELDS I—IZE"OL_A_

CHROME STEEL SHOES anp DIES.

CAMS, TAPPETS, HEADS, ETC. TROLLEY WHEELS AND AXLES.

Steel Haulage Rollers and

Drill Steel, Tool Steel,

Spring Steel, Hammers, Pulleys, Pedestals,

Steel Forgings, Cage Guides, Grids for

Mining Requisites, Etc. Coal Screens, Etc.

T W“” S

SOLE MAKERS OF

MANGANESE STEEL

Under the Hadfield System and Patents.

HADFIELD’S STEEL

HECLA WORKS,

N oS N

MAKERS OF

STEEL CASTINGS

OF EVERY DESCRIPTION.

FOUNDRY GO. Lvo.

SHEFFIELD, ENGLAND.




