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CANADIAN RAND DRILL 00 MonTreas, Que.

Mmmu Tunnelmg & Bock Workmg Machinery

STRAIGHT LINE COMPRESSORS.

y DUPLEX, COMPOUND & CONDENSING COMPRESSORS

With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

General Office and Works: SHERBROOKE, QUE. A e
Montreal Office: 516 BOARD OF TRADE. TS
Halifax Office: 51 METROPLE BUILDING. Offices also at ROSSLAND and VANCOUVER.

.ALI.- KINDS oF

RUBBER GOODS for MINING PURPOSES

MA NU PACTURED =) 4

i THE GUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO,.ro.

orrice 6l 63, FRONTST WEST TORONTO FACTORIES AT PARKDALE. |
S’ream & Arr Hose, Rubber Bumpers and Sprlngs Fire Hose, Pulley Covering, Rubber Clorhmg & Bools.

INGERSOLL ROCK DRILL CO

ROCK DRILLR wwes & aons
MINES & QUARRIES
STRAIGHT LINE, DUPLEX & COMPOUND

AIR COMPRESSORS,

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

164 ST J AMES STREET, MONTREAT,
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80,000 IN USE

LIFE and PROPERTY are BY THE USE OF

CHEAP

ENDANGERED

e PENBERTHY Satiies

Are SATFE, because . . .
WELL MADE and
THOROUGIHLY TESTED

~

Y
' VALVE DRIP WATER GAGE
I SAFETY CRANK PIN OILER
AUTOMATIC INJECTOR, Ete.
swuwse PENBERTHY INJEGTOR GO
n

Branch Factory at Windsor, Ontario. | DETROIT, MICHIGAN.

Magnesia, Removable .

Block and Plastic . . . /
Steam Pipe and Boiler Z \
Coverings . . . . . . /// \
White Asbestos Wall . . // ” \\
Plasteris Non- . . . | // x\
Combustibie & Worthy . 7

°f“"°"t@//®® 2 ‘;/ 2

/@{\z WU mamamen

e N
)

Engineers’ Supplies . . . . .
« . ///f/ Lsbestos, Crude, Fibreized and ‘1
% s Manufactured . . . . | | | b
(ga L Fire Felt, Hair Felt and . . ., K
// Fireproofing Material . . , ., L]
Vs WM. SCLATER, Manager.

TIHE 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.

[t can also be adapted to the thorough disintegration of all
classes of minerals and other materials,

o

.,
THE'CONQUEROR"

THERATCHETT" A
BORING MACHINE,
FOR ROCK,

% SORING MACHINC FOR
e b
BIND" S COAL.

R s ema
S T

e - W. T. COSTIGAN & CO
THT“ELLIOTY "BURING MACHINE WILL BORT ANY MATERIAL PENETRABLE BY ARCTERY STEELDRILL . - -

PROPRIETORS,

THE FARDY PATENT PICK CO. Limited

196 St. James Street, Montreal, Quebec.

“SHEFFIE ..D. ENGLAND?
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NOVA SCOTIA STEEL COMPANY, LIMITED.
MANUFACTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Sl;oes and Dies,
Blued Machinery Steel 346” to 34" 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 35’ to 5 true to &5 part of Onellnch.

A FULL 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 WAYS CARRIED IN STOCK.

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

S_HOES | °a""- Tappets,
AND  JAMES HUTTON & CO.  ovswes
DIES : k c"rusher Plates.

 MONTREAL.

FRIED. KRUPP | -

O etaeames | |7 RURD ]:DUNDRY &
« 0
_MACHlNE(

ENCINEERING WORKS, IRON AND STEEL FOUNDRY.
[ngineers

CONCENTRATION MACHINERY.
[BoilerMakers®

Gruson Rock and Ore Crushers of speci
ally strong construction.
and l:ou nders

MACHINERV I

2 CHROME STEEL SHOES and DIES.

Ball Mills, with a continuous feed and dis-
charge improved system for reducing ores
to any degree of fineness.

MORE THAN 700 AT WORK.

Amalgamating Apparatus Hydrau-
lic Classifiers, Jig Machines, Harz and
: Bilharz Patterns, Round Buddles, Im-
proved Rotary Tables, Improved Per-
cussion Tables, Salsburg Tables,
Sweeping Tables, Amaléam Cleaners,

Amalgam-Distilling and Gold Smelting LAT
Furnaces, etc. IHPROVE&ENTS
2. COMPLETE CONGENTRATION PLANTS.. ) wINDING ENGINES -

Plants for Silver Extraction by the Francke

" Twelve A‘:vrxilf:?x %21::1;::;1‘Exmuom \S\})'elsl a I MlXt‘l re QShO 2 s &D l e S
cmemm oo, ith the [SestRecond < WarLp

CANADA: {35 8t. Francois Xavier Street,

I ColS. pavie - Wearing quality unsungassed
Lor the United States: THOS. PROSSER & SON, 14 Gold St. N ' %
For Mexico : Oficina Tecnica de las Fabricas, de Fried. ' mgp, Essenew l-gxg::' @?&&ﬂ Aw Mﬂ &E % ® a
Krupp Grunsonwerk, Ma, debu -Buckau, 20 Calle de San Augustin, Mexico. ~
For South Africa : Fried. rusonwerk. South African Agency, P. O. Box ®

399, Johannesburg, S. A. R
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DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

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

The Diamond Drill 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
ore-bearing strata, and with great saving in time and expense over any other
method. .

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

SULLIVAN MACHINERY COMPANY,

M " Drill—Hand Power. Successors to DIAMOND PROSPECTING 00., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N” Drill—
MANUFACTURERS AND DEALERS IN
Capacity—300 ft. depth, Sullivan Diamond Prospecting Drills, Channeling Machines, Rock Drils, Hoists and Capacity—a,000 ft. depth.
: other achinery.
Removes 1 / inches solid core. Hoisting and Ha ulmF Engines, ngrni% les, an d“;{h“ Coal Minins Machinery. Removes 1} inches solid core,
Contractors for Prospecting Mineral Lands with the Diamond Drill.

ELECTRIC BLASTING

WVIOTOR BLBOTRICO PLATINUM FUSES.

Superior to all othcrs for exploding any make of d!namite or blasting powder. Each fuse folded separately and packed in
neat paper boxes of 50 each. Al tested and warranted. Single and double strength, with any length of wires.

“FULL-UP"” BLASTING MAOCEIINIE.

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

VIOTOR BLASTING MAOCELIXNII.

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

Manufsctured oty b7 JAMES MACBETH & CO-,

128 MAIDEN LANH, NBEW YORK CITY.

SN

SEND FOR C

ATALOGUE.

THE BABCOCK & WILCOX

WATER TUBE

STEAM.
BOILERS

OVER I,SDU,HOU Horse-Power of

these Boilers are

now running, and of all that have been

built, less than Two per cent. have

been thrown out of service from any

and every cause.

Sales in 1892 alone amounted to 162,300
Horse-power.

Recent sales in Canada exceed 7,000

Horse-power.

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.

EXTRAGT GORES showing the nature of all formations penetrated, and

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

FIFTEEN STYLES AND SIZES

Adapted to all Requirements.

MANUFACTURED EXCLUSIVELY BY

- ‘: K <
E ; ) ST
Hole, 2,500 ft. deep I ( A Hole, 350 ft. deep
Core, 2in. Diameter L 0 [ 0

Core, 1 3-16in. Diameter

1177 W. LAKHE STREHREHT, CHICAGO TU.S.A.

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

LHEVIS, QU HL. |

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.
EXAMILTITON POWDER CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE ad ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, 'Etc.

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 ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.
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CANADIAN GENERAL ELECTRIC CONPANY Lid,

. « . PIONEER MANUFACTURERS IN CANADA OF . . .

ELECTRIC MINING APPARATUS.

s

Motors Fans

Rotary Drills Pumps

Prospecting Drills Hoists

Percussion Drills Crushers

Tramways Coal Cutters

Rope Haulage Locomotives
| a
.

; u&.r’:ﬂ' -

ELECTRIC PERCUSSION and ROTARY DRILLS

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

Self-Starting Motors, afbsolutely 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.

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

Main Street, Winnipeg ; Granville Street, Vancouver.

Head Office: 63-71 Front, Street West. Toronto, On.

FACTORIES: PETERBOROUGE ONTARIO.
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The Royal Electric Company

MONTREAL —Western Office: TORONTO.

MANUFACTURERS OF

Electrical Maélzinery and Apparatus

FOR

MINING AND TRANSMISSION OF POWER.

D N

R %

AVORO) N9 AY
ﬁ%«& ﬁ»qyi

e

o S, K. € 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.
Organized 1898,

ROOFING SLATE
AND
SCHOOL SLATES

Sole Manufacturers of the Celebrated Fire-Proof
Y
B \ The Asbestos of the Danville Mines
S E S is recognized as possessing the finest
A T I and most silky fibre in existence.
S G\C
S

N

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

Wm. T. COSTIGAN & Co.

Sole Selling Agents,

@E'TERED
W“\LL Bl ASTER

S 196 St. James Street,
_// i

MONTREAL, CANADA.

R. T. HOPPER & CO.

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

NMiners and Shippers of Minerals, &c.
31 BOARD OF TRADE BUILDING, MONTREAL, CAN.

Ashestos, 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.

. W. .J @N ~°
"ASBE STOS

Sectional . Goverings

FOR ALL HEATED SURFACES.

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

H. W. JOHNS MANUFACTURING CO.

87 Maiden Lane, N.Y,

JERSEY CITY,
. BOSTON,

NEW YORK,
PHILADELPHIA,

JORNSON’S COMPANTY, Ltd.

CHICAGO,
LONDON.

HON. GEORGE IRVINE, President.
A, S, JOHNSON, Man. Director.
LAWRENCE LYNCH, Sec.-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 Austrian Underwriters.

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH..

SPRINGHILL COAL

THE GUMBERLAND RAILWAY and COAL COMPANY

Are prepared to deliver this well known Steam
Coal at all points on the lines of G.T.R.,

O. 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

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

DRUMMOND COLLIERY, WESTVILLE, NOVA SCOTIA..

CHAS. FERGIE, M.E., Manager.

MINERS AND SHIPPERS OF

BITUMINOUS‘ COAL AND COKE.

At Pictou Harbour and Intercolonial Ry.

HEAD OFFICE: MONTREAL.
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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————

STRAM, GAS an DOMESTIC COALS of HIGHEST QUALITY

Carefully prepared for Market by improved appliances, either F.0.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——

Jd. 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 Stecel Structures for Collieries,

Metal Mines and Smelting Works.

Steel Bridges for Railways and Highwavs,  Steel Piers and ;},)Trestles. Steel Water
Towers and Tanks. . Steel Roofs, Girders, Beams, Columns for Buildings.
‘ ,"[’ULI\[\:\\I.‘

ROLLED STEEL BEAMS, JOISTS, GIR[]ERS CHRNNELS  ANGLES, TEES, Z BARS AND PLATES

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

Dominion Bridge Co., Ltd., "aan oo

MACHINERY DEPOT.

A. R. WILLIAMS & CO.

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

345-347 St. James Street, - MONTREAL, QUEBEC.
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If you want . ~ L .

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 thelr advantage
to do so. '

THE CANADA JUTE COMPANTY (Ltd.

17, 19 & 21 8T. MARTIN STREET,

"MONTREAL.

Rock and Ore Grusher...

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

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

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

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

‘Send for Catalogue or further information to

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

Patented in
Canada and United States.

Oanada Aflantio Ry.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal

o e T S b
TRAINS DAILY
EXCEPT SUNDAY . !

And Sunday Train both directions. ;

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - RALIFAX, - PORTLAND:

And all Points EAST and_S8OUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON

And all NEW ENGLAND POINTS.

Through Sleepers between Ottawa & New York:

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

E. J. CHAMBERLIN,
General Managex

C. J. SMITH,
Gen. Passenger Agt. -

MINING LAWS OF ONTARIO.

ANV 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 I0 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 60c. to $1 per acre, and.
subsequent years I5c. to 25c. per acre.

Rent of claims, %1 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. <438,

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. : g |

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 Mi
ToroNTO, May 25th, 1894. - ines

JUST ISSUED.

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

Gives full information about acquiring mineral claims-
(other than coal) in B.C. Price 25 cents.. From J. H.
BROWNLEE, Board of Trade Building, Victoria, B.C.
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ABOVE ALL COMPETITORS

COAL IS MONLY, WHY NOT SAVE IT BY USING THE

T J. C. INJECTOR

THE MOST ECOOOMICAL BOILER FEEDER IN TEE WORLD

20

PER CENT..saved In coal over any other make.
Absolutely Automatic. Easily Attached.
Applicable to all kinds of Boilers.

. NOT EXPENSIVE .

“Will outwear any other make and is simple in censtruction.

It is easy to operate, and is the most powerful feeder in the world.

The T. J. C. INJECTOR is the best because you cannot possibly ge wrong with it.
With high or low steam the result is equally satisfactory. ’
It combines the utmost simplicity with perfect efficiency, and any boy can operate it

PRICE I1.IST

No. Price. Horse Power.
2R R $700....... el to 8
O .. e vnncosaconsnnnsanacs 700, .coit tiiiiiiiiiaaaaa, 8 to 16
D IO 850 . .cveennninannnnne ceas 16 to :
P R R I§00.. .00 teneniinanenaens 40 to 7’3,
T T 22 0. .. ittt e 72 to 120
L T R R R 3000, et ittt 120 to 220
45 .cevinnrar e 3800........ciiiiiiiii 220 to 300

Hamilton Brass Nanufacturmg Co. Ltd.

HAMILTON, ONTARIO.

MINING IRON and STEEL, 1896.

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

::.r.. «Q ea=» 0000

HAVE YOU ORDERED IT?

EAMIILTON.

v < ¢ =
o .ib.-:-—

ONT.ARNIXO.

@000
[ loood““l”
L 411 B.GREENING WIRE CO.Lro.

PERFORATED METALS.

eeoscilllli

o e

1JFREY

i Steel Cablo and Speeial Chainc

“od —T0 —

ELEVATING
wORYEYING
MACHINERY

POR DANOLINT MATGRIAL (F ALL Rlibs

POWER TRAISHISSION
 MACHIGERY.

O & <o . . .
S g i
FA ﬁ@"@"é’"x

T
|
ol | cmmgo En%n‘mrt

¢istunco Conw ying.

JTHE JEFFREY MFG. CO0.
| - Columbus. Ohie.

1G3 Washington ",
I'EW vogrfs'i I'd

Send for Catalogue.

) - Rollcr Chaing, Stecl B2y,

WATER WHEEL

ADAPTED TO ALL HEADS FROM

3 FEET TO 2000 FEET.

Our expericnce of 23 vears building Water Wheels enables us to suit every re-
quircu.nt of Water Power Plants. We guarantee satisfaction. Send for
Pam ~>let, 8.0 e Iead, and write full particulars, .

JAMES LEFFEL & C0., Springfield, Ohio, U. 3. A.

EWART LINK-BELTING

STANDARD S8TEEL CHAINS AND SBEVERAL
SPECIAL CHAINS FOR

ELEVATING AND CONVEYING MACHINERY

FOR HANDLING MATERIAL OF ALL KINDS

EXPERIENCE
IN LINK-BELTINC.

WE oARRY . sT0OK OVER 20 TONS.

POWER TRANSMISSION MAOCHINERY.

MELTING, OABLE, ROPE OR LINK-BELTING,

OABLE OONVEYORS FOR LONG-DISTANCE OONVEYING,
SYEEL SOREENS, MOOULLY ROGK ORUSHERS, STEEL
PULLEYS, GRIP PULLEYS, SBHAFTING UP TO 28 FEET LONG.

Seond for New' Link-Beit Catalogue—just out of press.
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FRASER & CHALMERS
Chicago, lll., U.S.A., and 43 Threadneedle St., E.C., London, Eng.

THE RIEDLER PUMP 2uiiece

To whose representatives we have just sold a Riedler Pump, capacity
500 gallons per minute, against a head of 1000 feet. Also Riedler
Pumps to N. S. Stratton, Independence Mine, Colorado; Montana Min-
ing Co., and many others.

Its Merits
Recognized

FRASER & CHALMERS, Chicago, Illinois.
GOLD MILL WANTED.

‘N’ ANTED 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 1f in first-class order and accessible.

No objection to

ADDRESS :

W. R. WHITE,

Secretary-Treasurer,
PEMBROKE, ONT.

ROBIN & SADLER

MANUTACTURERS OF

Ll

({4

MONTREAL  TORONT®
2518 %2520 NOTRE DAME %7129 BAY ST,

M:ining" Machinery for Sale.

‘ Ooncentratlng Machinery, consisting of Farrel's Ore
. Grushers of Different Sizes, Crushing Rolls,
- -Jigs, Wire Screens, Etc., Etc.

ThlS Is all 1mporte;d machmery, and m ﬁrst class workmg coqd:txon
[EEall [

R , mk mRTlcm./\g.s APPu TO THE

CHEMICAL"

d.A.m'rOm

NIGHOLS’?«\

N

COMPANY,

».Q

e

MINE
LocOMOTIVES

JEFFREY

Coal Cutters, Drills,
Loeomotives, Sereens,
Tipples, Elevators, are

LEADERS.

SEND FOR
CATALOGUE

Tue JEFFREY MFG. CO..

Columbus, O.

JEFFREY LATEST COAL CUTTER.

Chemical avo Assay Apparatus

AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO. BATTERSEA, ENG.

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS

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,
Kavalier's Bohemian Glassware ; Royal
Berlin and Meissen Porcelain
Platinum Wire, Foil,
Crucibles and Dishes, Swedish and Rhenish Filter Paper.

BEEAT

LYMAN, SONS & COMPANY,

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

REDDAWAY'S PATENT

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

CHEAPER, LIGHTER, MORE PLIABLE AND
-MORE DORABLE 'n-lmu:ousus I.EATHER *

W. A FLEMIN G, Sole Agent for Ganada,

57 St. Francois Xa.vlor Stmt, Montreal.
Victoria Chambers, Ottawa.
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John E. Hardman, S.B.

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

Can be consulted on all matters pertai to the prot
The development and management of Gold Properties a specialty.

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

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

HOBSON & WARNER

Mining Engineers.
‘Twenty Years Practical Exporlsneo in California

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

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

QUESNELLE FORKS, BRITISH COLUMBIA.

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

REPRESENTED AT VANCOUVER BY

M. BROWINING,

Corner Granille and George Streets,
Vancouver, British Columbta.

J.

- J. BURLEY SMITH,

-Civil and Mining Engineer,
30 Years Experience.
Glenalmond, Buckingham, Que.

Undertakes the Prospecting of
Mines and Mineral Lands . .

Diamond Drill Borings made by contract for all min-
-erals (earthy and mietalliferous), 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 Olﬂfl St., New York.

Engineers, Metallurgists &
Assayers.

| Publte 0re sampling and storage Works
4 All the princi f furnace materials
thewoddepudnredmb;yé";shlgumm:um‘ﬁn
] cates of assay, through

e Secretary of the

l qndal E:nh-lmof
y United Sutu,cnnot‘mot
wpu through in bond can be openad

our works,

ents received md sold te
| w,“"“‘“‘. Sond for creaiar giving fll pacticsars:

Mines ox;mlned and samplod. Asuyl
! and Analyses of all kinds. )

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,
MINING ENG:INEER and METALLURGIST,
Wiil report on Mines and Mineral Properties

" ADDRESS:
156 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

Member of the American Institute of Mining Engineers
Member of the Society of Arts, Crafts and Industries, London
Member of the Mining Society of Nova Scotia.

ONSULTING METALLURGIST,
wyHEMIST AND ASSAYER.

£ Mines and Mineral Lands Sampled, and Assays
made. The treatment of Refractory Gold Ores and Con-
centrates, a specialty.

QUEEN’S BUILDING,
HOLLIS STREET, - -+~ HALIFAX, N.S.

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

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

MINING ENGINEER.

Reports on Mineral Lands, Treatment of Ores, Metallurgical
Processes.

-

83 YORK STREET, ROS8SIN BLOCK, TORONTO.

R. C. CAMPBELL-JOHNSTON

{ of Swansea, India, and the United 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. BURLINCGAME’S

ASSIY OFFCE 2t
' LABORATORY
e et R sarafal eviontion.

Gotd & Silver Ballion “:f,".%‘: Molted and AL
Address, 1738 & 1738 Lawrence 8t., Deaver, Colo.

MICHIGAN MINING SCHOOL.

A State School of Mining Engineering, located in the heart of the
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, echamcs, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Eiectrical Engineering, Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hyd

WALPOLE ROLAND,

Civil and Mining Engineer.

Reports, Surveys, Estimates, & Development

REFERENCES:
Engineering and Mining Journal, New York.

The Canad Mining Review. Ottawa, and
The Mining Journal, London, 'Englan !

CONSULTING ENGINEER.

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

FRANCIS WYATT, Pu.D.
Consulting, Analytical and Technical Chemist

I12-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 of
Gold, Silver, Lead, and
Copper Ores. B

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

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

Buena Fo Sampling Works:
Agency, SABINAS COAHULLA,

Mlnmg, Mmeralogy Petrography, General, Economxc, and Fleld
ci"y etc. as Summer Schools in Surveymg Sho, erme,
jeld Geology Laboratories, Shops and Stamp Mill well
ﬁmpped Tuition free. For Catalogues apply to the Director
oughton, Mich.

J. T. DONLAD,
Assayer and Mining Geologist,

186 8t. James Street, Montreal.

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

“J. G. GWILLIM, B.Ar.Sc.
MINING ENGINEER

New Denver, SLOCAN, B.O.

ORFORD COPPER CO.,

Copper Smelters

Works at Constable’s Hook, N.J., opposite New
Bnghton, 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.

-

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

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

e et Il Tt T TR [T 1Y

T T T T T N, g
10 USERS OF THE DIAMOND DRILL. !;.

Dnamond Dnll Bits set Promptly by an Effici- %'

e
4
} Man  All Work Guaranteed.

Bort and Carbon Diamonds for sale. Same
terms as New York. Prospecting with
American Diamond Dnll at per
foot or by the day.

m & Co.,
OTTAWA.

WV"
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H H FULLER: CO. * =T s

HOISTING
- ENGINES.

ENGINES.

POR

Mines

AND

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

WHOLESALE AND RETAIL DEALERS IN

BUILDERS’, BLACKSMITHS' and GENERAL HARDWARE.
A Inclines..

M I N I NG AND_MINE SUPPLIES
A SPECIALTY,
\ Siono Derrick irom,
SOLE AGENTS FOR NOVA SCOTIA FOR Centrifugal Pumps,.

BOSTON BELTING CO'S RUBBER GOODS,
REEVES WO0O0D SPLIT PULLEYS.

CORRESPONDENCE SOLICITED. Dnm]:s, DERRICKS, STEAM SHOVELS,
SUSPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

P. 0. Box 178, s« Shipments promptiy and carefully attendedto. | ; ¢ STEWART, . MONTREAL.

DRII.L STEEL

« BLACK DIAMOND” STEEL for MINING DRILLS AND ALL OTHER:
PURPOSES. If your Dealer does not carry it, write

‘ PARK BROTHER & CO., LTD.

= 377 st. Paul 8t. MONTREAL..

S 55 B
Bt} (B kY

A%,

5 e n o

@ -

pRﬂ ULIC

s L)
. STOCK SIZES ALWAYS ON HAND

DRAWINGS AND ESTIMATES
- PROMPTLY FURNISHED . .

e NORTHEY CO. iro. TORONTO.. ONTARIO.
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Mining Investment.

‘The report of mining successes is inevitably followed by mining
investment Where money has been made more may be made. A
dividend-paying mine always occasions the purchase of an adjoining
property, reputed to have an extension of the vein, and sometimes a
whole district is bought up on the strength of one rich spot. Thestories
that have come of late from South Africa, Western Australia, Cripple
Creek, Cariboo, Kootenay, Trail Creek, Western Ontariv, Nova Scotia
and other localities where the precious metals have been profitably pro-
duced, have revived a waning interest in the mining industry as an invest-
ment.  But above all the fortunes made in mining share speculations in
London have stimulated the promotion of companies to satisfy the demand
of the public for this fascinating form of gambling. Mining exchanges
are being established in many cities for the purpose of dealing in the
shares of mining companies, some of which are organized solely for this
purpose, the only production of the enterprise being certificates of stock,
usually fine specimens of the engraver’s art.

It scems probable that the present year will witness the greatest
interest in Canadian mining that has ever been known. The troubles in
South Africa and the war scare that arose out of the message of the
President of the United States’ upon the Venezuelan question have
checked foreign investment in the enterprises of those countries and there
seems to be more disposition for Engli-h capital to seek Canadian
opportunities than has been manifested for a long while. There are
evidences also that the wary Canadian capitalist will be tempted by the
golden bait and will seriously entertain the laudable impulse to assist the
mining development of his own country.

Considering this probable course of events it may be well to endeavor
tu give some counael to thuse who will be solicited to invest in nuncs.
And fiest we would say to all such, do not spura the request as a tempt-
ation of Satan and treat the propusal with seurn,
serious consideration fur two goud reasuits, one of which s that there are
certainly great prizes to be had in mining, and the other is that such
investment is one of the best ways of benefitting a country. Do not say

But rather gineat

as did a multi millionaire the other day, when sulicited to put a small
sum into a legitimate and promising mining operation, * I would rather
take the money and throw it into the ocean, then I should know it was
gone, and have done with it ; but if I put it into a mine I should lie
awake nights and worry about it.* There was perhaps some excuse for
this good man’s petulance, for his office was adorned with a large frame
wnlaining very ornamental share certificatesof defunct mining companies.

As to prizes in mining, many examples are now being afforded in
British Columbia, Nova Scotia, Quebec, and more recently in Ontario.
Prospects that were bought from needy explorers at prices ranging from
$100 to $1,000 are heing sold for $20,000 to $350,000 and upwards, and
again the investors in these mines are receiving dividends from. the pro-
duction of ore. Mines are not all swindles or mere holes in the ground
to sink money in. They are frequently good, and when they are good

they are often very good. Ore deposits that on the surface only yielded
$4 or $5 a ton, upon being followed to a depth, have increased in value
to $50 or $60 a ton and have paid handsome profits. New districts are
being opened to which railway transportativon will soon be given, such as
Boundary creek, where immense ore bodies can now be purchased at
moderate prices, and by development are sure in some localities to show
rich pay centres that will make the fortune of the lucky investor, or else
will prove to be of so good an average that, considering the cheapness
of mining and treating large masses of ore, the profits will be great and
steady. .

As to benefits to the country, we can hardly expect either patriotism
or utility to have much influence in deciding an investment. Yet it may
have its weight with some minds, and such should understand that
money put into mines probably moves a more varied and larger number
of industries than any other investment. Every amount expended upon
mincral production is divided among a multiplicity of interests, for a
mine as a rule involves the creation of a little village of its own, and in
the opening of the mine and the winning, transport and treatment of the
ore a wonderfully diversified demand is made upon the other hranches
of production and industry. Mining investment has a good mental
effect, and ought to be recommended as a tonic and stimulant for inva-
lids. Itis intensely interesting and gives a wide range to the thoughts
and opens up enquiry about localities and methods of work that are both
entertaining and instructive, and when the telegram comes that the pay
streak has been struck and high assays secured, and that the vein has
widened with depth, the excitement is so pleasurable that it is as good
as a dividend in itsclf for its effect upon the happy investor.

The greatest difficulty, however, in mining investment is to decide
what is a good venture, and it is on this point that we aim to give
some good advice to our capitalistic friends. There 15 no doubt that
they have been woefully bitten by glib-tongued  promoters, who, coming
with all the rumance of the wild and wooly west about them, effectually
pull the wool over the confiding investor’s eyes.  Even when they have
gone to visit the mine personally they have been equally decived.
After a wearisume journey and the discomfurts of log cabin bunks and
muners’ grub, they toil up the tortuous trail or scramble through the thick
underbrush until, when the spot is reached where the trersure is said to
be, they ate too exhausted to investigate properly, and toov disgusted to
feel any interest. They willingly accept the representations of others
rather than make further effort to examine for themselves.  Or if they
go into the tunnel or descend the shaft, with eyes scarcely able to peer
through the grim darkness, they sce nothing but moist, black rock, until
the well instructed and wily pit foreman strikes with his pick and hands
up a glittering piece of ore, and then another, saying with each stroke,
*¢ It is here—and here—and here,"” until the visitor thinks the whole face
of the tunnel is solid ore, whereas it may only have a few streaks that
the miner. knows just where to strike. Or if the visitor selects samples
himself they may be salted. A man was recently met in tue wilds of
British Columbia looking fur a gold mine to put a stamp mill on. He
had 2 mill brought in 150 miles from a railway, but had no mine to
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ewploy it.  Enquiring as to how so singular a thing happened, he said
that he went to examine a mine and was particular to select all the sam-
ples of quarts with his own hands, but he incautiously laid the specimens
down on the ground, and when his back was turned a man adroitly
sprinkled some flour gold over them.  ‘The assays went so high that the
mine was bought and the machinery ordered, but at last one of the ‘nen
got faint-hearted and “blowed ” on his partner, and new assays of rock
proved the mine to be worthless.  These stories are common enough,
and are only alluded to in order to show how diiticult it is for one, who
ha. not the special experience needed for judging, to determine the value
of the proposed investment, A novice would not venture to buy flour
or grain without the inspector’s certificate, yet men will buy mines or
mining shares on the merest impulse or the recommendation of strangers,
or ¢lse will venture upon their own judgment, which has not been trained
to the work in view and is therefore valueless.  The lesson to be taught
is the value of expert testimony—the importance of consulting the men
who know about such matters as much as can be known—for it must be
.admitted that a good deal is necessarily unknown about a4 mine and the
practical miner often sneers at his skilled professional brother by saying,
* One man can sce into the ground as far as another.,”  But this remark
is not correct, for some men can see a long way into the ground, or at
any rate can discern that there is hardly a chance of there being any
value out of visual sight. The maxim we would impress upon the inves-
tor is, Look at the men, not at the mines. Consider that you are prob-
ably incompetent to judge of a mine by personal examination and that
you must necessarily be at the mercy of some one. Mining investment
is largelya matter of confidence ; that is the botherof it.  But being so,
it behooves one to be wary whom he confides in.  If a man high in his
profession, of good repute and known to have been successful in his
undertakings, offers an investment, let it be carefully considered, and
give such an one a decided preference over the unskilled promoter who
retails his hearsay stories into your ear. It is easy to find reliable men,
of skill and experience in mining, and we advise intending investors to
seek them out and profit by their counsels.

Coal Trade Prospects.

_—

There are not wanting evidences that the coal mines of Nova Scotia

.are likely to participate to the full in what appears like a general expan-
.sion of trade. At any rate the outlook is better than for some year past
and the contracts already concluded ensure a large increase on 1893.
Although, owing to local conditions, the Acadia Coal Co. have been
having a quiet time lately, their sales for the current year are in excess
-of last and as a good portion of their output is consumed by large hard-
ware industries in the Maritime Provinces, and the latter are fully booked
for six or cight months ahead, there is no doubt that this enterprise, as

wellas the Springhill and Drummond miines, will benefit very considerably,

We hear on good authority that so bright is the outlook in the iron and

ssteel trades that the Nova Scotia Steel Co. expect for the first time to be
able to consume the whole of their make of pig iron for 1896 at the steel

works. This will mean a large increase in the consumption of fuel at

both works, in which all the local mines participate. The Drummond

colliery has had the busiest winter on record, having shipped over 40,000
tons during the first quarter of the year. This mine has been put in

good order for the season’s work and the capacity increased The com-
pany were making preparations to start the back slope, but this may not

now be necessary, as a contract for 30,000 tons which they took last year

has this time passed to a competitor. Thanks, however, to the excellent

quality of coal now being sent away and the greatly improved picking

an i screening appliances, the Intercolonial Coal Co. is more than hold-

ing its own in the gencral market and is likely to finish up the year with

an increased haulage. The coal washing and coking plants continue to

work satisfactorily, getting rid of all the surplus slack and turning out
500 tons of large, strong coke per month., Messrs. Matheson, of New

Glasgow, are making a new picking belt for this mine capable of handling
700 to 80o tons a day, They are also busy with two splendid Lancashire
boilers for Old Sydney mines, and have just completed an extensive

" -range of haulage gear for the Dominion Coal Co.

Travelling Cape Breton-wards,-we find that at New Campbeliton
the Messrs, Burchell are busy with their preparations for a good season’s
work. They have developed the 4 t. seam to a capacity of 400 or 500
tons a day, and now that the ice has cleared away and traffic through
the St. Peter’s canal is resumed, they anticipate steady work all through
the year. They have already loaded several schooners and are chartering
others for their regular trade.

The General Mining Association have had a large number of men
at work all through the winter, putting the Old Sydney mine in order for
a record output in addition to banking upwards of 50,000 tons. Im-
provements have been made in the pumping appliances by the use of
compressed air, and a new battery of boilers is to be put in early in the
season. ‘The contracts already concluded in the St. Lawrence, New-
foundland and Nova Scotia markets justify the expectation that a sub-
stantial increase on last year’s total will be shown, and this doyen of
Canadian collieries may ship 250,000 tons and thus maintain its position
at the head of all its competitors.

From the Dominion Coal Company great things are expected this
year, as with the installation of endless haulage in Caledonia mine and
the erection of another tower at International Pier, their equipment is
now complete ; the former is already in operation and the latter will soon
be at work. So far as the capacity of the mines.is concerned an output
of 1,500,000 tons could readily be given, but there are one or two factors
in the case which render it difficult to forecast with accuracy how high
the season’s work may total. The unknown quantities are the requirements
of the new People’s Light and Heat Co., Halifax, and the possibilities
of the American market, The former will not be in operation until the
autumn, but from then until the end of the year they may probably take
30,000 to 40,000 tons. The 50,000 tons which this company sent last
year to the States will be increased to at least 100,000, possibly more.
Half of this will be used by the railway companies and half for domestic
and other purposes. Should the gigantic scheme which Mr. H. M.
Whitney is now seeking to carry through the Massachussets’ legislature
become a fait accomplt, a permanent market for a very large quantity of
Cape Breton coal would be assured, but in any case this cannot affect
the tonnage for 1896. Salesup the St. Lawrence will be at least 150,000
tons in excess of last year, and as Montreal stocks ate by this time almost
depleied shipment will commence earlier than for many years past. We
understand that the first cargo for Quebec was shipped from Louisburg
on the “ Loughriggholme ” as early as 17th April. Altogether it seems
probable that this large and enterprising corporation will, during 1896,
ship not far short of 1,200,000 tons, and we trust this is is only the
earnest of still larger shipments and the beginning of more profitable
seasons.

EN PASSANT.

The law respecting the free admission of mining and smelting
machinery not manufactured in Canada has again been renewed. Under
this concession machinery of a value of $169,749 was brought into
Canada duty free last year, and the imports during the present season
will likely be in excess of this figure. ‘The statement prepared by the
Nova Scotia and Quebec Mining Associations has superseded that for-
merly in use and fyled in the Customs department by an enterprising .
Canadian manufacturing establishment. We are also glad- to announce
that the present controller, the Hon. John F. Wood, is making the most
liberal interpretation of the law.
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The Mining Socic't); of Nova Scotia will hold"its next meeting at
1atifax in the last week of July, during the summer carnival.  An invi-
tation to participate in the proceedings has been extended to the sister
organisations in Quebee and Ontario, and it is likely there will be a good
attendance from all three socicties.

\We regret to announce the death of our old friend, Mr. William
King, for many years managing owner of the King Bros. asbestos mines
at Thetford, Que. Mr. King was widely known and respected, and his
kindness and hospitality endeared him to every one who had occasion to
pay a visit to his mine.

‘T'he annual meeting of the Asbestos Club will be held in the Club
1louse, Black Lake, on Thursday, the 3oth inst. )

1t is stated that Mr. John McDougald, M.P, for Pictou County, N.S,,
isto be appointed Commissioner of Customs. Mr. McDougald’s inte-
rests in mining and his knowledge of the requirements of the industry
would render his appointment peculiarly acceptable to the mining com-
munity.

‘The Hon David McKeen having resigned his position as resident
manager of the Dominion Coal Co., Ltd.,, Mr. Hiram Donkin, C.E,,
formerly in charge of the company’s railway, has, we understand, suc-
ceeded to the position,

Mr. F. Cirkel, M.E,, who has been in Germany during the past two
months, is expected home early in May, Mr. Cirkel has been visiting
various continental works manufacturing graphite, in the interests of the
Ontario Graphite Co., and we are informed as a result of his investiga-
tions a milling plant of the best German practice will be erected in
Ouawa. About 4350 tons of graphite have been shipped from the com-
panies’ mines to Ottawa pending the construction of the new works.

——

L4
Mr. H. M. Whitney, President, and Hon. David McKeen, Vice-Presi-
" dent,of the Dominion Coal Co., were in Ottawa last week and had an in-
terview with Sir Charles Tupper.  One of the objects of their visit wasto
discuss the advisability of applying for a similar charter for the manufac-
ture of fuel gas in Canada to the one now under consideration by the
State of Massachussets.

The Nova Scotia Steel Co. is rapidly developing its valuable
hematite mine on Bell Island, Nfld., and expect to make large ship-
ments during the coming season.  They are obtaining splendid results
frow the use of the ore at Ferrona and the Nova Scotia steel works, and
have received an offer from a prominent New York firm for all their sur-
plus yield in 1896. We also understand that they have been approached
by an English firm, who, owing to the present inflation of trade in the
Old Country and the enormous expausion of the steel industry, find it
difficult to obtain adequate supplies.

Mr. Graham Fraser, the president of the company, has just gone to
Newfoundland to install the new manager, Mr. J. Sutherland, of Pictou,
and to make an inspection of the works.

It is not unlikely that in the course of another year this enterprising
company may try their luck in déveloping what is believed -to be a valu-
able coal area near Port Hood. Two good seams of coal have already
been exposed and favorably- reported-upon by an ¢xpert from the office
of Mr. Emerson Bainbridge, M.P., one of ' the leading English -mining
engineers.’ I this mine'should be openéd the company could obtain
their supplies of fuel by barge within five -or' six hours’.tow:of their
works. This should enable them to compete successfully with any works
in the trade.

Much stress is Jaid upon the claim of cost, extravagance and losses
in mining, by a certain class, when the subject is under discussion.
Statenients are often made concerning the amount of money put into
mines in order to Lring a little out, and other comparisons which are
odious, not because they are comparisons, but because they are not, In
the first place it may safely be stated that the money expended in the
actual development is paid to a class of hard-working men and contrib-
utes not only to their support, but also goes to some extent to the main-
tenance of other branches of business.  Qutside of the money expended
in the legitimate development of the wines, there are and have been
large sums of money spent which cannot be justly charged to the account
of mining The items under the head of expenseaccount which a young
superintendent, fresh, perhaps, from school, and knowing nothing of
mines, may spend in the luxurious furnishing of an office with plate
mirrors, velvet carpets and fine furniture, and the purchasing of horses,
carriage, wines, ctc., cannot under any strict business law be fairly added
to the cost of mining.
which purchases machinery before there is a mine to be worked, or
erects a costly plant for milling ores where a smelter is required, should
not be added to the sum total of the legitimate cost of mining.  Mining,
when most intelligently and economically conducted, is an expensive
industry.  Large capital is required to insure success even where experi-
ence and ability of the highest order directs every operation. ‘The busi-
ness of extracting ores, in and of itself, is costly and difficult under the
most favorable circumstances, so that it should not be forced to bear an
additional burden in this direction for which it is in no sense responsible.
Already there is noticeable a marked improvement in this direction. A
better understanding tnore generally prevails. Business men are giving
personal attention to their investments and are investigating more thor-
oughly than ever before the basis of the enterprises into which they are
invited to put their capital. Under the dispensation which is rapidly
removing the development of a mine from the speculative influence of
the stock-board ‘o the domain of practical productive industry, a cloud
of evils have taken flight and others are preparing for a hasty exodus.
Every successful method of treatment, every new line of railway, every
new facility in the way of more available wills or smelters, improved
machinery and every economy tends to decrease the cost of mining and,.
as, a natural consequence, to increase the value of the product and ex-
tend the producing capacity of our mines. Thuse things give promise of
most wonderful results in the future and establish beyond a doubt the
security and permanency of the most promising industry in our Dom-
inion.

Perhaps no other line of industry has suffered so much from inex-
perience and a total disregard of the fundamental principles of business.
as the mining industry of this country. At the moment when eastern
Canada is threatened with a flood of western mining stocks, it may be
not unnecessary to remind our readers that production is the chief object
to be attained, and the security assured in this direction must be con-
sidered the only real basis of value in investigating the merits of any
proposition in this great field, which promises such remunerative results
under proper management. )

The history of the struggling existence and final starvation of many-
local papers in prosperous mining localities is not a creditable record for-
an industry so broad and liberal in many other respects. Especially is-
this true in view of the fact that the mines have been most faithfully.
upheld and owe the large proportion of their value and, success to the
very means which. has been neglected and unrewarded. The report of
mining properties, strikes.of ore ‘bodies in mines, shipmentfrom smelt-.
ers, value -of ore and mill runs, has been most faithfully made, to be
copied by the metropolitan review in the centres of capital -until a tide-:
of enquiryand investment has been attracted to the localityanda general -
condition of prosperous activity established by which hundreds have
been benefitted. In many cases this gratuitous work, which has cost.

In one sense, also, the expense of inexperience, |
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time and money, has been done faithfully and impartiatly for those who
have never coarributed the amount of an znnual subscription to the
paper which has been -he :hief cause of their prosperity, The mining
industry of Canada today owes its promising condition, its general
activity, the favorable state of public opinion towards mining, the invest-
ment of capital and the remarkable developent now taking place more
to the influence of the press than to any one or ail other influences coni-
bined, but its return for all this benefit has, as a rule, been most nig-
gardly and certainly unjust.

The coal output of British Columina during the year 1895 amounted
to 939,654 tons as compared with 1,012,053 tons in 1894. The pro-
ducers were as follows :—

pany was formed with a capital of $30,000, and the sinking of the shaft
was carried on with all possible speed. At a depth of 300 fect a minor
pay chute was cut, which gave a mill test of 6 oz of gold per ton, and
at 350 feet the main roll was cut and milling operations at once started,

The main pay chute has an average width of 8 inches, and an aver-
age depth of 55 feet, and dips about 32°. ‘The aveiage mill returns for
the last year gave 94 oz of gold per ton of quartz.

At the end of March, 1895, exactly a year from the formation of
the company, the first dividend, one of § per cent, was paid to the
shareholders, and since that date monthly dividends of five per cent. have
been paid regularly, thus up to date making 13 dividends of § per cent.
each, or at the rate of 6o per cent. per annum. ‘The shaft has now been
sunk to a depth of a little over 4oo feet, from which a slope on the dip

\\‘: ';;;:::‘0;0?;:'" """ ggg';gg of the pay chute has been driven for 250 feet, and the ore gradually
Union QO teeenieririieesiei e tenaanes 264,550 taken out by overhead stoping. At a distance of 150 feet from the shaft

The quantity exported was 756,333 tons, principally to San Fran-
cisco, San Pedro, and San Diego, in California.  Shipments were also
made to Oregonand Washington States Alaska, Petropauloski, Huwaiian
Islands, and to Acapulco in Mexico.

Successful Gold Mines.

No. 1.

Tue GoLpeN Lope.

The property is situated in the Uniacke gold district, Hants Co.,,
Nova Scotia.

Operations were started in January, 1894, and a shaft was sunk
with a view to cutting a pay chute at that time worked on the adjoining
property by Messrs. Thompson & Quirk. A survey of the latter property
showed that the pay chute should be cut by the shaft on the Golden

a rise has been put up, connecting the upper pay chute, 50 feet above,
which is now heing worked back in the direction of the shaft. The mill
returns for this upper pay chute still give 6 oz. per ton.

Besides paying a dividend of 6o per cent. the company have spent
upwards of $5,500 in development and additional plant, including a
large compound duplex plunger pump, with a capacity of 160 gallons
per minute, which itis estimated will be capable of coping with any
water likely to be met, up to a depth of 2,000 feet on the incline. It
will thus be noticed that besides paying a dividend of 6o per cent. on
the capital of the company, an additional 18 per cent. has been expended
in improving the property and adding new machinery.

The milling plant consists of a g-stamp mill, which is, however,
ample, o5 only from 20 to jo tons of ore are crushed per month.

The officials of the company are e Directors, Mr., H. H. Bell,
President ; Mr. A. A. Hayward, Managing Director; Mr. A, M. Jack,

Lode property at a depth of about 350 feet.  In March of 1894 a com-  Sec,Treas.

GOLD MINING IN NOVA SCOTIA.

The following Returns from the Mines have been reported for royalty since our last issue,
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. o {OQuariz Cnlsh(-d.i Vield of Gold. Total Yield,
Name of District. Name of Mill or Co. Months in whx::h Crushing was done and |
Returns made. | H -
\ " Nowof Tons.  Ozs. Dwis. Grs. | Qzs. Dwis, Grs.
§ — -
! * *

Sherbravke i iiiennnnnens New Glasgow Convvvnenanoan Mareh ... ... Che seeseseans [P 280 2 o o
 ieeiiea s MeNaughton Co (L0 oL, Mareh, i i 137 ‘ 103 14 o
e Stellarton Gold Mining Co .ovuvt s ‘.\l:\tch ................................... 50 ‘ 12 10 o

| ' i a73 | 18 4 o] 188 4 o

Moose River and Caribou, .. .. Muose River Gold Mining Co (o0 o March, . (ieiiiiiniiiinreieefiieneinens i 130 o 3 o

(0 o ceeniDamas Towquoy.o ooiis o0 ool January, Febroary, Marcho.ooooiiiiiian 1379 140 10 o
! ! ; _— ‘ - - —
’ i l 1709 169 13 o 169 13 0

Gold Riverae covvnnen. .. :'l‘. N.oBaker, ciiiuienniiionaianes January, Febraary, March «ovvvven veneens 56 107 o 7 107 o 7

! e . ,

Stormont cveiy veeenane oee Rictardson Gold Mining Co... .. FFebmary ... ... te taee seeee eee tesrea? 1150 197 15 o
S ieiesiiereeneaee Jawmes Av MeDonald. ..., .. oo Febtuary, Lo i e see e ¢ 133 69 o o
. feresrreietinaes 3G MeDonald oLl February ooon in Ll i ) 109 133 5 o
i ieeieeee e WGrifin Gold Mining Co,.oouuues, S T PO ! 159 100 o o
“ . ;l D, Copelaadeciivienies o o ;]nnu:uv. February, Marcho o covieviiinenen, ! 743 361 7 o

i . 2375 861 7 o 861 7 (o]

Waverley coevveeiraeeaians Tudor Gold Mining Co........ e .fOcL, Nav., Dee., Jan., Feb., March.,.. ... ‘ 1398 248 1o o 248 10 0

i .
Brookficld, Queens Co...... W. L Libbey..evenee oo ae . ..i.\l:\rch .................... ‘\f\s’,‘;‘\'}:“ 1;‘;} 425 | 330 o of 33 o o
M L}

Wine Harbor.ooovviaienn.. WA Adams.eieieeean e o0 8Sept., Oct., Nov, Dec, Jana . oovienoenes 138 271 17 6 271 17 6

LTS ;

Jake Catehaiiveeveneennnnee lohn 1., ANCESON.ueannereeneen e MARCN et e ernereeeans PEP cerennadt 0 3 12 o 3 12 )

re &

15-Mile Stream..oeiieeenas. INew Egerton Gold Co..., ..., . «o.ifanuary, February, March.ooviiieniiinnns, 1570 1034 15 o'l 1034 13 ]

South Uniacke. cvevnenvnereerle Jo Withtow. ceuerneenevneneeenfanuary, Marcheue.eeenenrreennns eeenns 72 66 6 18] & 6 18

' ‘ 3276 5 7




Rossland, B.C., in 189s.

The New Trail Smelter. Daily Capacity 200 Tons.
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British Columbia Smelting and kefining Co.--O'Hara Furnace Building.
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British Columbia Refining and Smeilting Co.—New Worizs at Trail, B.C.
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The New Smelter at Trail, B.C.-—-Combined Automatic Roasting and Matteing Furnaces.

New Vancouver Coal Mining and Land Co.—No. ¢ Shaft from Harbor.
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No. 1 Shaft. New Vaucouver Coal Mining Co., Nanaimo, B.C,

Richardson Gold Mine 4o0-Stamp Mill at Country Harbor, N.S.



+
H

C R e v P

e

Richardson Gold Mining Co.—Shaft House and Forge.
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Richardson Gold Mine, N.S.—Face East Tunnel, width 20 Feet.
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Wallingford Mica Mine, Templeton, Que.
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Bell's Asbestos Co. Ltd. —Thetferd Mines, Que.

Broad Cove Coal Co. Ltd.—Outcrop of 14 Foot Scam, Cape Breton.



Surface Works. Torbrook Iron Mine, Nova Scotix.

10-Stamp Mill at North Brookfield, Nova Scotia.
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Notes on the Grand Lake Coal Field of
New Brunswick.

By R. G B Leeig, B Sc., Torbrook, N.S.

The Grand  Lake coal-field is situated about seventy miles north of
St. John city, and in a direct line between Fredericton and Moncton,
twenty miles east of the former town, and fifty miles west of the latter.
Tt is thus the neavest coal field to the Province of Quebec, being four
hundred and eghty-four miles from Montreal by rail, (235 miles of which,
between Grand Lake and Fredencton, have not yet been censtructed)
or mare than 200 miles aarer than the nearest Nova Scotian coal field.
The distance by rail to St. John, e Fredericton by C.P.R,, is go mles,
and the distance by water So.  To Fredericton, the distance by river is
the same as to St. John : the nver and lake bemng navigable for boats
drawing under nine feet of water.

The coal field lies to the north of Grand lake, extending inland
from the shore about 10 miles.

Grand lake, 23 miles long, and from 4 to 7 miles wide, is a navig-
able arm of the rver St John, and into which flow several large streams,

The coal-field extends from Coal creck on the cast, to Lattle niver
on the west, while through it run the Newceastle and Salmon rivers. Fhe
southern boundary s the kike shore, winle the northern it has not
yet been absolutely determined, owing to the existence of extensive bogs,
out of which the rivers mentioned take their rise

The area thus bounded contains about 100 square nules, and com-
prises the operative, or workable field, the most productive scction of
which, is that portion west of the Newcastle river, and known as the
Newecastle ficld.  Workable coal bas recently been discovered west of
Little river, which T think may prove of importance, owing to its prox-
imity to Fredericton in comparison to the rest of the field, but 1ts extent
has not yet yet been determined. The strata in this district lie almost
flat, rising gently from the lake shore inland in a north-westerly direction.
“The dip seldom exceeds four or five degrees.  ‘The undulations are
gentle and in no case abrupy, the surface generally conforming to the
folds of the strata.

Prof. L. W. Bailey and Mr. G. F. Mathew, i their report for the Geo-
logical Survey of Canada, (Report of Progress 1872-73) divide the car-
boniferous formation of Central New Brunswick somewhat as follows :—

Lowwer Carboniferous, composed of red conglomerates and sand-
stones, red shales and pusplish doleritic rocks containing zcolites.

AMiddle Carboniferous, sub-divided as follows :—

BarkeN Measuires: Resembling the millstone gnt of Nova
Scotia—consisting of grey conglomerates, coarse grey grits and
sandstones, and grey sandy shales.  “Thickness, 200 feet.

Provuctive MeasukEs: Corresponding to thelower pro-
ductive measures of Nova Scotia—consisting of finer grey
sandstones, fossiliferous shales, fire-.clays and coal scams.
Thickness, 200 ft.

Upper Carboniferous, consisting of purple sandstones and shales.
“Thickness, 200 ft.

The only coal seam in the Grand lake coalfield known to be of
cconomic value is the *surface secam.”  This seam consists of very clean
coal, of an average thickness of 2 fi., but varying in places from 134 to 3
ft  Itis generally accompanicd by a smaller scam, from 6 to 8 inches in
thickness, which occurs cither above or below it, in different localities,
and is separated from the larger scam by a few inches of fire-clay. The
“surface scam ” has been found to underlie continuously the whole coal
field, save where it has been eroded in the localities where the streams
cut through the bed.

The term * Newcastle coal ” has been applied to the coal mined in
the vicinity of the Neweastle river, and in the district between the New-
castle and Little rivers.  In this district the seam is thicker, and of much
better quality than in the castern portion of the coal field, where coal
mining operations were first pursued.

The Grand lake coal was first discovered by the French about 200
years ago, near the mouth of the Salmon river, where the seam is about
20 in thick, and of rather poor quality. With the bLelief that thicker
beds of coal existed below the surface seam, boring operations were com.

* menced in 1837 by a private company organized for the purpose.  ‘The
first bore-hole was put down near the mouth of Salmon river, and a
depth of 4oz feet was reached. At 21 ft. the “surface seam” was en.
countered, t ft. 1o . thick, and at a depth of 262 ft. a bed of bLitumi.
nous shaleand coal was struck, 8 ft. in thickness.  The method of boring,
however, was unsatisfactory, and on this account a second bormg was
made in 1866 on Coal creck, five miles west from the first, but was only
carried to a depth of 96 ft., when the dnll became jammed in the hole,
and operations suspended.
through.

The surface seam was the only coal passed

Again in 1870, another boring on the Salmon river proved equally
barren of satisfactory results. A seam of impure coal, 6 in. thick, was
found at a depth of 96 ft.  Disagreement between members of the com.
pany caused cessation of work, when a depth of 218 ft. had been
attained

In 1852 73 boring operations were conducted by the Local and
Dominion Governments, near the Newcastle river, at a point 3 miles
inland from the lake and 12 miles west of the old bore-holes. M. K.
W, LS superintended the work,  Two holes wate put down, 170 amd
190 ft. respectively @ but apart from the “surface seam ” no coal was
struck.

‘The same year (1873), at a point 3 miles south from the last holes,
and half a mile from the lake shore, a bore-hole was sunk 10 a depth of
400 ft., the last 100 ft. of which appeated to be ina formation underlying
the coal measures.  No coal was reported from this boring,

‘T'aking the result of these bore-holes, and considering the carcful
explorations conducted in this district by Prof. Bailey and Mr. Mathew,
we mey safely state, although possible, it is by no means probable, that
there exist other seams of value underlying the ¢ surface seam.”

I have stated that the area of the Grand lake coal-field is about 100
square miles : hut this does not include that portion of the district whre
the upper carboniferous overlies the productive measures.

A remarkable fact in connection with this coal sceam i~ that in no
place has the coal been found at a greater depth than 45 &., and it is
not probable that at any spot, in the Grand lake coal-field proper, it lics
at a greater depth than 6o ft. below the surface.  ‘This fact, therefore,
enables the coal to be mined at any point by sinking of shafts compara-
tively inexpensive and requiring no heavy machinery, but rather that of a
portable nature, which could he moved from plac: to place as the coal
became worked out

Hundreds of acres have been proved by means of test pits, where
the coal is merely covered with a few feet of alluvial, and would be won
by the process of stripping.  Steam shovels could be advantageously
employed in this connection.  “The arcas capable of being thus stripped
occur mostly at or near the heads of the various brooks.

An important and valuable feature of this coalicld is that, from the
position of the coal seam, it has a natural drainage by means of the
streams which traverse it, cutting through the strata ata lower depth
than the coal.

The coal ~btained from the “surface seam ” is bituminous and of
the coking varicty. The following are some of the analyses of Newcastle
coal, made by Wm. Smail, B. A. Sc.:—

11 II1.

Neweastle River.f  New Zion. | No. 18 Brook.

Volatile. . ooenenes teseseasraas 37-3° 35.23 37.10
Fixed catbon. .. ....0 o0 oens 59.35 55.80 61.10
Asheiiiioriirene teernnnne oo 3.33 4.20 1.80
Sulphur.ceeeies iiiinnreinnnns 2.6b 1.68 1.9
Coke....... 62.72 60.00 62.90
B 1 L 4.75
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‘I'o show the similarity which exists between Grand lake and Cape
Bicton coals, I append the following average of the analyses of Cape
Breton coals as given by the Geological Survey of Canada, and confirmed
by a complete set of analyses made by Dr. Gilpin:—

Volatile.. cooetiiiiiiiieniiee cr tivien 1aees 33.43
Fixedcarhon « o ciee viiieninine ceseranes 61.87
73 PN 4.22
Sulphur.. L i i e i i i iaes 2.37

Grand Lake coul ignites quickly and burns with a bright flame.
Screened Newceastle coal is an excellent house and steam coal, whereas
the fine is well known as a blacksmith coal of superior quality.

‘The great difficulty heretofore in the way of obtaining the deserved
place i the market for Newcastle coal, arises from the fact that farmers
holding land in fee simple are allowed the privilege 1o m'ne the *“surface
scam” on their property, without the payment of royalty to the Govern-
ment.  Each farmer having conditions favorable, theretore, mines coal
on his own land, He usually lets the miring out by contract, paying
the contractor so much per chaldron. The miner, if not very scrupulous,
allows a certain percentage of shale, pyrites and poor coal to make up
his chaldron, and the coal not being picked or screened geverally goes
to the market in a very bad state.

Dr. Gilpin, in writing of thi> coal, stutes, “when properly cleaned
and bandled it should furnish a guod quality of ceal, comparing well
with other maritime coals.”

In regard to quantity of coal available in the Newcastle field (that
is the district between the Newcastle and Little rivers), we have go square
miles of coal area.  Assuming specific gravity of coal 10 be 1°26, or weight
7875 Ibs. per cubic foot, and taking 20 inches as average thickness of
seam, we find that in an acre we have 2,552 tons; and for 4o square
miles we have 65,331,200 tons. Allowing 209 for areas where the seam
is eroded by streams, this gives us a balance of over 52 million tons
available in this district. The Geological Survey report estimates the
coal of the Grand lake coal field at not less than 154,948,000 tons.

Mimng operations have been continued on a small scale for over
thirty years, with an annual output of about 4,0co chaldrons. Notmore
than 125,000 tons have been mined in the district.

With the present limited output the coal costs the miner about 8o
cents per ton, including timber, stores, etc.

The cost of teaming the coal to the lake shore (three to six miles)
is from 45 to 70 cents per ton. Cost of shipment to St. John or
Fredericton by wood-boats, 70 cents per ton.  Total cost in St. John or
Fredericton, $2.20 per ton.

Screened Newcastle coal, with proper facilities for mining, handling
and transport, ought to be landed in the above named places for little
more than half the present cost.

Nova Scotia Coals as Steam Producers.

By F. H. Mawy, F.C.S., and W. G, MATHESON,

The object of this paper is to place on record some results obtained
from an analysis of samples of coal from the various mines in Nova
Scotia  This was undertaken principally because of the fact that it is
impossible in any books of reference known to the writers to get at any
wlonnation as to the thermal value of tae fuel we are compelled to use,
and hence the difficulty of instituting a comparison between the duty of
any steam plant using our own coal and those using coal mined else-
where. It is not unusual to find full information concerning coals of
other countries, and hence well known, while our own coal is all dis-
posed of in onc item, and that comparing by no means favorably. Of
¢ourse this is entirely as regards coal as a fuel as being capable of
wolving so much heat, of being able to evaporate so much water, of
containing so many T. U, With its properties as a gas producer, or its
value for coking we have nothing to do.  Most of it is used for gener-

ating steam, and.its value for this is what concerns us most. How many
lbs. of water will ane Wb, of it evaperate ?  ‘That is the question we wish
to settle, for on this depends the comparison of one steam plant with
another. We find that at such a place, for instance, one steam user is
evaporating 6 or 7, or & lbs. of water per lb. of coal, while others are
doing 9 or 10, or 11.  Why the difference? Is it due to difference in
design of gcnerafors, or difference in quality of fuel ?  Or if one manu-
facturer decides on testing his plant whatabout the result? for he knows
nothing of what the fuel he is using is capable of doing, and hence the
result is more or less valueless,  If it is lugh he is probably satisfied, but
if it is low or only fairly good, where does the fault lie? Is he using a
gencrator that is wasteful or could he get Letter fuel for his money ?

The only method of his satisfying himself on this point is by knhow-
ng the calorific value of the fuel, and to get at this value of the different
;coals in the province was the reason for instituting the tests herewith
recorded.

Nova Scorta Coal.

The method used for taking the calorific power of the various coals
was a calorimetric one, and the instrument used was a modification of
the Thompson calorimeter.  In order to make the results the more com-
parable, the initial temperatire of the water in each case was the same.
‘The combustion of the coal was brought about by a mixture of 2 parts
of chlorate of potash and 1 part of nitre. The formula by which the
results were calculated was the usual one, nameiy :

==t a)

n
1 =weight of coal.

w:zweight of water.

¢ =weight of copper in calorimeter.
s =specific heat of copper.
#“=initial temperature of water.
¢'=final temperature of water.

There also has to be a correction for the heat taken up by the glass.
We consider that for a laboratory test which will give the truest calorific
power of a coal the calorimetric test is in advance of any other method.

Attempts have recently been made to revive Berthier's method for
estimating the calorific power of coal. This method consisted of placing
a weighed quantity of finely divided coal thoroughly mixed with more
than sufficient mon-oxide of lead to completely oxidize it, and calculating
the calorific power from the resulting button of lead. A little thought
will show that this method is not reliable, although at times it may closely
approximate the true calorific power. It is an open question whether
some of the more volatile matter of the coal will not become volatilized
at a temperature below that required to reduce oxide of lead, but setting
aside this by no means unimportant factor, there are other reasons which
will render Berthier’s method valueless.

There are three constituents of coal whose action on oxide of lead
it is mainly necessary for us to study, namely, carbon, hydrogen and.
sulphur,

‘The final chemical action of these three substances on litharge may
be ¢xpressed by the following equations :—

2PhbO + C=20b + CO,
PbO +2H= Pb+ H,0
2PhO + S =2Pb +$0,

Taking the atomic weight of lead as 207, oxygen as 16, hydrogen
as 1, carbon as 12, and sulphur as 32, we get following equivalents of
lead for each of the elementary component parts of coal under consider-
ation :—

1 part of carbon = 34.5 parts of lead.
T ¢ hydrogen = 103.5 ‘¢ o
1 sulphur = 12.9 ¢ o

We next have to consider the calorific power of each of these ele-
ments, for which purpose we propose to take the figures obtained by

Sibbermann:
Carbon = 8030 calories.
Hydrogen=34462 ¢
Sulphur = 2216 *
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It will thus be seen that while the calorific power of hydrogen is
more than four times that of carbon, part for part hydrogen will reduce
three times as much lead as carhon.  As a set-off against this enormous
source of errur the whole of the oaygen contained in the coal in a free
state will have to be satisfied with sufficient hydrogen to form water,
before any lead becomes reduced.

Comparing sulphur to carbon it will be seen that the discrepancy is
not so great, but a high percentage of sulphur will give by this method a
calorific power higher than the truth.

The other method of taking the calorific power consists of first
making an analysis of the coal, and “hen giving each component part its
calorific power and adding the whole together ; the whole of the oxygen
is satisfied with sufficient hydrogen to form water, and the calorific power
of the surplus hydrogen only estimated.

The calorific power of a fuel taken by this method is open to the
following sources of error: (1) In the combustion of the coal, iron pyrites
is converted into ferric oxide and the sulphur into sulphurous anhydnde ;
in the presence of lime or other base this latter would remain behind
with the ashes, and its calorific power would escape calculation.  (2)
The hydrogen in the water of combinatiun which always eaists in fire-
clay (a very usual constituent of coal ash) would be calculated as hydro-
gen  (3) Inthe event of acoal containing a carbonate—and many coals
contain carbonate of lime, while some of our Nova Scotia coals contain
carbonate of iron—the carbonic acid would be evolved in the combus-
tion and be calculated as carbon.  In general practice it is found that the
calculated calorific power is greater than that obtained by the calorimetric
method, while that obtained by the Berthier method is less.

The following (taken from the report on coals suited to the steam
navy by Dela Bache and Playfur) are the evaporative powers obtained
by calculations and the actual practical results obtained in boilers of a
few British coals :—

s

Calculated Evaporative]  Practical Result
Locality. power of 1t Ih. o
coal. 1 1b. Coal.
Ebbn Vale..oooovviis vnnts «oves] 15,635 lhs, water, 10.21 ths. water.
Mynydd Newyddoooo coviviinnnen. 14 904 ¢ o 9 52 ¢ s
Porthmawr.. ..., ..., e 12,811 ¢ ¢ 7-53 ¢ .
Elgin Wallsend.. ..... ceereneniaed] 130422 ¢ “ §.46 ¢ ¢

Of course in actual practice a certain amount of the coal escapes
complete combustion, which accounts to a great extent for the wide
difference between theory and practice , and then a by no means incon-
siderable amount of heat is lust up the chimney stack and by radistion.

Turning to the sulphur contained n coal, its mode of combination
is a matter of no small importance. It may appropriately be described
as volatile sulphur, fixed sulphur and sulphur in ash

The first form 1s principally a matter of consideration for the gas
manufacturer, as in the destructive distillation of coal, it will Le evolved
as cither hydrogen sulphide or one of the sulphides of carbon. The
fixed sulphur, or the sulphur contained m the coke, usually exists as a
sulphide of iron, and is a matter of consideration to the irgn manufac-
The sulphur contained in the ash probably originally existed in
the coal as a sulphate of sulphide of one of the alkalis or alkahine earths,
or it may in the process of burning be taken from the sulphide of iron
by an alkali or alkaline earth present in the coal.  This last form of
sulphur is not detnimental to the coal, whatever may be the use to which
it is put.  For steam and houschold purposes both the volatile and fixed
sulphur are cqually noxious.

Ashes of Coal The consumer too often contents himself with a
knowledge of the proportion of ash in a coal, while he utterly disregards
its composition.

Much iron pyrites is very injurious to steam coal, for in the reduc-

turer.

ing atmosphere of the grate in which the coal is burned, the iron pyrites
does not become oxidized, but remains in the ash, and falling to tZ
bottom of the grate in a semi-liquid form, it comes in contact with the
fire bars.  Here it cuts off a considerable amount of the draught and
stops its cooling effect on the fire bars, and they becoming heated are
rapidly caten away by the corrosive action of the sulphide. Similarly,
when the composition of the ash is such that it sinters together, a clinker
is formed on the fire bars, cutting off to a large extent the cooling effect
of the draught, and consequently fire bars become heated and readily
oxidized, It is exceedingly unusual to get an ash which is sufficiently
fusible to run between the bars of the grate, unless it be mainly a sulphide
of iron, which as we have already stated, is injurious to the fire bars, Tt
is thercfore advisable to try and select a coal with a difficultly fusible
ash. Such an ash should be high in silica and may contain from 15 to
25 per cent. of alununa. It should be low m oxide of won and very low
in lime, magnesia and the fixed alkalics.

Many other forms of ash are of course equally infusible, for instance
an ash mainly composed of an alkaline earth,

Provided the ash does not clinker, a comparatively high ash is
rather beneficial in a steam coal than otherwise, for it holds the fire to-
gether and prevents it from too rapidly collapsing.

The physical as well as the chemical properties of a coal are a
wmatter of considerable importance.  Two coals may be obtained of ap-
proximately the same quantities of volatile matter, fixed carbon and ash,
yet the one will coke and the other will not.  The length and character
of the flame is a matter of no small importance, as is also the character
of the coke. i

Samples —"The samples received from the various mines were for
the most part in fairly small pieces and showed no signs of unfair
picking,

In taking the samples for analyses the whole box was turned out,
the larger picces broken, the whole carefully mixed together. From this
a sample of about 10 Ibs. was taken and crushed through a 4 mesh sieve.
This was again carcfully mixed and a sample of one pound taken and
ground through a 6o mesh sieve, and from this the analyses were made.

METHODS OF ANALYSES.

Moisture—The powdered coal was heated in an oil oven at a tem-
perature of 110° until the weight was constant and the loss taken as
moisture.

Volatile Matter —"The coal was heated in a closed crucible in a
muffle n a reducing atmosphere, at a temperature below the melung
point of gold and above the melting point of silver.  ‘The loss in weight,
less the moisture, was taken as the volatile matter.

Frved Carbon—"The coke obtamed from the previous experiment
was heated in a mufile in an oxidizing atmosphere until oxidation was
complete.  The loss in weight gave the fixed carbon, while the residue
gave the ash.

Sulphur—Tins was esumated by two and sometimes three different
methods, all of which gave equally good results. For quickness the
method in which the coal is mixed with about four times its weight of
pure sodic carbonate, heated at first gently, and finally strongly, for fully
an hour, the mass is turned into a crucible and digested with bromine
water, then filtered, and the filtrate acidulated with hydrochloric acid,
and the sulphur precipitated with baric chloride.

The second method was similar, only a mixture of two parts of
pure magnesia and one part of sodic carbonate was used, instead of the
sodic carbonate alone.

‘The third method, and one which gives very accurate results, con-
sisted of heating the coal in a current of oxygen and passing the produris
of combustion through bromine water and hydrochloric acid and pre-
cipitating the sulphur as barium sulphate.
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—_— Calelonia, Dominion No. 1. Hub, Old Bridgeport. Sterling. Reserve.
Moisture lost at 110°C. ..., 0.93 0.92 0.90 1.2§ 1.60 1.12
Volatile matter.. . coveennn. 28.02 25.13 29.10 . 31.81 37.96 32.00
Fixed carbon............. 68.05 71.22 65.50  63.86 54.54 63.93
Aslleiiiieeeriieininianes 2.19 2.73 4.50 3.09 5.60 2.95
Total sulphur..oooiiineeen 1.72 1.10 3.29 1.33 4.03 1.33
Sulphur inash.....oo.aee, 0.05 0.10 0.2 0.12
Calorific power o.vuivuines 7623 7403 7458 7238 7403 7513
Colorofash.............. Buff ...... e veeo|Whitish buff.....[Purple brown....[Light buff....... Purple brown....{\Whitish buff. ...,

Character of flame ... ....

Character of coke .

Medium; very
smoky.

Light. .........

Long ; very smoky

Puffed up; light,
tender.

Long ; smoky....

Hard, metallic.

Long; slightly
smoky.

.Pufled ; light ...,

Long; smohy....

Puffed ; light ....

Very long; very
smoky.

Light; metallic..

—_— Victoria. Old Sidney. Joggins. Springhill. Drummond.  |New Campbellton,
Moisture lost at 120° C. ..., 2.00 I 05 1.64 3.17 1.20 4.58
Volatile matter...... veanes 34.65 34.65 30.08 2§.28 24.55 32.07
Fired carbon oo .ovvinanees 58.42 57.67 60.42 65.30 66.63 56.56
] 1 P 4.93 6.63 7.86 3.30 7.70 7.46
Total sulphur. . ..ov...0. 3.48 4.10 4.96 1.29 1.45 5.90
Sulphur inash.......... . veee o.14 ceee 0.08 Nil. cees .
Calorific PoWer. . v oviueane 7513 2623 6798 7808 6963 7073
Colorof ash..............{l'urple brown....[Purple viown. ... Purple brown....[Buff..... . < |Buff...... .....jPurple brown.

Characterof flame. . .. ..0e

Character of coke . .ovvvuns

Long ; very smoky

Puffed up ; light..

Long ; very smoky,

Very pufied up;

Medium ; smoky..

Iard, compact.

Medium ; clear...

.{Hard, metallic...

Long ; smoky....

Hard, metallic. ..

Medium ; smoky.

Light, fingery.

light ; tender.

Notes on Gold Milling.

By E. B. Preston, M.E., California State Mining Bureau.

\When assured of a constant and sufficient supply of ore, it is of the greatest im-
portance that the site for the mill should be chosen with due regard for economic
ucatment,  This necessuates the observance of the fullowing points .— The means of
transportation of the ore from the mine to the mill, which should be done automatic.
ally, or at least with as htde handlmg as possible, conveying the ore at once to the
highest point in the mill, so that it will descend by gravity from one tothe other in all
the different consecutive operations. Another important feature is to provide suflicient
space for capacious ure-hins, which arc necessaty to prevent a stoppage of the mill
through a lack of ore, caused through unavoidable delays in the mine or along the
ruads.  The accessibitity of the mull sue as regards fuel, water, or clectrical transans-
sion, according to the motive power to be used, and their continuity and cost at all
seasons of the year, must likewise be considered.  The possibility of placing the levels
for the different floors on solid rock foundations should be investgated, as stability of
the machinery is most cssential for successful milling.

The 1deal site would be to have the mull in close proximity to, but below the level.

of, the collar of the shaft or the mouth of the tuanel, on stoping ground, whete the ore
can he delivered directly from the mine to a ** gnzely ™ on the wpper floor of the mill,
1o be passed later, without rehandling, through the crushers, ore-bins, self-feeders,
mortars, etc., while leaving sufficient space for a waste dump.  For a will arranged
in this manner, including concentrators and canvas platforms, 40 ft. of fall should be
asailable,  If chlorination works are also to be used, a greaier fall is desirable,

- MILL CONSTRUCTION.

After deciding on a suitable site, the surface should be removed down to the bed-
ruck and leveled off for the different floors.  Solidity and aceessibility are the chief
pwints to be observed in placing the different parts of the mill. \Vhere required, heavy
stone walls should be crected as buttresses.  The foundation for the mortars and the
proper crection of the battery frames are points requiring particular autention. For
the mortar-block, a trench is prepared of suitable depth, preferably in solid bedrock,
proportioned to the height of the block, and wide cnough to leave about 2 ft. of free
-pace around it, which is later filled in with concrete or tailings from the battery.
These mortac-blocks vary from 8§ to 15 fi. in length and are dressed at the upper end
' the size of the bed plate of the morntar. In Califurnia they can bz obtained fre-
quently from a solid cut of a pine tree, or else consist of two or three sawed blocks
“itted or bolted together 3 but where clear timber of the required size is difficult to ob-
tain, the block can be constracted of 2 in. plank, asis done in the Black Hill in
Dakota.* There the bottom of the trench for the block is leveled and some sand

. !Gold Milling in the Blak Hills, by H. 0. Hoffinan. Transctioas of the American Institute of
Mining Engineers, Vol, 17, 1888-89.

tamped down, on which two layers of 2 in. plank are placed crosswise and spiked to
each other, and made perfectly horizontal.  On this foundation a mortar-block is con-
structed of 2 in. planks, from 11 to 14 ft. long, according to the depth of the trench.
The planks, which should be of clear lumber, and varying breadths (in order to break
joints), stand on ead, with their width parailel to the long si-le of the mortar. They
are spiked together and fastened above and below with binders bolted to each other
by transverse rods ; the upper binders (8x12 in.) being even wiiiz the top of the mor-
tar blocks ; the tower binders (12x12 in.) are 3 ft. lower.

The tup of the mortar-block should be planed perlectly true and leveled, and
where several blocks are placed in line all the blocks should be sawed offto one
height. Before setting the mortar upon the block a sheet of rubber cloth, X in, thick,
should Le placed between, or when this is not obtainabls, two or three fulds of mill
blankets, well tarred, will answer the purpose.

The mudsills shuuld be of square timber, free from sap, bedded in concrete on
the bedrock and secured by anchor bolts to the foundation ; they alsoshould be bolted
to the linesills.

The uprights of the battery frames are supported in various styles ; with diagonal
braces and hog chains at front or back, or with so-called knee-frames.  In the former
style the brace is-placed on the same side as the counter-shaft, which rests low down
“on the battery-sills.  This style is well suited for small mills using stamps not to ex-
750 lbs., but for large mills using heavy stamps the knee-frames are the more suitable,
with the counter-shalt on a level with the cam:shaft.  \What is known as the reversed
kace-frame forms a strong, cumpact construction, but requires the counter-shaft to rest
on the battery-sills behind the frame.

The battery posts are made 24 in. deep, and from 12 to 20 in. wide; the center
one of a ten-stamp mill being made the heaviest, as having to hear the greatest strain.
They are let into sills and sccured to the line timbers by bolts. Besides the braces,
the posts are given stability above the mortar by the guide timbers which extend from
end to end in one picce, and arc let into the posts, to which they are bolted, . The
lower one is placed about 6 in. above the upper edge of the mortar, and the center of
the upper onc is 3 ft. from the top of the post. The seat for the cam-shaft bearings is
cut in the upper part of the posts.

After lowering the mortar on the block, with the planed bottom resting evenly on
the sheet of rubber cloth or folds of tarred blanket, it is fastened perfectly rigid Ly eight
boits, four on each long side, passing through the flange, which is cast on the bottom of
the mortar.  This flange is 4 in. wide and about 2} in. thick. The feed floor should be
high enough so that these bolts can he conveniently reached, 1o permit their tighten-
ing when required., The journals for the cam-shaft, which are placed in the recesses
cut out of the battery posts for their reception, are lined up and ** babi.sited ™ prior to
receiving the cam-shaft with its cams, The stems are placed from !4 to ¢ in, from the
cam-shaft, and just far enough from the cams to clear them when dropping. The cam-
shaft is made og wrought iron or soft steel, from 4% to 3 in. in diameter, turned true,
and should have key-seats for securing the cams. There should betwo key-scats, and
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placed one-third of the shaft circumference apart. At one end of the cam-shaft the
cast-iron ‘* hub ” of the belt pulley (with flanges) is keyed on. This pulley is built of
wood, and turned true on the shaft. Where there is more than one battery to the
mill, it is best to have a cam-shaft for each ten stamps, as this pernits of repairs, such
as changing cams, etc., without stopping more than ten stamps.

The guides, which direct the drop of the stems, are in two sets, upper and lower
—the former above the tappets, and the latter below the cams—and are bolted to the
guide-girts by eight bolts. They are best made of hard wood, but pine answers suf-
ficiently well—though the former lasts five times as long as pine. The old style guide
consists of two pieces of 4 in. plank 14 in. wide, planed on all sides, and of sufficient
length to fit easily between the battery posts, with equi-distant semi-circular grooves,
fitting together, for the passage of the stems. A quick and exact way to make these
grooves is to clamp the two planed planks tightly together as they are to be placed on
the frame, set them on edge, and, after marking off the centers for the five stems, bore
out the circle (using the joint line for the point of center) with a long-handled auger
having an adjustable bit. These are kept in many mills for this special purpose.

Before bolting the guides in place, half-inch pieces are placed between the two
halves, and adjuining each stem, which are planed down later as the guides wear,
leaving but little play for the stem. After boring out the grooves for the stems, and
before putting the guides in place, they should be lubricated. A convenient and
economical plan is to cut some semi-circular pieces of thin sheet iron of a somewhat
larger diameter than the grooves, and drive them into the wood at both ends of the
channel ; then lay the halves level, groove side up, and fill the latter with linseed oil,
letting them remain until the wood has taken up all it will absorb, when the remainder
is returned to the can, and the sheet-iron pieces removed.

If, in a pine guide, those portions occupied by the grooves are cut out square, and
hard-wood bushings fitted in before boring out, the stem will work parallel to the
wood fiber, which reduces the friction, and lengthens the life of the guides ; while only
the hard-wood bushings would need replacing, making the cost of the guides less.

The great drawback to these guides is that when a stem has to be removed, the
entire battery has to stop ; hence the adoption of separate guides for each stem, being
either all iron or wooden bushing in iron frames, which are held in place by wedges
and the lips of the iron frames,

For the support of the stamp-stems when suspended, wooden latch-fingers, or
jacks, are supplied. A jack-shaft, 3 in. in diameter, rests in bearings attached to the
inner sides of the battery posts ; on this, cup-shaped sockets ride, in which the wooden
fingers are attached, shod at the upper end with an iron plate ¥4 in. thick, and pro-
vided with an iron or leather ‘‘ hand-hoeld ” near the top.

For the greater convenience of quickly removing and replacing stems, or cam-
shafts, large mills are supplied with overhead travelers, or ¢ crabs,” in line with the
batteries, in connection with a chain block and tackle running on plates secured to the
roof, shod with iron tracking. To easily reach the cams, tappets, etc., a platform is
placed just below the cam-shalft.

The feed-floor consists of a double-board floor of 1 in. lumber, with broken joints
supported on joists 18 in. apart, and about 2 ft. below the feed opening in the mortar.

MILL DETAILS.

Zhe Grizsly is a coarse screen consisting of a number of parallel bars attached to
a frame, set on an angle from 45° to 55°, over the ore-bin. These bars may be of
round, rectangular, or V-shaped (apex down) iron, or of wood, faced with iron, and
resting on several iron cross-rods, held apart with iron washers ; the distance between
the bars should be equal to the opening the rock-crusher jaws are set to—from 2 to 3
in. There are no fixed dimensions of length or breadth, as these depend in a measure
on local conditions ; but they are usually from 3 to 6 ft. wide, and long enough (12 to
15 ft.) to give the fine material time to drop through the spaces before reaching the
crusher floor.

Where substantial steel T rails are used for tracking in the mine, they can be
made to serve for grizzly-bars when no longer of use in the mine, by turning them
with the base up.

The grizzly should be placed at the highest point of the mill over the ore-bin,
where the car or wagon can enter the dump. Its chief object is to separate at once
the finely divided ore from the coarser ; a secondary purpose is served in affording an
opportunity to recover drills, gads, or hammers that may have come from the mine, in
the ore, before they reach the rock-breaker or mortar. Its lower end rests on a plat-
form in front of the rock-crusher, or better, in a chute with an adjustable end-gate
placedl;\bove the mouth of the rock-ciusher so as to permit of its being fed auto-
matically.

V\‘hy;:re the ore as delivered from the mine carries less than § per cent. of fine
stuff, the grizzly should be dispensed with, especially where, in constructing the mill,
fall must be economized. Some object to the use of the grizzly, as tending to feed all
the hard rock by itself, and say the output of those batteries is below the others.

Rock-breakers or Crushers are placed on a platform below the grizzly and above
the ore-bin in such a manner that the crushed rock mingles with the fine stuff passing
between the bars of the grizzly. The rock-breaker must be of sufficient weight to re-
main firm in its place, and strong enough to resist heavy strains; the dies should be
easy to exchange and adjust, and all parts requiring to be oiled should be arranged to
prevent oil coming in contact with the quartz. In large mills it is best to have one
crusher to supply every twenty stamps, and on account of their intermittent work,
they should have driving power separate from that of the stamps.

Rock-breakers are adiusted to crush the rock smaller than the throat of the mor-
tar (therefore, less than 3 in.), but as the work of the rock-breaker is cheaper than
that of the stamp, it would pay, with very hard rock, to do more of the crushing with
this machine, even to the extent of placing two crushers, one beneath the other, and
bringing the quartz greatly reduced to the stamps.

There are two general types of rock-crushers. The older pattern carries a flat,
fixed jaw, working with one having a reciprocating motion and using flat or corru-
gated dies that are reversible. The Blake is representative of this pattern. The other
pattern has an outer, circular, fixed jaw, within which a corrugated jaw circles, of
which the Gales is representative.  This latter machine permits of larger blocks being
fed. Itis an excellent machine for heavy work, and where the rock is not wet or
clayey ; but it requires greater horse-power, for where a Blake, 10 x 8 in., crushing 3
tons per hour, requires 9 h. p., the Gates, with a diameter of 374 in., crushing 3%
tons per hour, requires 16 h. p. The Gates consists of a nearly vertical shaft of forged
steel, rotated from below by a beveled wheel set )4 in. out of center, on the top of
which a chilled-iron conical head is attached, with the base downward rotating within
chilled-iron concaves, with an outward slope, set in the cylindrical body of the
machine. Between these two faces the ore is crushed, their distance apart below
being gauged by set-screws. The shaft, by being made to revolve around an eccentric
at the bottom, has a constant crushing power without doing any grinding. A set of
concaves lasts two years, and can be replaced ; the center shaft” with the chilled-iron
head has been known to crush 120,000 tons of an average hard quartz before wearing
out,

Ore-bins should always be as spacious as the surroundings will permit, but never
of less capacity than will carry a twenty-four hours supply for the mill, say about 65

‘are cast in pieces, which are later bolted together.

cubic ft. to the stamp. They are usually constructed with a sloping bottom, to facili-

tate discharging, but where very large bins can be erected this feature is not so essen-

tial. These bottoms must be solidly braced and ought to be covered with iron plates.
over those portions where the ore has to be dropped. The front of the bin is parailel

with the mortars and supplied with gates for each battery above the level of the

hopper of the self-feeders. These gates should be regulated by a pinion and rack, and

set for a regular discharge and delivery, through chutes, into the self-feeders. The

chutes should be lined with heavy sheet iron.

Self-Feeders—The entire value of the stamip battery hinges on a regular and even
feeding, and as it can be done much better (from 15 to 20 per cent.) by a machine
than by hand, this latter method has become well nigh extinct in California. Among
the mechanical feeders mostly used are the Challenge (in two patterns), Tulloch, Stan-
ford, and Roller feeders. Although the three latter are very serviceable for certain
classes of ore, and are cheaper in first cost, the Challenge is undoubtedly the best all-
round machine, which is proved by its almost universal adoption. They are either
placed on a frame which runs on an iron track in the feed floor, back of and at right
angles to the battery, or are suspended from tracks supported by the battery posts and
standards placed against the ore-bin.  This latter pattern permits of grereater acces-
sibility to the feed side of the mortar. In general, the Challenge feeders consist of a
hopper with a movable circular plate beneath, set slightly inclined toward the mortar,
receiving a rotary motion by means of gear wheels acting on the lower face of the
plate, which are moved by a friction grip that receives its impetus from a blow of the
descending stem on a bumper-rod connected with it. Movable wings extending from
the point of the hopper over the plate toward the throat of the mortar permit a given
quantity of the ore to be scraped off at each blow through a partial rotation ot the
plate. The older machines were made with right or left-handed bumpers, but the
present and better plan is to place the rod in the center, so that the third stamp ina
five-stamp battery imparts the blow. The newest machines have no bumper-rod, but
are worked by a collar fastened on the stem above the top of the mortar. Each bat-
tery is supplied with its own self-feeder.

The Tulloch feeder consists of a square frame, into which a hopper fits, having>
below a tray suspended from the frame at any desired angle, and in such a manner a
to have a forward and backward swinging motion inside the frame, which can be ar-
rested on the forward motion at a certain point by lugs, underneath the tray, striking
a bar. The back of the hopper is supplied with an adjustable scraper, and at each
motion of the tray a certain amount of the ore is scraped forward and falls into the
battery. The machine is operated by the descent of the stamp.

Mortars.—The monrtars in California are mostly single-discharge, and cast in one
piece, extremely solid. When required in places inaccessible by waggon roads, they
Their interior form depends on
the nature of the ore, and the procedure to be applied ; thus we find them made with
narrow or flaring, deep or shallow troughs, and with or without inside plates. Mortars
with narrow troughs are made for greater output, while a wide trough assists battery
amalganiation, and gives opportunity for placing inside copper plates. In some of the -
newest styles of mortars a series of grooves are furnished in the lining plates, to con-
tain quicksilver, The mortars weigh from 4,000 to 6,500 lbs., the bottoms being
made extra heavy ; in some of the latest patterns the bottoms are 8 in. thick. The
length varies between 4} and 5 ft., and the height from 4 to 4}4 ft. The inside
width of the trough corresponds with that of the foot-plate of the dies. A heavy flange,
4 x 3 in., is cast on the base of the long sides, in which are four holes on each side for
bolts, to secure the mortar to the block.

The difference in design hinges chiefly on the different opinions of leading mining
men as to the method and value of amalgamating inside the battery.

The Wilman’s mortar was the first attempt at inside amalgamation, using an
inside removable copper plate, but this failed to work well ; the copper plate, being so
close to the shoe and die, scoured and could not retain the amalgam. In remedying
this defect, the Pacific mortar was produced, in which the copper plate was placed
higher up, under the feed throat; experience in the working of which, suggested
changes that finally evolved the Union mortar, which is provided with a copper amal-
gamating plate, 12 x 48 in., bolted in a recess at the back of the mortar, reaching below
the level of the screen opening. This plate is removed on clean-up days to be scraped,
and then replaced. Similar good results have been obtained by the writer in using a
double-discharge mortar, and filling the back discharge opening with a plank insiead
of a screen, to which a plate, 8 in. wide and the length of the opening, had been
attached.

A modification of this back-plate arrangement is shown in a mortar designed
in Milwaukee, Wis. Here the back plate is accessible from the back of the mortar,
through a covered opening ; it is secured in place by a dovetailed key at each end,
allowing it to be adjusted to the varying height of the dies.

Dies. —They consist of a cylindrical body of the same diameter as the shoe, with
a square foot plate with broken corners, and should fit loosely against the front and
back plates of the mortar. The broken corners permit their easy removal. They are
cast both in iron and steel.

Shoes.—They are made of iron or steel, and consist of a cylindrical body of the
same diameter as the stamp-head. with a cone-shaped neck, half as wide as the cylin-
drical body, and about § in. long. The weight of the shoe Lears a certain relation to
the other parts of the stamp, generally about one-sixth of the total weight when made
of chrome steel, but somewhat less when made of iron. The cylindrical portion of the
shoe is somewhat longer than the corresponding part of the die, on account of its
greater wear—the latter being protected by a cushion of quartz. Both shoe and die
are used until worn as thin as possible ; with the shoe, this may be % in., though
rarely, while the die is worn to the foot-plate if not fractured previously. This practice
is not to be commended, and should only occur in case of necessity. On stamps
weighing about goo lbs. the shoes, if of chrome steel, weigh about 150 Ibs., and if of
iron, weigh about 20 lbs. less, and are about g in. in diameter. The life of the shoes
depends on the nature of the quartz and the height and speed of the drop, but as a
general rule shoes and dies of steel last as long as two and a half sets of iron ones, and
cost twice as much. In the matter of choice between steel and iron, the vicinity of the
mill to foundries is of consequence. Steel shoes and good iron dies usually work very
smooth, but where the waste iron can be disposed of at a foundry, this metal is pre-
ferred for both.

Stamp-heads, Bosses or Sockers. —They are made of cast iron or steel, of the same
diameter as the cylindrical part of the shoes and dies, with two conical sockets ; the
upper one accurately bored out to contain the tapering end of the stem, and the lower
one Lo receive the neck or shank of the shoe with its enclosing circle of thin wooden
wedges. Tranverse, rectangular key-ways, at right angles to each other, pass through
the stamp-head at the end of the conical openings, connecting therewith in such a
manner that when both stem and shoe are attached to the boss they protrude into the
key-ways. This enables them to be forced out by the driving in of a wedge-shaped
steel drift, about I in. wide, 18 in. long, and tapering down from 2 in. towards the
poim.h The ends of the stamp-head are usually reinforced by having iron bands shrunk
onto them.

Stems.—They are made of wrought iron or soft steel, turned perfectly true, and
tapered at both ends for a distance of 6 or 8 in. They are from 11 to 14 ft. in length, .
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the diameter varymyg with the weight of the stamp from 274 to 334 in.  They are re.
versible, s0 that 1s one end breaks the other end can bz used before sending to the
shup for repairs. When this repaie is made, the whole stem.should be annealed. The
stem carrics the greater weight of any part of the stamp, amounting ta nearly one-half.
The stems hang in the guides at even distances fiom centre to centre, and aresupported
while at rest by props or fingers catching on the under face of the tappets.

Tappe:s.—They are made of tough iron or steel, cylindrical, with a Aange on both
cinds, and accurately bored through the centre, a shade wider than lhc_ stem, and
countee-hored at both emds s they are provided with a rectangular recess adjoining the
central bored hule, 7 to § in. long, and from 2 to 234 in. wide, in which a gib is htted,
Thisis a piece of wrought iron or steel, grooved on one side, with curvature 1§ in,
smaller than that of the stem, and planed flat on the opposite side.  Two, or in some
cases three, slots are cut through the tappet between the flanges, at right angles to the
stewm, which connect with the rectanggular recess for the gib, so that keys, when driven
through the slot, press the gib against the stem, which should slide smoothly through
the center of the tappet. The mupcls are faced on both ends and are reversible.  The
heys are of steel, fited and marked,  Tappets weigh from 100 to 120 Ihs. When
{astening the mp‘pct, the keys are driven in solid ; but care must be observed, as when
tou tightly keyed, the tappet is liable to split.

Cams. —~They are of tough cast jron or steel, double armed, and strengthened by a
hub; which latter is frequently reinforced by having a wrought.iron ring shrunk on.
The cam itself 1s the involute of a circle having fou its radius the distance between the
centre of the stem and the cameshaft, somewhat flattened, however, at the)mint of the
cam. It comprses a face from 2 to 3 in. wide, ground off, decreasing in thickness
from the hub to the pont and strengthened by a nb on the under side, which runs
from a point to several inches deep at the hub. ~ The cam is fastened to the cam.shaft
by steel hand-fitted keys,

Cam-Shafts, ~They are made of wrought iron or soft steel, turned true, with
double key-seats, 120" apart for cams, besides key-seats for the driving pulley. The
camis are slipped on the cameshaft with the hub side away from the stem, and keyed
solidly in their respective places; they must be placed in such a manner that when
the cams are raising the stamps, the weight 15 as nearly evenly distributed over the
shaft as pusaible.  For this 1eason proper attention must be given to the sequence in
which the stamips are to drop in the battery. Where the shaft is for ten cams, the
fullowing order or succession of drops is recommended, viz.: 1, §, 9, 3, 7—10, 0, 2,
8, 4, and would give a drop in cach battery as follows: 2, 4, 1, 3, §.

The cam, in picking up a stem on the under side of the tappet, imparts a revolving
motion to tappet and stemy, requiring from four to six strokes of the cam to complete
one entire revolution. A too rapid revolution indicates the need of lubiicating. The
revolving of the stem assists in giving an even wear to the faces of the shoes and dies,
but it does not impart a grinding action to the stamp, as frequently stated, which can
be proved by holding a prece of chalk against the stem during its ascent and descent.

Sercens and Frames.—Screens of different materials and with different orifices
are used 3 the materials comprise wire cloth of brass or steel, tough Russian sheet
won, English tinned plate, and, quite recently, aluminum bronze. The Russian sheet.
1won plates are perforated with round holes or slots ; the latter are vertical, horizontal,
diagonal, or curved, and are cither entirely simooth or burred on the inner side.  The
latter form is intended for longer wear ly closing the burrs with a mallet when too
large, thereby prolonging the life of the screen, These screens last from fifteen to
thirty-five days. The plates have glossy, planished surfaces, and come in sheets of
28 to 36 in., costing in San Francisco from 65 to 80 cents per square fot, The Eng-
lish tinned-plate screcns come in sheets of 110 124 fi. square ; they are more flexible
than the Russian iron, hence do not permit of the pulp caking along the lower edge
when fed high s and, as compared with a Russian iron one of the same perforations,
they mive a greater discharge, but they are short lived—averaging about ten days.
The tin is burned off before using,  Brass screens. costing in San Francisco 36 cents
a square foor are sold in rolls ; they give the greatest discharge for an equal area, and
last from te days to two weeks, but should not be used if cyanide of potassium be
used in the  ttery, on account of clogging with amalgam. The ““ aluminum Lronze ¥
plates come .. sizes similar to the sheet tinned plate, but unpunched, the latter work
being done here ; they are much longer lived than either of the other kinds, and have
the further advantage that when worn out they can be sold for the value of the metal
for remelting ; these plates ate hought and suld by the pound, and are said to contain
95 per cent. of copper and § per cent of aluminum, Steel wire screens are not much
used, on account oil their liability to rust. The life of a screen depends, aside from
the manner of feeding, on the width of the mortar, the height of the discharge, and
the hardness of the rock. Wide mortar and high discharge are favorable to the pre-
servation of & screen 3 the form of the perforations—round holes, or slots, etc.—influ.
cnces the discharge area of the screen,

A good deal of confusion exists in interpreting the numbers of the different kind
of screens.  Wire screens take their numbers from the meshes to the linear inch, while
perforated and slotted screens are nuinbered from the needle used in punching them,
these needle numbers being the same asarc used for sewing-machines. The sizes
most frequently used in gold milling are from No. 6 to No. 9 of the perforated and
slotted screens, and from No. 30 to No. 40 of the wire screens.  The slots are from
% 10 % in. Jong, and placed alternating or even in the rows, some being burred on
the inner side.

l'I'he following table gwves a comparison of the different varieties, with their
numbers :

No. of Q in, Wi Slot. i

o o C n::'srnhdl g l?l.nhc g::,)lot Weight l);;“ uare
s 2 0.029 1.15 1Ibs.
6 2% 0.027 1.08 lbs,
7 30 0.024 0.987 1hs,
8 35 0.022 0.918 Ihs,
9 40 0.020 0.827 1hs.
10 50 0.018 0.735 ibs.
11 53 0,016 0.666 1bs.
12 60 o.015§ 0.666 1bs.

The proper size required is a matter for the millman to decide at each mill. The
character of the ore and the zoarseness of the gold have to be considered, as well as
the inside dimensions of the wortar ; ore carrying extremely fine gold requiring a finer
crushing, as the gold must be freed from the quartz matrix in part if the quicksilver is
toacton it hut where this would lead 1o if carried out to its legitimate end may be
imagined, when the writer states that he has otserved, under the microscope, & particle
of quartz that had passed through a No. 9 screen {40-mesh) and still contained several
separate but included patticlesof gold. Sulphide ores, having a much greater teudency
to form slimes, should be crushed as cosrse as permissible, and where the sulphides
predominate largely, amalgamation in the batteryis best avoided. The pulp dis-
charged through a screen carries but a small percentage of the size of the orifice ; while
the largest proportion is much finer, it is possible 1o use & much coarser screen than
u:e size desired to be obtained without any great detriment, while greatly increasing
the output,

The Streen Frame.—It is made from strips of sugar pine, 124 by 3 in. broad,
mortised and reversible ; usually they are made to cluss the entire discharge vpening,
grooves being cast on the exterior of the mortar for their reception. It is frcqucmfy
strengthened with one or more vettical ribs across the centre apening, and is taced
with iron plate on those portions of the side and bottom that come in contact with the
jron keys that hold the frame solid against the mortar.  In scme mills the frame is
made several inches lower than the opening, to pernut the mullmen to observe the
interior of the mortar while in action, and to allow the hand to be introduced to te.
move any chips that may have passed in with the ore, as these have a tendency to
bank up agaigst the screen and interfere with the discharge of the pulp.  Where such
a screen frame is ysed the opening above is kept covered with a strip of canvas tacked
to a wouden rod, laid on the upper projecting hid, while the luose end of the canvas
hangs against the inside of the upper part of the screen frame.

The Plaste-blok ( Chock-+loc Jccnsists of waoden blacks bolted solidly together,
and fitted and keyed to the lower edge of the mortar along the discharge opening,
with one part projecting above the other, forming a recess on top to contain the screen
frame, and lined with a piece of blanket to make a close joint. The inner side js
sloped or rounded oft, and fitted with an amalgamated plate, * The front and ends are
faced ; with iron l)lnle to protect the wood,  Two or more sets of these chock-blocks
should be provided, of whicti one stands 2 in, higher than the other; they are then
used alternately, the higher one with new shoes and dies, to be replaced by the lower
one when the dies are worn down somewhat, to retain a more even discharge than
would otherwise be possible,

7he Drop is the height through which the stamp is raised by the cam, and through
which it drops when released.  Usually it is the same for all the stamps in a bautery,
although the end and feed stamps sometimes receive a different deop. It 15 regulated
through the raising or lowering of the tappet, and depends mostly on the hardness of
the rock. It is une of the factors in determining the speed with which the blows from
the stamp shall be repeated.  The usual combination of the twa in the California mills,
is a low drop with rapid motion, .

The Discharge is the distance hetween the top of the di. when in place in the
mortar, and the lower edge of the screen through which the pulp discharges. Itis
one of the mast important factors in the duty of the stamps and the gold output from
the are. It should be maintained as nearly as possible at an even height through the
entire period of crushing ; the height of thechack -block orscreen frame being lowered
to correspond with the wear of e die. A further means used 1o retain an even dis.
charge is by placing a 2 in. iron plate under the dies, when worn thin.  The discharge
stands in a certain relationship with the fineness of the screen ¢ low discharge goes
with coarser crushing, a high discharge with the opposite. The discharge varies in
California from 4 to 10 in.

Water Supply. —Water-pipes of 3 in. diameter are brought along the front of the
mortar near the upper edge, with branch pipes 1 in. in diameter, supplied with faucets
leading to the feed side of the murtar, to convey the battery water in at the back, or
throuph the plank covering on the top; this water is under moderate pressure. A
second discharge pipe is carried down in front to the lower lip of the moriar, where a
mavabls, perforated branch is turned across the front of the screen, discharging along
the entire line on the lip; this second discharge pipealsosupplies a hose, The battery
water should enter both sides of the mortar in an even quantity, and the total amount
must be sufficient to keep a fairly thick pulp that discharges freely through the screen.
About 120 cu. ft. of water per ton of crushed ore may be considered an average, or 8
to 10 cu, fi. per stamp per hovr.

Aprons and Apron- Plates, —The apron isa low table placed in front of the mortar,
just below and in immediate proximity to the lower lip of the discharge, for the recep-
tion of amalgamated copper plates. It is set on a sufficient grade to permit the dis-
charging pulp to flow over it in an even stream, whileaffording the suspended amalgam
an opportunity to reach, aud adhere to, the plate surface. The size, shape, and siope
are at the will of the millman ; but usually they are rectangular, with the plates screwed
down to the table with copper screws, perfectly level and smooth, the sides being
secured with waoden cleats  The grade given varies from 4 to 224 in, to the foot,
and the width of the apron is usually the width of the discharge-opening of the mortar,
In some mills several of these apron-plates are placed consecutively, discharging from
one to the other.  They are usually nigid, but in some instances the apron next to the
mortar stands on rollers, permitting it to be rolled back and thus giving freer accessto
the front of the mortar.  They should not be attached to the battery frame.

Stuices an s Sluice. Plates—These vary from 12 to 20 in, in width, and are placed
below the aprons ; they are usually set to a grade different from that of the apron.
The plates can be fastened by cleats, or are laid overlapping at the ends, and if not
wider than 16 in., do not need to be fastened down with side cleats ; this permits of
their being picked up and cleaned at any time without stopping the battery. The
sluices are rarely over 16 It. long—more frequently in lengths of 8 ft.—and should
always be placed double. The width and grade, as compared with the apron areas,
are mostly faulty in California mills.

Clean-up Barrels —Large mills are supplied with clean.up barrels, which consist
of iron harrels supported bp trunnions resting in bearings on short standards. One of
the trunnions is eatended to carry a loose and a tight pulley, by means of which itis
revolved. A manhole, with tight-fitting cover, is provided for charging and discharg-
ing, and below it is & sluice with cross-tiffles to receive the pulp when discharged from
the barrel. The harrel should make from thirty to forty revolutions a minute, requir-
ing 234 h. p. It is used to treat the battery sands when cleaning up the mill ; also,
all the scrapings from the mill floor, as well as sand frons the dtos\ boxes and amalgam
traps, large pieces of quartz or pieces of broken shoes being added with water and
qnicksilver to assist in the operation. Lo

Clean-up Pan —This is a small amalgamating pan, 3 to 4 ft. in diameter, oper-
ating with mullers with wooden shoes, and is run at a speed of thirty revoluions, re-
quiting 124 h. p.  When in use the pan is half filled with water, and the amalgam
put in, with an addition of clean quicksilver, and, if required, also some lye. After
sufficient grinding, the muddy water is tun out through plug-holes, the mullers stopped,
and the contents drawn off in buckets. The iron found floating on top of the quick-
silver is removed with a magnet ; the sand is washed off with a small stream of clear
water, and if any dross be found covering the surface it is skimmed off with a sponge
or piece of blanket, L. ) . .

Cleaning-up Room—This is an apartment in clase proxiniity to the batteries:and
aprons, provided with a tight floor, and with a door under lock and key ; the floor is
best when laid in cement, to avoid all losses from split quickmlver or amalgam. It
should be well lighted, and furnished with a sloping table large enough 1o placea
screen frame on ; also, with one or two water-tight hoxes about 4 ft. long, 3 ft. wide,
and 3 ft. deep, for panning-out purposes; these are supplied with plug-holes near
the bottom, to drain off the water, besides water-pipes and tttingsto fill the boxes
when required.  One or two wide shelves should be pravided 10 hold the chemicals,
quicksilver, and utensils needed in cleaning up. The latter consist of pans, wedge.
wood mortar, brushes, scoops, cups, knives, chisels, rubbers, scrapers, and a supply of
closely woven drilling or light canvas ; the latter is used to squeeze the superfluaus
guicksilver from the amalgam. A good pair of balances, with a set of accurate weights,
capable of weighing the amalgam and the retoried bullion, should also be provided,
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The table should be made of a solid plank, or a slab of slate ormarble, supphied with a
raised edge, and groosed around to drain into a pan placed on a shelf attached below
the luwer end 3 some 1ables are covered with an amalgamated plate, Tt is sumetimes
convenient 1o have a small safe in the clean-up room, Imt it is always better to have
the amalgam delivered to the office.

On account of the favoralle pusition of the majority of Calilornia mines as regards
their prosimity to mountain streams and the Jarge diteh systems, the application of
water for the ttive poser of the mills is rondered easy, and where the distance from
these soutees is remote, electricity generated in such localities and transmitted to the
mill is being successfully applicd. Where steam power has 10 be used, the well-
timbered western slupes of the Sierra Nevada permit the cost of fuel to be heptat a
comparatively low figure.  Where buth water and timber are haid to oltain, as in the
desert regions of the southern part of the State, gas engines have been applied with
most satisfactery results,

In applying water power, where the pressuse is safficient, hurdy guedy wheels
are chicfly used; these are svertical wheels with narrow breasts, having buckets of
various patterns radially attached e outer circumference, the water eing jro-
jected thiangh une o miore noszles against the buckets ata luw puint of the wheel,
allowing the water to pass from the tnchets as suon as the blow has been delnered,
The principal patterns in actual use are the Knight, Pelton ard Dodds 3 the actual
effective power developed by the Pelion buckets 1s given at abaut 75 to 8o per cent.
Where sufficient pressure cannot be obtained, the Leffel wirbine and the overshot
wheel are in use.  As the Pelton wheel seems to find - the most frequent application in
California, it wmay be comvenient fur millmen to have the following salc, apphcabile
to these wheels 1 When the head of water is known in feet, multinly it by 0.0024147,
and the praduct is the hotse-puner obtainalle from obe miner's wich of waier,

The power necessary for different mill parts is ¢

For cach 850 1b. stamp, diopping 6 in. 95 times per minute, 1.33 h. p.

Fur cach 730 b, stamp, dispping 6 in. 95 times per minute, 118 he p.

Fur cach 630 Ib. stamp, dropping 6 in. 93 times per minute, 1.co h. p.

For an 8 x 10 in. Blake pavern rock-breaker, 9.00 h. p.

For a Frue or Trivmph vanner, with 220 revolutions per minute, 0.50 h.

For a 4 . clean-up pan, making 30 revolutions, 1.50 b, p.

For an amalgamating barrel, making 30 revolutions, 2.50 %, 4.

For a mechanical batea, making 30 sevolutions, 1.¢0 ho p.

MILL PRACHIUVES,

Whete the conditions permit, it is becoming the custom to place the grizzly and
the rock-breaker in close proamity to the hoist, so that the bucket or car on arriving
at the surface is dumped direct on a grizzly, and the crushed ore is then tun over the
ote-bin in the mill, and empticd therem 5 where this is impracucable, the grizely and
rock-breaker are placed over the ore-bin in the mill,

The usual practice is 1o let the coarse ore from the grizzly drop on a platform on
a level with the mouth of the rack crusher, into which it is shuseled by hand 3 by this
method the machine is not brought up 1o its full capacity. A better plan is to con-
vey the coarse ore from the grizzly into the bin by means of a chute, having a sliding

ate immediately above the receiving point ot the crusher, and which is set so as 1o
seep the space Detween the jaws always filled.  In this way the work Lecomes awto-
matic, and the services of the man attending the rock-bieakers can be utilized in other
parts of the mill duting part of the time.  Under such an anangement the crusher
will require more power, which should be independent from the ather machinery.
The 1ock-hieaker is usually run during the day time only, as it can crush in that time
enough ore for the mill for the twenty-four hours.

‘he self-feeders, in a similar manner, are kept avtomatically illed friom the main
ore-bin. The fecding through the 1appet striking on the Lumper-rod of the self-freder,
has of Jate bren madified, A collaris fastened below the guides on the feed stamp
stem, taking the place of the tappet, thus avviding the tong Lump.es-rod. The gauging
of the feed must be carefully attended to, if the stamps are 10 wotk up 1o their full
capacity ; there should never be more than about 1 in. of rack Letween the stamp and
die when they come together, or the feed should be just sufficient 1o keep iron from
striking iron. When cleaning up the tatteries, the self feeders ate drawn back on a
track towards the ore-bins, giving access to the back of the montats,

In prepating the mortar for ore-crushing, an inch or two of tailings is spread
evenly over the bottom before putting the dies in place, as this saves the wear onthe
bottom plate.  After the dies are placed exactly under cach stamp, crushed ore and
fine rock are hanked around them 1o 1ctain than in proper place until the sands have
settled firmly alout them.  Cate must be observed to keep the tops of aZl the dies at
the same Ievel at all times, as otherwise, when the stamps are dropping the highest
die will stiike against iron, while the others are still suppiied with sufficient ore 5 this
is known as ** pounding.”

The stamp-head, or boss, 1s now placed on the die wit's the snall conical open-
ing at the top, and the stem Joweted o it iron against fron, if itis a close fit, and
dniven in solid,  In case the connection is not tight, canvas strips alout 2 in. wide are
laid crosswise over the opening hefore the stem is lowered, The stam, with the stamp-
head, is now raised until the kuch-finger catches under the lower face of the tappet
and holds them suspended, and the shoe placed on the die. I the stamp-head hangs
too low to permut this, the stem is raised, and a Llock placed on top of the finger for
the tappet 1o rest on.  Narrow wooden wedges, about 1 in. wide, the length of the
neck of the shoe, and of the requisite thickness to fit tightly jnto the conical opening
at the bottom of the stamp-head, are mranged in place and tied with a string. The
block and finger are then removed, the stamp-head dropped over the shank, and
wedges driven down firmly,  This is done Lest by revolving ke cameshaft slowly,
and, while placing the cam-shaft 1 aween, penmittiing the cam to act on the tappet,
raising and dropping the stamp enul the lower edge of the stamp-head is pearly in
contact with the shoulder of the stamp,  Itis not advisable to permit them to come
solidly together, as it tends to laceen the itan nng that reinforces the stampiead. A
quick and convenient method of placinyg the wooden wedges on the shoe, is tocut a
picce of canvas to fit exactly atound the neck, and attach the wedges to the canvas Ly
driving a tack through cach one o the cloth, By keeping a supply of these on hand
it becomies an casy matter to encircde the shank on the shoe and te them fast, should
the shoe beconie loose and drop ofi while the mitl is running,

The Drog~The nest opration is fining the distance through which the stamp is
to drop before striking the die.  In most nills this distance 35 uniform for all the
stamps 3 but, as previomsly stated, occasionally the stamp operating the feed, as also
the two outside stamps, seceive a greater drop,

The right height to give depends on the nature of the ore, as also on the speed to
be given to the stamps 3 that is, the number of drops per minute.  The tendency in
most Califarnia mills is to wun at a high rate of spend, usuatly in the neighlorhood of
one hundred drops per minute.  The height varics from 4 in, to about 10 in., gener-
ally but little, if any, above the water-level in the mortar,

In arranging the stamps for an cqual drop, wooden blocks, cut about ¥4 in. longer
than the drop the stamps are to receive 1o permit the cams to clear the tappets, are
_placed on the die, between it and the shoe.  Picces of 2 x4 scantling, cut to the de-
sired length, answer well for the puspose.  The keys in the tappet are toosened witha

drift made of steel, the size of the keyholes, and used only for that purpose, and the
stem is allowed to shp through the tag pet until the shoe rests on the top of the wooden
block bLeneath 5 oryif the shoe was resting on the block previously, the tappet is
slipped up ull resting on the laich-finger, when the keys are dnven hame solid, * Care
must be eacrcised not 10 diive the keys too solid, ¢lse there is danper of splitting the
tappet.  For the comvenience of the miliman, a chalk nark is wade arcund the stem
just abose the tappet, which enables him, while running, to at nce detect if any of
the tappets have slipped.  Should this vccur it must te imnediately re-set, or the
battery worh wiil bearregular.  The Lattery plates and chuch-bleehs are neat put in
place and keyed.

Zhe Discharge is neat arranged.  This is the distance tetween the top of the new
dies and the lower edge of the screen, and to fis the tight distance is of importance.
The greater the height of the discharge, the greater will Le the prepentionate amount
of pulp and slime, and they also will e retamned longer in the mortar.  The quantity
of amalgam retamed in the mortar is also proportionately greater. A luw discharge
calls tor a cuatser screen, and naturally reswlts v a farger output of the battary, and
with a latger projontion of outside plate amalgam,  With a consiant height of the
screen, the natutal wear of the die increases the height of the discharge.  For ordinary
iron shoes and dies, and average rock, thie wear of the die is roughly estimated from
3 10 1 b, of iton per ton of ore crushed.  To counteract the efiect of this wear on
the discharge height, different sized check-blocks or screen franes are supplied § the
highest beirg used with new dies, and later replaced by lower ones, thus holding the
distance n ore even than the use of a single size would permit.  In some mills, when
the dies are worn dewn, an jron ylate, made for the pwpose, is laid beneath them to
raise thun up, .

At a very high dischaige, Lesides creating much slime, beats up a larger yortion
of the gold into tloat gold than would be 1he case with low discharge, the choice
necessarily influences the gold accovery ; this is more panticularly the case il the ore
carries any appreciable amount of valuable sulphurets. ‘The dircharge varies in the
ditferent mills from 4 to 10 in., the average being from 6 10 7 in,

Sereens-~In fastening the screen 1o the screen-frame, cate must be observed to
get it on smooth, without any wrinkling or buckling.  Tin screens must have the tin
Lutned off Lefore fastening to the frame; it is also well to eapose the Russianeiron
screens to a quick fire of shavings, to Lurn off the oil with which they are more or less
faced. The edges of the screens are tacked 10 the {romes, and are faced with strips
of banket 10 make a close connection with the mortar.  In fastening a wire-cloth
screen, 1o get it on smeoth, a goed method s totack it first along the lower edge,
then draw it up tight and cven over the upper edge, and nail it belore cutting it off
the roll.  As previously stated, hrassewite screens should not be used in_conjunction
with cyanide of potassium, as the hrass becomes coated and clogged with amalgani.
The screen-fiame with screen is dropped into the grooves cast on lﬁe outside of the mot-
tar discharge, and fastened solid with iron wedges—two vertical (one for each groove):
and a horizontal one in the center of the lower lip.  The wedges should bave a broad
head to facilitate knocking them out.  After the scteen has been fastened in place, a
piece of canvas or a board should be hung in front to arrest the outward throw of the
bulp from the drop of the stamp, and direct it in aneven flow onto the plates beneath.

n some mills this board is given a slope toward the screen, and has an amal-
gamated plate screwed on, which receives the splash,  Bolted 1o the front of the
modern montars is a frame to carry the outside battery-plate and a distributing-box, a
few inches above the apron-table on which it discharges.

When everything is ready to drop the stamps, the self-feeder is rolled to its place,
the camshalt is set 1o revolving slowly, the water is turned into the battery, and the
millman, standing on the plat?orm above, grasps the hand-hold of the first finger or
prop and intraduces, with the other hand, the canentick bewvween the tappet and the
revolving cam ; by this means the weight of the stamp is taken off the prop, which is
pulled back and rested against the edge of the platform. This operation is repeated
with each stamp until all are working. To carry out this operation when the shaft is
revolving rapidly, without injuring the operatar’s hands, requites practice. The cam.
stick mentioned above consists of a piece of wood about 2% ft. long, t in, thick at the
»oint, tunning up to 2% in. near the handle, and faced with strap iron or a strip of
wlling. It nay also Le made entirely of stiips of belting, 2 in. or 3 in, wide, nailed
over each other and attached to a wooden handle.  To hang up the stamps, the hand-
hold is grasped, the knee i)rcssed to the latch-finger, and the cam-stick introduced
between cam and tappet as before, and the latch-finger pushed under the tappet.

Before dropping the stems the face of the cams should be lightly lubricated, for
which puepose axle gresse or specially prepared compounds are nsed 5 a very useful
one is a mixture of graphite and molasses ;5 in some mills, to avoid the use of grease,
the face of the cam is rubbed with a bar of common soap.

Grease.~ 11 being essential, for good analgamation, that the presence of grease
be avoided in the battery, care must be obscrved in lubricating the cams, the stens
where passing through the guides, and the shaft beanings. In many miils, trays made
from old oil cans are fastened beneath the bearings, cloth aprons are tacked from the
under side of the guides 10 the floor above 5 rings of rubber packing or ol bieling also
encircle the siemsat the lower edges of the guides,  The millman should diligently wipe
off the stems and apy part of the battery frame, where the presence of grease is indi.
cated, at least unce duting a shift.  Grease in the mortar 1s indicated by a black, dirty
appearance of the surface of the plates, as also by the adhesion of more than the usval
wroportion of the amalgam to the iron castings inside the mortar.  The usual remedy
15 10 shut off a past of the battery water, for a short time, while adding a lye solution 3
or to add fine woad ashes to the vre.

Zhe Amouns of Water Required fur the proper working of the battery depends
on the nature of the ore 3 clayey vres, or such as hiave 2 high percentage of sulphurets,
requiring the most : but while in the former case a greater amount s needed inside
the mortar, the latter condition permats a part heing added outside the sereen, on the
lip of the montar. A swall slwce-box, with plug-holes, is placed across the ont in
this case, or the water is conveyed by weans of a haifiinch perforated ian pipe,
attached 10 the vertical supply pipe by an elbow joint, permitti g it 10 be turned cither
way as required,  *¢ The amount of water used per ton of ore stamped varies from
1,000 10 2,400 gallons, with a mean amount of about 1,800 gallons per ton of rock
crushed.” ® Most of the mills in actual praciice figure roughly on one minet’s inch of
water, more or less, per twenty-four houts for each battery of five stamps.  To obtain
the largest amount of crushing of clean quartz from a battery, only sufficient water
should be used inside to keep up the regular, even swash of the pulp, and if that be not
sufficient to keep the plates on the outside clear from accumulating pulp, more may be
added outside the screen.  The pulp, in passing down aver the apron-plate, shoukl
roll in successive waves, corresponding to the hack and forth wave-motion inside the
battery, rather than flow in an even sheet, as affording a better opportunity of contact
for the particles of amalgam, ’

Where the temperature falls low in winter arrangements should be made todeliver
the water in a tepid condition, as Letter amalgamating results will be ubtained, through
k_ecfing the quicksilver in a lively condition. Where steam power is used, this can f)e
casily arrunged ; but when using water power a separate heater is required.

* See V1{1ih Report of State Mineralogist, p. 710,
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Feeding. - Hand feeding has become nearly obsolete in California. It is only
practiced in small concerns, or where a temporary mill has been put up for prospecting
purposes.  The advantages of 2 machine-fed m’ll are numicrous ; the chicf of theseare
(1) that the wear of the iron of the shoes and dies is less and more even-faced ; (2)
that from 1§ per cent. to 20 per cent. mure ore can be crushed in a given time; and
(3) that the labur expenses are reduced.  The machines should be carefully gauged
and watched to insure a steady, low feeding of the stamps.  In order to insure a goud
splash in the mortar attention must be given to the succession in which the stamps are
made to drop. A good splash is one that shows a wave passing alung the lower edge of
e screen, moving backward and forward from end to end, orasimilar wave-motion that
has its inital point from the centresiamp.  Thesuccession most frequently adopted in
California is, 3, 5 104,25 3,5, 2,4, 3} 1, 3.5, 2,4, and 3, 4, 2, 5, 3, the last
S\\re:\ds the pulp very evenly from end toend. The greatest amount of discharge is
ulitained, appmcnll{ by dropping the centre stamp first ; while the most crushing is
dune, uther things being equal, by dropping the end ones first,  Any arrangement of
the stamps will answer, however, that distributes the pulp evenly and discharges it well,
: The dpron should be set immediately in front of the mortar, but independent of
the battery-frame, to exempt it from the jar of the stamps ; 1t should be arranged to
permit of the grade being easily altered if necessary.  The size, shape and grade of the
apron-plates differ widely, depending largely on the millinan's preferences and experi-
ence.  The usual torm of the apron is rectangular, of the width of the discharge, and
any length desired, but usually from 4 to 12 ﬁ.. fornung a level (transversely) smooth
surface, set on a grade varying frum % to 22 in. to the four.  Sumetimes the surface
is divided by steps, with or without distributing boxes,  These are usually from 1 to

2. The aprun shuuld never be drown i at the lower end, for reasuns given farther
on ; and the steps should not be tou deep, as otherwise the plate neat to the drop will
show mostly bare copper through scouring,

On examining a plate that is in use under good working conditions, it will appear
that the upper portion, immediately below the mortar, say for a distance of 18 in.,
carrics at least 75 per cent. of all the amalgam cavght on the apron, the largest accu-
mulation showing alung the line of impingement next the lip of the mortar,  Now of
the apron-plate were discontinued at about 2 ft., and continued again on a lower level
of abaut 2 in., u second line of accumulation would result, nalnrally on a smaller scale;
hence the advantage of the step form.  Another advantage in this style of apron, is
that by fastening these sections to the table by means of wooden bLuttons on the sides
instead of cleats and screws, and having one extra plate on hand, the scraping and
dressing of the same can be performed at any time, without stopping the crushing of
the stamps, by removing the plate and substituting the extra one.

The grade of the apron-plate should be such as to keep the surface clear from any
pulp accumalations, hut not steep enough to obtain a scouting activn, It will depend
on the coarseness of the pulp, the nature of the gold, the amount of water available,
and the percentage and nature of the sulphurets. Where a battery-plate is in use
above the apron, 1t is usually given a grade of from 15 to 2 in. to the fuot. Grades
for the apron proper vary from %3 to 254 in. to the foot, but the average is about 1%
in.  The apron-plates are usually silver-plated copper plates, which have largely super-
seded the copper amalgamated plate of former days—chiefly on account of the readi-
ness with which the former plates do their full duty from the first stasting, which is
not the case with the copper plate ; also, onaccount of their freedom from discoloration
by oxidation. If silvered plates be used when running a very low-grade ore, the plat-
ing soon wears off, requiring a replating about every six months. The usual amount of
silver put on plates is one ounce to the square foot. The usual thickness of copper
plates 1s Yy to 3§ in, In preparing them for amalgamation they should first be care.
fully heated to a black heat, and plunged into cold water, which makos them soft and
wore ready to take up quicksilver. They are then scoured bright with fine tailings-
snd, moistened with some cyanide of potassium and applied with a block of wood ;
then dressed all over with a weak solution of nitric acid, or with cyanide of potassium
and quicksilver, with sodium amalgam sprinkled over and brushed or rubbed into the
surface.  Before final use, it is well to give them a coating of fine gold amalgam; o,
if not convenient, silver amalgam will answer. In using the cyanide of potassium
solution, care must be taken not to use it too strong, especially if the quicksilver is not
apl)licd to the plate immediately, otherwise a coating is formed on the surface that
will not take up the quicksilver. ~Where the ore is of a fair grade, after a long period
of continuous use the plate will have absorbed an amount of gold that will not yield to
scraping unless the plate is immersed in boiling water for a ime before being scraped,
or heated over a fire and hammered with a mallet on the reverse side, in which case
care must be taken not to dent the plate.

As the saving of amalgam on the apron and sluice-plates is largely a matter of
gravity, the conditions under which the pulp passes over the plates should conform to
the laws relating to the falling of a body through a moving liquid medium ; hence the
proper shape of the apron, and the flow and consistency of the pulp, should be well
considered. If, as was formely the almost universal custom, the lower end of the
apron be contracted (and in numerous cases this contraction was as great as four to
one), the depth of the pulp spread over the surface of the plate increases as it passes
down ; the flow of the water across a given section hecomes yneven, forming at the
sides a swirl, along the edge of which sand is precipitated, covering and rendering that
portion of the plate useless, from its inability to come in contact with the particles of
amalgam, while producing scouring currents at other parts. The proper method isto
sgrcad the flow over a wider surface as it passes from one plate to the other, and lessen
the grade, which may require an addition of clear water.

(70 be continued. )

MINING IN BRITISH COLUMBIA.

{From our own Correspondents. )

Trail District.

The great Iron Horse group, situated on Monte Christo hill, has passed for the
second time out of the hands of the original owners to the Iron tlorse Mining and
Milling Co., an American corporation, of which A. E. Humphreys is the president,
It will be remembered that this company defaulted on a payment due in January last,
and it was th t had relinquished all control of the property ; however, subsequent
-events praved that they had a hold on the property that enabled them to purchase this
magnificent group for $24,000 less than anybody else. On March 20th, Harold
Kingsmill sold the property for the owners to Daniel Simpson, of Helena, Moni., for
$75.000. Me. Simgon transfetred his option to the British Columbia syndicate, who,
:heﬁ tbeghume tos ‘Lﬁel(;hg tt:londti;ions '(: etyh:il' ggll‘:;):d w;re restnine«} frosm o doin;

y Humphreys. Subsequently, Humphireys re the property for $§1,000, o
which $2,000 was cash and the balance in 60 days. Work has pl:e’r'x commenced on

the property, and already miners are at work sinking on the big ure chute in the main
tunnel.  There is a great deal of satisfactiun expressed that this property will now
be continuously and systematically mined.

The Lily May, famous as the first location on T'rail creek, changed hands twice
inside of 24 hours on the gth March. Frank Watson bonded the property fur $15,000
from Oliver Bordeau, the locator and sole owner of the property. He, 1n wurn, sold
it to Messrs. Bolles and Raymond, of the Riverdale Mining Co., of Baker Co., Uregon,
for $23,000. Men were at once put to work on the tunnel, and have been drifting on
2 feet of $50 ore ever since,  Notwithstanding its hitherto chequered carcer, the Lily
May bids fair to become a most valuable mine.

The explosion that occurred in the well-known Centre Star mine on the t4th ult,,
by which four men lost their hves, was most deplorable in every respect.  The coronet's
jury brought out the fact that it was wholly chaigeable to a miner's carlessness in pre.
pating giant powder for blasting, and that the management werc entirely free from
any blame in the matter.  The explosion badly wrecked the tracks and ate papes from
the compressor in the wnnel, as well as doing considerable damage outside at the
;’“illulul‘ of the tunnel. Repairs have been fulﬁ'y made, and the nune 1s again running

ull blast,

The Morning Star Mimng Co., composed of Rossland and Butte men, has been
formed to work the Morning Star claim, which s situated sume 2 miles 1o the north
of the town.  The shalt, which is a good one, is now down 8o feet, and the bottom of
the shaft shows a sulid face of chalcopytite ore in a quartz gangue, that will average
$40 in gold tv the ton. The Morning Star is a prospect of more than usual excellence,
and the owners have great confidence in their ability to make a mine of it. A first-
class sinking pump (Cameron) and a hoist will be put in as soon as the 100 foot level
has been rcac{;cd. Contracts for 200 feet of shaft will thea be let. .

The recent strike in the Jumbo has done mare to prave the two great character-
istics, that Trail Creek's ore bodies inctease in size and value as depth is attained, than
any other yet made in the camp. The crosscut tunnel has uncovered an ore body
ft. in widlK. a solid mass of sulphide ore, that will average $20 per ton 1n gold. With
the possible exception of the deepest workings of the Le Roi this strike stands unriv-
alled in the annals of British Columbia mining. The claim will be an casy one to
work, as there is roumn for two more adit tunnels, which will give a vertical depth of
350 ft. hefore sinking will have to be resorted to. The Rossland and Trail tramway
line is being extended to the mine, and it is the intention of the company, which has
just been formed in Spokane, to work the property for all it is worth during the com-
ing summer.

The Trail smelter has again blown in, and is working to perfectiofl in every re.
specl.  About 80 tons of crude ore are being run through daily, and a carload of matte
is the daily result.  Shipments of matte have been going to Butte for the past week.

Although the contractors on the Rossland and Trail Tramway confidently assert
that the line will be in operation by the first of May, their statements are given little
credence here, as with the amount of work yet to be done, it is a moral impossibility
to have the road in operation by the time tixed. In fact, Rosslanders will be more
than pleased 1o see it in operation by the first of June. The engine and four cars have
arrived at Trail, and tracklaying is going on from the smelter end of the road with all
possible speed.

In consequence of the impassable state of the roads, and the cunsequent inability

of the mines to work full regular crews breaking ore for shipment, the camp just at

resent has an idle appearance that ill becomes it.  This state of affairs is liable, in
1act is sure to last until the completion and successful operation of the railroad.

It now transpires that Rossland will be the Mecca of at least two additional rail-
roads during the coming summer. It is now authoritatively said in Rossland that both
the C.P.R. and the Ngelson and Fort Sheppard will extend their lines into Rossland
this summer, and that the work of construction will be commenced as soon as the
snow ﬁoes off the hills sufficiently to permit the graders to be put to work. It is a sure
sign of the importance of Trail Creek’s mineral wealth to see so many railroads com-
peting for its tonnage.

Since my last writing branches of both the Bank of Montreal and the Bank of
British North America have been duly opened in Rossland. A mining camp is neces.
sarily a place of strange sights, but the climax was capped when the representatives of
two such conservative banﬁing institutivns as the above mentioned made a race to sce
who would be open for business first. The Bank of B. N. A. won the race, as they
opened up in 2 barber shop on Saturday~-ready to shave checks from g a.m. to 1 p.m.,
while the barber had a notice up announcing that he would resume business and shave
chins for the balance of the day. The Bank of Montreal is temporarily installed in a
hardware store,

March has been a moath for the consummation of large deals, and the last prop-
erty to go for a practically cash consideration is the Georgia, which is situated to the
north and east of the well-known Iron Horse mine. The property went to Joseph L.

- Warner, the manager of the O. K. Mining and Milling Co., in the interest of outside

capitalists, for $25,000. The terms of the deal are as follows : $1,000 cash ; $9,000
on Mondzy, 13th inst., and the balance of $15,000 within fifty days from date. Mur.
Warner in his bond stipulates to start continuous work at once. The claim is owned
exclusively by Rossland men.

The North Star, owned by the same people as the Georgia, has also been sold to
a Victoria syndicate for $15,000. A wite has been received from Victoria that the
final payment will be made on Monday. The North Star isan excellent property, and
by shaft developnient shows up a large body of high-grade auriferous sulphide ore.
Work will be started at once. :

The owners of the Gold Star have placed a deed in escrow with a local hank for
the sale of their property for $20,000 cash. The Guld Star is situated in the north
belt, some four miles from Rossland, and has a most wonderful surface showing of

yrite and chalcopyrite ore.  Assays from the surface have yielded a uniform value of
gxs to the ton in gold.

The opening of the-Colvle Indian reservatior: for mineral location by the U. S.
Congress his heen,pioductivé’of much good already to the great mineral resources of
this section of Brifish Columbia. Some magnificet:t looking claims have already been
lueated, some of which deserve mention. A partneiship of Rossland prospectors have
secured some first-class locations within five miles of the International boundary line,
and have brought their ore here for assay. The ledge is 30 ft. wide, #nd general
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average samples from the whole cropping give $8 in gold per ton, On the foot.wall
of the vein theee is a 6 fi. streak of solih sulphide ore—a mixture of iron pyrites and
galena, which on assay gives a combined value in gold and silver of $160 to the ton.
Marcus Daly, general wanager of the great Anaconda Copper Company, has made the
owners of the group a very handsome offer on a bond for the property.  This offer is
now under consideration,

The Commander, the highest grade copper property in Trail Creek, and at one
time under option to the owners of the Trail Smelter, has been bonded to C, P, R.
officials for $40,0c0. The first payment comes due on the 2oth inst.  The investment
of Canadian capital in the district is greatly welcomed by everybody here, and it is
thought that the C. P. R. men will find a mine in the Commander.

The attention of the investing public has been directed to the shares of Trail
Creck miming stocks, both in Spokane and New York, and as a consequence half a
dozen brukers ate doing a lucrative stock broking business. For the information of
the REVIEW's readers, a list of Trail Creek stock companics is here given, and the
prevailing prices at the time of writing. [No stocks are listed in this column unless
the property on which they are founded has been fully paid for and the title petfected.]

Bid, Asked. Bid. Asked,
B. C. Syndicate®...... e — — 0SiC.isecrcirsiniasses. .48 .50
Centre Star..... eciateaas 1.25 {.e Rolieiievocines oo oo 4.00 s.go
Evening Star ... ......... .10 .124% s esesiiasessserscss ‘28 ‘30
Gertrude .vovviveninnnsess —  — | Pheenixeeiiiansieiecares — .06
Good Hope...... vese —  ‘O4 Poorman.... ..e00ee 12 .15
Great Westemnn., .. .10 .12 | St Elmo........ 12 .18
High Ore ......... o = o= | Trail Mining Co.vecvvevee = —
Idshoouer. oo, 1.00 1.2§ | Virginit.viiienevinceeres .30 .38
Tron Mask......... .60 °65 | WarEagle......... veee. 1.60 1.78

* Préspecting syndicate.

All the above stocks have a par value of $1 per share, except the Le Roi and
British Columbia syndicate, which are $5, and the Trail Mining Company, which is
$100. With the exception of the Trail Mining Company, which has 2,500 shares, the
British Columbia Syndicate 20,000, the Josie 700,000, and the Evening Star and O.K.
1,000,000, all the above companies have their capital stock divided into §00,000shares.

Boundary Creek.

Probably.in no other district in Amierica does such a variety of ores exist as in
Boundary Creek. They vary from the heavy massive sulphides’ of iron and copper
{and the oxidized deposits of copper oxide and native copper), 10 highly siliceous mill-
ing ores ; the gradations between these two classes being represented by all manner of
concentrating ores.  There are also some high grade silver-fead ores.

A description of these ores would be best served by a description of the principal
camps of the district, considered separately. I will begin with the most northerly, as
well as the must recently discovered camp, Lung Lake.

This is probably the highest grade gold quartz camp in the Province, It was dis-
covered the latter part of April, 1895, and lies about 16 miles nurth of the mouth of
Boundary creeh (at the boundary line). Quite large areas of gramte occur sowth of
the camp and again on the north, but the camp proper consists of a senes of schists,

uartzites and dykes of diorite, with numerous bodies of trachyte intruding irregularly.

he quartz veins all lie in these schists and dykes and strike about N.N.E., dipping
all (at least on the sutface) slightly to the east. The veins vary in width from 1% to
6 ft., and are wineralized with iron and copper pyrites and galena. In the ** Lake.
view " two tellurides have been discovered, one of lead in October last, and quite
recently one of silver (Hessite). Their analyses gave : (1) Lead, 52°20 per cent;
silver, 1°20 per cent. ; tellurium, 46°46 per cent. (2) Silver, 60°68 per cent. ; gold,
2°29 per cent. ; tellurium, 37°33 per cent. Hessite has since been found across the
lake in the ““North Star " and * Gold Drop.” Average assays from the better claims
run from $20 to $100 in gold and 20 10 80 ozs. silver. ine ounce assays in gold are
obtained fromi moderately well mineralized samples of the * Silent Friend.” While
at present the ore is well adapted for milling and concentration, it is probable that in
the case of many of the veins moderate depth will change it to a straight concentrating
ore, Among the most promising claims are ** Lakeview,” ** Jewel,” ¢ North Star,”
‘* Rio Graude,” *‘ Silent Friend,” ** Electric,” ** Gold Drop,” ** Rhoderick Dhu.”
No great depth has as yet been reached on any of the praperties. On the “Lakeview”
a tunnel is in 76 ft., under contract to be continued 10 125 fi.; onthe “Rhodenick
Dhu, " a 50 ft. shaft; on **Nurth Star,” a shaft of 40 fi. vn a cuntract for 75 ft.
Shafts from 10 to 30 fi. are on the other properties.

Mr. Turner, of the Monireal and Vancouver Prospecting and Promating Co., is
actively developing the ** Gold Drop,” Greenwood camyp, wlich he bunded w the
winter, A 110 fi. tunnel, driven (as they su{‘)pnscd) to cruss the vein, is in eatremely
good copper-gold ore throughout, and the other wall nof yet reached.  Mr. Turner 1s
also bringing in a diamond drill to more effectually prospect his properties.  The inten-
tion is to use it on the ¢ Snow-shoe " at once.

1t is authoratively stated that the *“ Copper Mine ™ copper camy is bonded Ly 1he
American Fxploration Co. Mr. Weir is eapected in another week to commence
operations.  This property is a very large deposit of copper oxide and native copper,
averaging about 10 per cent. copper and a little gold and silver.  The bond 1s not
known, but the owners have been holding it at about $40,000.

MINING IN NOVA SCOTIA.

We have reccived from the Geological Survey department the summary of the
Repost for 1895.  Mr. ‘Fletcher has been occupied in making fresh surveys of the
Sidney coal ficlds preparatory (0 new issue of geological map sheets for that district,
while Mr. Faribault has continued his surveys of the gold beating formation, which
"have become so populay in this province.

In addition to the regulation maps, drawn 1o a scale-of 1 in. to the mile. Mr.
Faribault has plotted maps of Tangicr, Mooscland, Moos¢ River, Caribou, Oldham,
Montigue and Waverley, on a scale 500 fi. to the inch.  On these maps‘it is intended
to show the quartz veins, giving the width, length, the extent to which they have heen
worked, both in depth and along their cropping, the dircction and dip of the pay

chute and that of the anteclinal axis, and the average richness when ascertainable.
These maps will not only be invaluable to those working in the district at the present
time, but they will be a considerable aid to capitalists who may be investigating any
district with a view to purchase, and lLearing the latter in mind we would suggest that
the amount of gold taken out of each district be also added. We were sorry to see
one note in Mr. Faribault's report, namely, ** Owing to the limited amount of explor-
ation fund at my disposal, field operations had to Le discontinued at the end of
August, and consequently the Waverley sheet numbered 67 and the Halifax city sheet
numbered 68 have not been completed.” Surely here is a chance for the Pro-
vincial Government 10 aid an industry which brings more grist to_milt than all the
other sources combined. Every mining engineer in the ‘:rovmce will agree as to the
value of these maps, and it would be a wise policy on the part of the local Govern.
ment to assist the Geological Survey department in getting the whole gold bearing
districts plotted as soon as possible.

Prolessor Bailey, of Fredericton, has also put in a short time in the south.
western part of the Province, where he has done some useful work.

The Mooseland Gold Mining Co's proper!y and plant were sold to A. A. McKay,
who, we understand, bought it on behalf vt some of the members of the old company.
The price paid was $1,100. We assume that the company will start up again with a-
clean sheet smiling. .

B )

The Beaver Dam mines were sold to Mr. J. M. Chisholm for $1,270. A discus-
sion was raised by Mr. Turnbull, who contended that a higher bid had been made.
He said he had no intention of letting the property go at such a Jow figure, His ob-.
jection was, however, overruled.

The Cape Breton Copper Co., Ltd., propose increasing its capital {rom
$1,000,000 to $2,000,000.

It is with a feeling of the deepest reﬁrct that we have to announce the death of
Mr. S. F. Andrews, which occutred on the 2nd inst. at Caribou mines. Mr. Andrews
left Halifax apparently in good health a week earlier, and the news of his sudden
death came as a great shock to all.  Mr. Andrews has been connected with mining in
this Province for close upon thirty years.

Mr. Baker has started work again at Golden River, Chester Basin,

56 tons of
quartz crushed last month yielded at the rate of = ozs. per ton.

The Brookfield Mining Associates crushed 150 tons of quartz and 275 tons o
shale last month, the total yield bein;i 330 ozs. of gold. Mr. Libby is now turnin
his attention to his concentrates, 100 ibs of which have been sent to F. H. Mason, ol
Halifax, to report on, and a ton to Carolina for a commercial test, while the company-
are experimenting themselves at the mine. The experiments have not been concluded
on going to press, but we hear that up to date everything points to the concentrate being.
easily treated by chlorination, and it is probable that a plant will be erected almost
immediately. Mr. Libbey has upwards of 6,000 tons of tailings, which give high as.
says, so it is probable that the very respectable returns from North Brookfield will be
considerably increased, which will place this mine as the first amongst the producers
in Nova Scotia. The Brookfield Associates have in the past, and are still showing a
great deal of enterprise, for which they are being justly rewatded.

The additional 20 stamps at the Richardson mine have produced the desired re-
sult, the yield last month being just about double the usual returns. This property is
now paying its shareholders over 70 per cent. per annum,

There are at least five mines in Nova Scotia which are pa{ing over 50 per cent.
on the capital invested in them, and it will not be long before foreign capitalists um
their attention to so promising a field for investment, The returns reccived at the
Mines Office for the month, which appear elsewhere, are over three and a quarter
thousand ounces, including some back returns,  This, of course, compared with other
gold producing countries, will a;l) ar small, but considering how few of our mines are
worked to anything like their full capacity, and the total- disregard which our mines
have in the past shown to anything but free milling gold, those of last month are most
encouraging. It must be a source of regret to those who have the welfare of the gold
mining industry of this Province at heart, «that more work is not being done in the
Sherbrooke district.  In the table of returns for the various districts of Nova Scotia
between the years 1862 and 1891, which appeared in our last issue, it will be noticed
that this district produced 119,946 ozs. 17 dwts. 22 grs. of gold, the average yield of
the ore being $13 99 per ton.  To those who have a knowledge of this district and
know how little development work has ever been done, and the methods of mining
employed in the past, it is clearly one of the finest openings in the Province fora
large and systematically worked plant, and there could in our opinion be only one re-
sult from the crection of the same, namely success ; always provided, of course, the
management is in capable hands.

-

Mr. W. L. Libhy has gone to South Carolina to personally witness the treatment
of the cuncentrates sent there,  Push is evidently the motto of the Brookfield Mining
Associates.

The returns from the Modstock tine for the months of January, February, and
March are 361 oz, 7 dwt., from 743 tons of ore, while those of the New Egerton-
Mining Co. for the same period, 1,034 oz, 1§ dwt., from 1,570 tons of quartz.

The returns from the Tudor Gold Mining Co. for the six months ending March
31st, are 248 oz., 10 dwt., from 1,598 tons of quartz. )

Messes,- Davidson and others have started work again on their property at Wine
Harbor. The ore is sunning over half an ounce to the ton and with capable manage-
ment this property should turn out well.

We recently had some specimens given to us from Peter Dunbrack’s find at
Brookfield, Queen’s Co. The quartz is unlike anything we have ever seen in Nova
Scotia before. - It is absolutely yellow wiih very fine gold ; it carries some.oxide of
iron, but no sulphides, although of course these would be l‘nke\z o anear at 2 greatey,
depth, The ore at present 1s cenainl{a free milling one, the only question in our
wind being whether some of the fine gold might not escape the battery plates.
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CORRESPONDENCE.

The Mount Adams Mines, B.C.

To the Editor:

S5, —I notice that you have mentioned the report that the Mount Adams group
of mines in the Slocan district of British Columbia have been sold.  Knowing your
love of accuracy, I write to say that this is not correct.  You are right in saying that
Professor Penrose examined the mines and reported favorably. Through his recom-
mendations proposals for the property have been made, but the owners feel that it is
grood enough to keep, and the Mount: Adams Mining Co. is now being incorporated
for the purpose of working the properly productively. OEcmuons will commence
under the direction of Walter C. Adams and Robert Cordick, as svon as the thawing

of the snow will permit,
Yours, &c., Ronr, C. AnAwms,

Montreal, 2nd April, '96.

The Quebec Gold Field.

Sin,~In your Review of February, ‘96, I read a discussion on a paper by
De. Ells on the Shates and Quartzites of Quebec, read before the G. M. A. of Que-
bee., . E. Hardman, M.E., who was preseant, made some remarks about the slates
and quartzites of the Counlf- of Beauce, which [ think are not according to facts, and
if you will allow me a small space in your valuable journal, I would like to say a few
words in regard to what he said, and if you think any remarks I may make will benefit
the mining community, please publish the same.  But before I say any more, 1 ma
state that I spent about 20 months on the Gilbert river in 1878-79. I sunk a shalt
cluse to the St. Onge shaft, where Mr. Fitzpatrick says they got so much gold.  Our
shaft was known as the Forgie shaft. 1 am only saying this to give you an idea that I
know a little about the Gilbert river, I have been in Nova Scotia for a short time,
mining for gold, but it was in a conglomerate, and I have seen some of the slates and
quartzites lhcrc, and I must say that Dr. Ells, is perfectly correct in saying that the
slates and quartzites of Quebee are similar to those of Nova Scotiz.  Perhaps Mr.,
Hardman has never sunk a shaft on the old river bed (I am speaking with regard to
the Gilbert river) ; i he had he would find the bed-rock there similar to the slates in
Nova Scotia, at lcast in that part where [ was, and that was in Gay's river, where
there is a large body of conglomerate overlying them, the lower part of which is gold-
bearing 3 between the conglomerate on the bed.rock and the conglomerate above it;
there is a bed of sand (now sandstone) which is quite distinct from the conglomerate
below ; that bed of sandstone forms a bottom for the upper conglomerate.  And if
Mr. Hardman is sinking for any of the old river beds in the Chaudiere district, he will
find something similar ; it may be not cemented, but he will find a changein hissinkhing
before reaching pay dirt; if he does not, he will %cl very little gold.  In theshaft I
sunk un the Gilbert river,.J went through a fine body of silt, about 40 ft. in depth;
some of the miners called it clay, but it was a beautiful fine silt, evenly deposited, and
Iying on top of the pay dirt. That silt formed a bottom for a drift which tested on
top of it, and it was from that drift where the most of our water came from. A short
distance to the side of the main channel, the sinking was through tough clay, some of
it like leather, and no gold underncath, which the same St. Onge Co. knew to their
cost. Ithink Mr. Lockwood will bear me out in what I say, for he was there at the
time. Asa general rule, the softest and easiest sinking is over the deep ground in
alluvial sinking, and hardest if lava rock takes the place of alluvial ; at least that is my
experience on the Ballarat gio'd fields of Australia.  And I must say, the old river bed
of the Gilbert river resembles the old river beds of the Ballarat in every particular.
And I may here remark that in sinking a shaft in alluvial for gold, and when getting
close to the pay dist, if you don’t find the different strata evenly deposited, very little
gold will be found. The pay dirt should have a clean appearance, the boulders cleanly
washed, the same as if a good current of water had beea playing around them ; butit
takes a little experience to be able to tell the difference between clean and dirty pay
dirt. The depth of the present river beds is no indication of the depths of the
old anes, for they are generally deeper than the present beds. The main old river bed
at Ballarat is hundreds of fect below the bed of the present one. And if any party
sink for the old channel of the Chaudiere, they will find it a great deal deeper than the
bed of the present one. Mr Hardman instances a well being sunk at 5t. George on
1he north side of the Chaudiere, 59 ft. below the present channel and still in clay. X
think that proves the old channel to be much deeper than the present one.  And if
any party sink on the north bank of the Chaudiere, say between the Gilbert river and
St. Frangois (that is ground I know), they will find the old river bed much deeper
than the present one, and I am sure they will get gold, but whether 'payablc ornot I
can't tell ; and perhaps by doing so they will find payable quartz reefs. That is how
some of the best paying quartz reefs were found out in Ballarat and district. Some of
the companies in that district sunk through nearly 400 ft. of lava rock, which lay on
top of the alluvial deposit, lying on the bed rock ; that was their pady dirt, ond some of
it was very rich, In working out the deposit on the old rniver bed, they came across
quartz recfs, and it is some of these they are workling now, after taking out and washing
all the afluvial that was payable, and at Jast accounts are now workinﬁ these reefs ata
depth of nearly 2,000 ft.  Mr. Hardman, in speaking of quartz, says that if he requires
a glass to see guld in it, he does not care for it. Now, I take exception to that
remark, and I'll give an instance of very rich quartz where gold was not easily seen in
it. The Caledonia mine in New Zealand, about 26 years ago, struck very rich quartz
—s0 rich, that within two months from the time of striking it, a debt of $100,000 was
paid 3 and still very little gold could be seen in the quartz, for the gold was coated
with something of 2 blueis%n color and could not be seen. In your February number
of the Review you will read of quartz taken {rom the Lake Harold mine,
Rainy river, which did not show gold, but yet assayed well, Ricketts & Banks, of
New York, made an assay of it, and as the test was a high one, and no gold to be
seen in the ore, they repeated it, the result showing $314.00 per ton. So alter all,
although gold can’t be seen in quartz, still it may be payable. Mr. Hardman also says
that tﬁe ordinaty miner in past years has done nothing but fossick and dig gopher
holes. I think "he can’t say that of the miners of the Gilbert river, for they had to
sink and drift in the old river bed before they could get much gold. Hoping I have

1ot trespassed on your space too much.
Yours, &c., Wirrian Tobb.

Louisburg, Cape Breton, April 21st, 1896.

SiR,—Reading Professor Hardman'’s rematks in your February number on Dr,
Ells’ paper on Gold in Quebec, I have been astonished that he should not have referred
in any way to the history and bibliography of gold mining in the Province of Quebec
as recorded in detail in’ the publications of the Gieological Survey ot Canada.

Your readers might be referred to the Gcolow of Canada, 1863, pp. 518.520 and
pgé 739-745 ; also to subscquent reports by Mr. Michel and Dr. T. Sterry [{unt, Vol.
IS 3:1800, also to my own teport, Val. 187t, on the gold fields of Quebiee and Nova

cotia.

Mr. Hardman might perhaps learn some facts froma careful perusal of the reports
referred to, which his remartks on Dr. Llls' paper justify e in supposing he has never
read.  Neither in’ Dr. Ells' paper nor in- Mr. Hatdman's cnticism of it are there any
new facts advanced affecting the practical development of the Quebec gold mines.

Dr. Ells makes no statement respecting then that would not be made, and indeed
have not already been wade by others who bave *“ specially studied the cconomic
minerals of the County of Beauce,” Logan, Hunt and myself included, all of whom
have done so, and may he presumed to have some knowledge of gold mining,

Mr. Hardman’s contempt for quartz in which the gold could not  be seen without
a lens can only be regarded as an indication of his very limited experience in the
matter of gold quartz mining.

ALFRED R. C. SeLwyN, F.R.S,

Ottawa, 28th April, 18y0.

Mr. Hardman Replies to Dr. Selwyn and Mr. Todd.

Str,—Your favor of April 9th, enclosing copies of letters from Dr. Selwyn and
Mr. Todd, and requesting a reply for the neat issue of the REVIEW, has been received,’

I am not at all sure that I'can comply without discourtesy to the General Mining
Association of the Province of Quebee. Dr. ElNs’ paper and my discussion were a
part of the proceedings of the association at its regular meeting in” January, and were
published in the REView solely because that paper is the association’s official organ,
and not in any guise as **copy " or newspaper material,  Therefore it seems to me
that any further discussion should properly be first submitted at sowme meeting of the
association before publicatson ; and 1f an apology is needed for the following 1t must
come, Mr. Editor, from yows<if, as the Secretary of the association,

Dr. Selwyn’s letter . abadies five statements, viz, :—  First, his *“astonishment *
that I did not refer to the ** history and bibliography ** of the subject under discussion 3
second, that I have never read the references he gives, or I would have learned some
“facts™; third, that neither in the paper itself nor the discussion were any new facts
advanced ‘“affecting the practical development ™ of Quebec's gold resources ;3 fourth,
that Logan, Hunt and Selwyn **may be presumed to have some knowledge of gold
wining ™ ; fifth, that hecause I eapressed a desire to sce visible gold in the veins of
Bga\.lcc,"l must have had a**very hmited expenence i the matter of gold quartz
mining. :

I will take these statements up senatum, (1) 1 fancy the Dr's ** astonishment *
will be excecded by that of such o(l your readers as are members of the technical so-
cieties, when they learn that a member who dliscussed a paper is supposed to give the
**history and bibliography " of the subject. I had always fancied myself (and it has
been my experience) that if any * history and bibliography ” were wanted its proper
place would be the paper imlj? and not discussion.  If the venerable ex-Dircctor will
go so far out of his usual path to read the papers and discussions of othes iechnical
societies his *‘ astonishment ” will increase and have plenty to feed upon, but he witl
find I am in good company. (2) [ beg to inform Dr, Selwyn that the Geol. Survey
Reports for 1863, 1866 and 1871 are on my si.clves, together with Mr. Michel’s report
and many others which the Dr. does not mention; that T read his references care-
fully several times before, during and after my visit to Beauce; that I did leatn some
facts from sueh perusal, and that I learned also a lot of facts which are not contained
in those volumes, and some facts which are not in accordance with the speculatiosts to
be found therein.

(3) Dr. Selwyn is unconsciously correct in his third statement, for there ss no
¢ practical development ™ to be affected by “ facts,” ““ new’ or otherwise. Practical
development is what i< wanted to furnisk facts, practical development 1s what Beauce
county never has had, and the whole mass of writing, theories and surmises constitut-
ing the ¢ history and libliography " of this region must be taken on trust until de-
velopment proves or disproves it. Beauce has had geologists galore, and what there
is to know from present facts is fully and admirably set forth by Dr. Selwyn in *¢ Re-.
port of Progress, Geol. Survey of Canada, 1870-71.” What is nowneeded is a period
of development by practical men, educated engrineers, who shall accumulate a store of
new facts for the geologist of the immediate future,

(4) The fourth statement, that Togan, Hunt and Selwyn may be presumed to
have had some knowledge of go/d minsng is debateable; that all of them are past
masters in ;%eology goes without saying; that any of them ever had any practical
knowledge of mining 1nvites proof.

(5) Had Dr. Selwyn attended the evening session on January 8th, as well as the
afternoon session, he would have known that my remarks concerning visible gold in
quariz referred cntirély.to Nova Scotia quarstz, and the Quebec quartz characterized
by Dr. Elis as * precisely similar.” In the condensed stenographic report of my dis-
cussion this is not so clear as perhaps it should be. However **limited ” my exper-
ience for the last nineteen years in various parts of the North American continent may
appeat to Dr. Selwyn, it has been long enough 1o teach me that the vast majority of
paying gold quartz mines in North America have been discovered through the finding
of outcrops carrying visible gold ; I am not talking of auriferous pyrehotite nor smelt-
ing ores, but of free-gold quartz.

It is perfectly true that we may look over tons of rock from the Alaska.Treadwell,
from the *“ Belt” in the Black Hills, from the *‘sugar quariz” of Georgia, Alabama
and the Carolinas, from many of the Bodie mines and others in California, without
seeing a ““ color,” and yet have the same rock contain a paying amount of gold, but it
is equally true that if you cannot see the ** color ”” in Nova Scotia quartz you are pretty
sure of & loss and not a profit. y

For neatly 50 years the ** history and bibliography * of the Beauce district has
bheen recording **assays  of quartz veins, runnir ¢ from a trace upwards; for nearly
40 years intelligent Aabi ants have been searchirg for a paying gold quartz vein; for
nearly two years past a three stamp mill has been testing the veins of one locality, and
what is the sum total of results? No paying gold quartz vein has yet been found in
Quebec.  If superannuation has not prejudiced Dr. Selwyn let himread p. 92 of the
Summary Report of the Survey for the year 1895.  The utter unreliability of an assay
of free-gold quartz never had better exemplification than the past record in Beauce.

As to Mr. Told’s letter a few words will suffice.

He acknowledges that his experience in Nova Scotia is confined to a short period
on the Gays river conglomerate, hence I must question his knowledge and ability to
compare the gold series of Nova Scotia with the Cambrian of Que

Mr. Todd’s reference to visible gold is answered ahove

I >N
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t have never sunk ashaft onthe Gilbert, but 1 have seen the slates of the ¢ Old
River Bed " en saene there, and have seen the **bed.rock * of other old channels in
other parts of Beauce, and T agree to differ with Mr. Todd upon this matter. Further.
more, it was precisely these old workings in the Gilbert distnict rather than anywhere
else which lcb e to use the words *fossich ™ and * gopher,” 1o winch Mr. Todd
objects.

What the occurtence of *“lava’
dirt should appear, and kihdred topics, have 10 do with my discussion of Dr. Lils
paper is not apparent 10 e, and calls for no reply.

Yours, ctc.,

*and ‘“alluvial " in Ballarar, and how the pay

Joux E. HARLMAN,
Montreal, Aprit 30th, 1896,

COMPANIES.

Bell's Asbestos Co., Ltd.—The cighth ordinary general meeting of the shares
holders of the Bell’s Asbestos Co,, Ltd., was held last month at the Cannon Street Hotel,
London, Eng., under the presidency of Mr. Henry Heywood.  The secretary (Mr. Geo.
W. Giles) having read the notice convening the meeting, the chairman said:—~Gentlemen,
when 1 had the pleasure of addressing you at our last annual mecting, I ventured to
eapress a hope and belief that the year we had just entered upon would prove as satis-
factory to you as the previous year had been,  Our business in Southwark Strect was
increasing month by month, the demand for crude asbestos at the mines was good and
everything pointed 10 a satisfactory financial result at the end of the yeas. Tt is there-
fore with the greatest disappointment that the board and myself have to come before
you today with so great a diminution in the profits resulting fron our year’s trading,
although such result has been brought about certainly through no fault of the board or
of your managing director.  The repornt states that for some reason or other our old
friends, 1he finn with whom we had dealt for many years, the 1. W. {olm’s Mafg.
Co., of New Yark, refused 1o take deliveries of aude material which they had pur-
chased from us, The reason of this I cannot say, but you will naturally understand
that if, after making contracts extending over a consideralide period, and having mned
that material and prepared it, delivenies are not accepted, a serious loss must result
and our best cfforts must naturally fall to the ground.  The refusal of that comparny to
accept deliveries of course caused a considerable amount of discussion on our part and
your managing director proceeded to New York for the eapress purpose of making
some satisfactory arrangement, if such an arangement could be made.  But as this
visit ended in failure, there was no alternative but for us to take legal action, and law
proceedings have been commenced against the company I have referred to for damages,
the resulis of which, of course, we have to await.  The business which we have done
during the year in Southwark Street— which is the head and centre of all our business
—-has been, on the whole, perfectly satisfactory,  That husiness has increased during
the year, us 1 think you wete anare it was increasing at the commencement.  The
tutnover has leen very much greater 5 hut natorally, as with all companies paying good
dividends, we have cficouraged, so to speak, competition, and that competition has
been very severe, 20 that prices have not been mainmtained.  Still with the increased
business, although we have seducerd prices, we have fully maintained our position,
One of the events that has occusred duting the year has been the formation ot a small
company, the Bell’s Ashestos West Australian Agency, Lid,, to whom we havegranted
the exclusive concession of selling our manufactures and things in which we deal in
Western Mustralia, A consideration bas been paid for this concession which will
appear in one form or other in our neat halance sheet and which 1 doubt not will be
satisfactory toyou. Turning to the accounts you will sce that £5 shares have been
reduced t0 4 1,and we consider that thisalteration will add matetially to the advantage
of the company, inasmuch as we have a greater number of partaers, all of whom, 1
hope, are anxivus to push the business with which we are connected and anious of
course for ie. success. We have reduced the number of bonds from 582 t0 357, and
therefore we owe on debentures £34,500 instead of £57,524 3 and 1 have no doult
that those who are bondholders will be very pleased to hear that those bonds are un.
oltainable under 110.  The item of creditors stands at £11,483 against £10,u20 last

'car 3 the reserve fund is £60,000 agai. * £35,c00; and the machinery reserve fund
15 £1,500 against £730.  On the credit side the fitst three iteins natusally follow the
amount of profit which has heen made during the year--the cash at the bankers, the
bills receivable, and the delitors.  They all show a great reduction in consequence of
the loss of profits.  Stack-in-trade has been reduced from £28,cc0 10 £22,000. The
cstates in Canada show a alight increase, because we put down additional madhinery
there.  Duting the year your managing director paid his vsual visit to the mines and
reported that they had opencd out a good deal of the ashestos matcrial, and that so far
as he could judge, the deposit was still vary considerable, and would Jast an indefinite
time 3 he also stated that the machinery was all in good vrder and that eserythung was
in a perfectly satinfactuty stave. The frechold premisesan Southwark Strect stand a
£25,803.  The result of the year’s operations show a net protit of £3.200, o which
we have to add the ameunt brought fisward from the previous year, 43,552, making
£6,S00 inall.  With these observations T Veg 10 move the folloning resolution :—
** That the 1cj01t of the directors and of the auditors, and the financial statement sub-
mitted to this meeting, be and the samie are hereby approved, adopted and conlinmed.”

Mr. AL J. Burnett secended the resolution.  In seply 1o questions the chaisman
said he did not know thereason the John's Mafg, Co. refused to sake deliveries.
That company said they (Bell’s Ashestos Co.) were rather late in tendering the material
which the John's Co. had bought.  That, however, the directors denicd.  The reserve
fund, as he bad before informed the sharcholders, was practically trading capital. The
resolt:tion was carsied unanimously, and the payraent of a dividend of 3 per cent. free
of incame 1ax was np}:rovcd.

Mz, T. It Lightfoot and Ms. W, C. Johncon were re-clected 1o the directorate,
and Messes. Cooper Brothers & Co, wercre-appointed :uditors, the proceedings closing
with a curdial vote of thanks 10 the chairman and directors.

The Roche Pescee Coal Co., Ltd., secks incorporation by letters patent under
the Camnpanics Act, Revised Statutes of Canada, for the ptspose of carrying on the
busincss of collicry proprictors, coke manufacturers, iron masters, manufaciurcrs of
bricks, pipes and tiles of minces and engincess in all their respective branches. The
chicf nlaccof husiness isto be in Winnipey, Man,  Capital stock $30.600, in 500 shares
of $100 cachi.  Dircctors: 1. E. Mitchell, Chas. 1. Cordingley, T. . Gilmour,
Cliffrd B. Deacon, all of Winaipeys and Robt. Rogers, Clearwater, Man,

Anglo-Canadian Mining Exchange, Ltd., sccks incasiamation apiler the o
visions of the Companics Act, Revised Siatutes of Canada, for the following putposes.
To carry on the lusiness of general agents and dealers in mincs, mimng locations and
mining lands in the Dominion of Canada;.to buy or 1ake an lease and then to sell,
exchange, grant leases or deal in any way whatsoever with any minces, mining lands

and mining properties, or to obitain optiuns theseon for the same purpose ; to examine,

inspect, and investipate all such propesties for the better placing of the same upon the

market.  Chiet place of business, Toronto, Ont.  Capital stock, $50,0c0, in 5,000

shares of $10 cach.  Durectors : John J. Ringsmill, X, Mackenzie, Henty O'Btien,

Jlgs. Gunn, Geo, P, Plunkett Magann, A. Fraser, Geo. Gurd, Jacob Dolmage, all of
oronto, O, § and J. G. Dixon, Shitley, Southampton, Eng, (s

0 o o)

Londonderry Iron Co.—Most discouraging is the financial statement of the
Londondeny Iron Company of Nova Scotia for the calendar year 1895, The profit
and loss account for the year shows a balance of $4,512.93 on the wrong side.  This,
added to the deficit of 1894, makes $60,306.47 to be carried forward as debit of
profit and loss, In the first half of the year the works were only operated three
months and expenses exceeded income by $7,770.36.  This loss was further swollen
by bad debts to the amount of $3,501.21.  During the second half there was a gain of
$6,758.04, so that the total net result at the close of the year was, as already indi-
cated, between $4,000 and $5,000. In addition to the extremely low prices ‘of the
first half, the ccmpany had to contend against the temporary disadvantages of inferior
fuel and drought, ~ A ditty seam of coal having been struck by the Acadia company,
who furnished the coke, the operations were greatly retarded and the furnace more or
less impaired.  Then during July and August the unprecedented drought told on the
water supply and caused frequent stoppages.  All this not only affected the fuinace,
but also the quality and quantity of the iton.  The total yicld of sion duing the 293
days the furnace was blown was only 15,801 tons, or an average of less thun 54 tons
per day. Forty per cent. of the make was Nos. 3 and 4. But during the latier half
the company drew their fuel from other sources and had no scarcity of water.  More
than half the coke they now use is made from their own ovens, while a little of the
other halfis bought from the Acadia company. As the furnace has never fully ge-
covered, however, from the eflfects of drought and bad fuel, it is proposed to blow her
out this month, which will be the mose easily done as stocks of ore and all raw mater-
ial are about cahausted.  The company’s rolling mill, which had been shut down dut-
ing 1893, was started apain in January and is wotking on a considerable Yist of orders
for puddled bar.  But the company have on hand, and have carried for some years, a
large stuck of mill iron on which an embarassing loss of interest is suffered, from which
it is hoped 10 obtain some relief this year.  The pipe foundry barely paid its way, but
it is seported to be now doing better.  As to the company’s mines, it is foun(i that
they can be depended on to yield a lareer supply of ore than was estimated, and that
the furnace can be run without much call on outside sources.  After the utmost allow.
ance is made for the specially unfavorable circumstances of last year—the depression
with its attendant low prices, heavy cost of carrying stock, and load of bad debts, the
drought and the inferior fuel—the position of the company remains serious and is,
but hittle brightened by the hopes of greater prosperity this year, for the financial situ.
ation is becoming critical.  Their cursent indebtednéss exceeds their floating assets by
$44,285.54. Their fired capital having failed to carn a profit, it will be hatd for the
company to raise money cnough to pay off this floating indebiedness and to make
needed improvements by issuing more stock.  The directors have endeavored 10 induce
some of the lcading shareholders to come to the assistance of their enterprise by taking
up amoderate issue of bonds upon thesccurity of the prepernty, which is unencumbered,
but the proposal has not met with acceptance.  This would be really of the nature of
a reconstruction.  Only by some internal arrangement docs it seem possible that the
company can right itself.  To draw more moncy from outside seems to be out of the
question. The company have had so nany vicissitudes that even if their picsent
situation were less grave, investors would scarcely care to place their money in their
industzty. 1If they are able 10 continue, it will only be by a system of contraction
which n:ay cut down indebtedness, but must mean a smaller scale of business and no-
wofits.  The company scem to be lexs favorably situated than the New Glasgow and

“crrona concerns, which have evidently passed through their experimental stage and
have demonstrated that iron can be profitably produced in Nova Scotia.—/Jron Age.

Milne, Coutts & Co., Ltd.—Has bcen incorporated under the laws of New
Brunswick, with an authorized capital of $235,000. in shares of $100, to quarry and deal
in granite and stone.  Head office: St. George, NoB.  Directors: Alexander Milne,
Wi Coutts, Charles Johnson, Jr., all of the pasish of $t. George, N.1.

Victoria Granite Co., Ltd.- Has een incorporated with a capital of $5,000,
in shates of $100, 1o carry on the business of quarsying in the Province of New Bruns.
wick. Dircctors Caleh C. Heanessy, Stephen Conley, O. F. Bogue, J. R. O'Brien,
]. H. Fravley, and H. F. McDougall.  Head office : 'St. George, N.EB.

The Saw Bill Lake Gold Mining Co., Ltd.— Has lcen incorporated in
Ontario with an authotized capital of $100,000, in shares of $1.00. Dircctors: 1. H.
Tilden, Hamiltons Wi, Seutham, Bamilton ; ¥. C. Bruce, Banilion; G. T. Marks,
Post Anthur s T, W, Lester, Hamilion; H. N. Ritson, Hamilton; 1. Beckent,
Hamilion ; John Hoodless, Hamilton s H. A. Wiley, ot Asthee; F. S, Wiley, Port
Arthur, and W. 1L Plummer, Sault Ste. Maric.  Head office: F. 8. Wiley, Manag-
ing Dircctor, Port Asthur, Ont. Formed to acquite mining locations 313 X and 314
X, situate on Saw Bili lake, an amm of the Scine river, 5, the Rainy river district,
Quiariv, and for the further purpose of fully cquipping the property with mining and
milling machinery for its development.

Ontario Miners' Development Co., Ltd.—Is being organized with a capitat
of $75,000, to acquire gold mimng propestics in Western On. .o, The Sceretary of
the company is Frank McDPhillips, 11 Qucbee Bank Char Yers, Toronto.

Victoria Tripolite Co., Ltd.—Has licen incorporated in Nova Scotia with a
capital of $7,000 in shates of $10 cach, 1o mine for tripolitc and other minerals or
clays in the Province of Nova Scotia.  Directoss: J. D. Copeland, Antiponish 3

“tank T, LeMome, North Sydney, and W, J. B. Bingham, 81, John, N.B.  licad
officc: Notth Sydaey, Cape Breion, N.S.

The Silica Barytic Stone Company of Ontario, Ltd.—~The Guclich Silica
Rarytic Stone Company of Ontario makes application to the Ontario Government te
change its name as above.  Head office s Guelph, Ont.

Mount Adams Mining Co. —This company has been urganized with an author.
ized capital of $130,000, in shares of $1.  Trusices: Capt. R, C. Adams, New
Denver, B.C.s R. K. Kerry, New Denver, B.C. ¢ W. C. Adams, Sandon, B.C.
Dircctors: Peter Lyall, Montreal 3 A. W. Stetson, Boston 3 J. C. Haynes, Boston.
The company has been formicd to acquite and work the Mount Adams group of
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chaims, comprising the ** Mammon,” ** Chamblet,” * Slater,” ¢ Bretomarte " and
“Midnight,” situated on Mount Adams in the Slocan district, Province of British
Columbia. The property is seven miles from the town of Three Forks and three
mles from the town of Sandon. Dr. R. A. Pentose, Jr., Chicago, the well known
awhority, who inspected the property last {ear, writes :—

*t The ore consists of silver-bearing galenn, varying from 50 to 130 ozs. per ton in
silver, and from 50 to 80 per cent. lead. ™ So far as'the assays at present in hand go,
it is probable that the pure ore will average 100 ors. or more of silver per ton, and
alout 70 Lm cent. lead. These estimates, however, are desived from only three
samples taken by mysell. A large number of samples taken by your son, Walter C.
Adaws, ate now on the road, and when assayed will give a much closer average of
the value of the ore than the few now available.

An ore of the quality mentioned is of extremely high grade, and is one very much
sought after by the smeliers, so that it always finds a ready market,

Its value would average approximalely $100.00 per ton, and if future explorations
show it 10 be in large quantities, a_net profit of of $50.002aton or more should be
made over and above all costs of mining, hauling, freight, duty into the United States,
and sinelter charges.

Much of this ore could be shipped direct to the smelter without previous concen-
taation, but in mining such are, a large amount of lower grade ore would be produced,
which could be concentrated and then shipped.

The ore occurs in veins intersecting a series of interbedded slates, limestones and
quantzites, and occupying well-defined fissures dipping sleegly and traccable on the
surface for very considerable distances. The main vein has been opened on the south
side of Mt. Adams on the Chamblet claim, and has been traced thence over the sum.
mnt and down the nosth slope, through the Slates, Britomarte, and on to the Midnight
chim—a distance of about a thousand feet. More or less ore_is found throughout
this outcrop, and in some places it is several fect in thickness. Frequently the ground
alung the outcrop of the vein is honeycombed by interlacing seams and irregular
todics of ore 3 and in a number of places branch veins, varying from a few inches to a
foor o mote in thickness, radiate from the main vein, and could benade 2 profitabie
source of ore aside from the main vein,

The main vein and some of the branch veins have been thoroughly prospected on
the surface throughout the propesty, though but little underground work has been
dune.  The largest underground work is a tunnel about 200 fi. long, on the Chamblet
claim, Tun in on the main vein.  Ore was not found here until the tunnel had entered
the hill for about 150 ft., when it appeared and gradually increased in thickness to the
end of the tunnel, where it now measures between one and two feet in thickness.
Besides this tunnel, several other smaller tunnels and cuts have been made, most of
which show promising outcraps of ore.”

Pittsburg and Cariboo Gold Dredging Co., Ltd., has been registered in
Biitish Columbia to carry on gold dredging in the Fraser river and its tributaries.
Authorized capital, $500, in shares of $100. Head office : Pittsburg.

Georgia Gold Mining Co., Ltd., has been incorporated to purchase the
Geargia mineral claim in the West Koolcna)' district, B.C. Authorized capital,
$1,000,000. Head office : Victoria, B.C. Directors: H. 1. R. Chapman, J. L.
Warner, and Joshua Davis.

Helen Gold Mining Co., Ltd., has lxeen xcéistcrcd at Spokane, Wash., witha
capital of $600,000, to carry on mining in British Columbia.

Rochester Gold Mining Co. has heen segistered with headquartersat Spokane,
Wash., and an authorized capital of $600,000, 10 carry on mining in British Columbia,

Quadra Mining and Milling Co., Ltd., has been incorporated 1o acquirc
within the Alberni mining division on Vancouver Island, the claims known as the
+Ophir "and *¢ Last Chance.” Authorized capital, $500,000. Directors : G. A. Kirk,
Thos. Shotbold and John Bryden. Head office: Victoria, B.C.

. Antler Creek Mining Co., Ltd,, has been incorporated to acquire the placer
mining claims held under leases, or for which leases have been applied for in the
district of Cariboo, in the Province of British Columbia, by the_following :—On Cun-
nmghnm creek, D, Patterson ; in Cunningham Pass, Thomas Dunn, R. G. Tatlow,
L Oppenheimer and D. Oppenheimer ; on_Antler creek, J. Patterson, D. Oppen-
heimer, 1 Op}aenhclmcr, R. G. Tatlow, T. Dunn, D. Patterson, S. Oppenheinier, L.
Doucet, W. H. Kennedy, C. F. Barker, H. Miller, K. Miller, R. McLelland and
w. p Burdis ; on Little Valley creek, D. Patterson, T. Dunn and R. G. Tatlaw;.
on French creek, 1. Qppenheimer ; on Canadian creck, D. Oppenheimer ; either for
money or fully paid up shares of the company. _Authorized capital, $1,000,000, in
shares of $5.  Directors : David Oppenheimer, R. G. Tatlow, and Thomas Dunn.
Head Office : Vancouver, B.C.}

Abraham Lincoln Gold Mining and Milling Co.—This company has been
orgammd under the laws of thc.S\:\le of Maine, to take over centain goYd ateasat Cold
River, Lunenburg County, Nova Scotia. Authorized capital, $1,600,000 in shares of
$koo. Head office: Equitable building, Boston. E. lg. Dunbar, Scc.-Treas.

4
.. New Egerton Gold Miming Co., Ltd.—is secking incorporation in Nova
Scotia with an authorized capital of $2co,cco. Head Office : New Glasgow. Dir-
ectors : J. D. McGregor, Peter A. McGregor and John Yorston, The propertics are
at Fifteen mile stream and have been successfully worked for many years.

GUESS BROTHERS,

Metallurgical
Thoroughly familiar . Chemists . Properties examined
with the Assays and Analyses
Roundary Creek and of Ores, Fuels,
Okanagan Mining OFFICES: Furnace
Districts. Products, etc.

Midway, B.C.,, Greenwood, B.C.

JUST ISSUED!!
The Economic Minerals of Ontaxio.

ILLUSTRATED WITH MAPS AND ENCRAVINCS.

By WM. HAMILTON MERRITT, F.C.S., Assoc. R.S.M.

(Late Commiseioner on Royal C {ssion on K {0 Minorals of Ontarie.)

——— FOR SALE BV ——

ROWSELL & HUTCHISON,

78 King Street East,

Price 50 Cts. TORONTO, ONT.

ADAMANTINE SHOES and DIES and CHROME CAST STEELE:

CAMS, TAPPETS, BOSSES, ROLL SHELLS and CRUSHER PLATES,|

Tiicse castings are cxtensively used in s the Mining $tates and Territories of North and South America.  Guaranteed to prove better and

WAIP INOEE.

cheaper than any cthers.  Otders solicited suvject to above conditions.

EMl"" CHROME STEEL WORKS, Brookiyn, N.¥., ¥ &E%5mensrs
a C. P. HAUGHIAN, President.

F. §. CANDA, Vice-President.

When ordering send sketch with exact dimensions.  Send for Illustrated

€. J. CANDA, Secretary.

Office: 8 PINE ST.
Warks: 332 BAY 8T,

SIMPLICITY,
DURABILITY.

For the economical transpor-
tation of material over rugged
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San Franciece, Onitfernis, [U.8.A
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IMPERIAL OIL CO.

(LIMITED.)

Petroleum Refiners, Manufacturers of Lubricating Oils,
Paraffine Wax and Candles.

o N.. /c‘
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. "‘QCOL”Q/?{"
PERFECT!QM 4(, R
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\&U\A&M =
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Perfection Vahve, Engine and " Running Qils
- are fine filtered Viscous Qils for fast-running
machinery

Special Qils supplied for any dcsm.d purpose.

IMPERIAL OIL COMPANTY, Lta.

Works and Head Office: PETROLIA, ONT.

. VANDUZENSTeS PUME

THE BEST (N THE WORLD.
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor
freezes,. Every PampGraranteed.

10 8SXZ
200 0 12000 Gallons per "Hour.
Cost $7 to $7S each. Address
GARTH & CO,,
53810 542 Cralg St. HONTREM.

KING BROS.
Miners of Crude Asbestos—All Grades

HEAD OFFICE, BELL'S LANE, QUEBEC.

Mines at Thetford Station, Quebec Central Ry., Quebec.

The Gates Roek ai 070 Broaker

THE HIGHEST TYPE OF ROGK BREAKING MAGHINERY!

The Gates Gyratory Breaker is ased on every Continent, having been
adopted by the largest Mining Companics in the world,
It has \llppl’!lllul all athier forms of breakers.
We Manufacturo also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Address for Catalogues GATES IRON WORKS,

BRANCH OFFICES:
136 Liberty St., New York,
237 Franllin $t., Boxton.
1733 Queen Vicoria St.,
Butte, Montaua,
11 Calle d'Gaute, Gulf of Mexico,

650 Elston f.ve.

London, E.

CHICAGO, U.S.A.

SCHOOL OF PRACTICAL SCIENCE, TORONTO

ESTABLISITED 187S.

AFFILIATED TO THE UNIVERSITY OF TORONTO
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This School is cquipped and supported entirely by the Province of Ontario
and gives instruction in the following departments:
1—~CIVIL ENGINEERING
2—-MINING ENGINEERING
3—MECHANICAL & ELECTRICAL ENGINEERING
4—~-ARCHITECTURE
5—ANALYTICAL & APPLIED CHEMISTRY

A R

Special Attention is directed to the Facilitics Possessed by the School for -

giving Instruction in Mining Engineering. Practical Instruction is

given in Drawlng and Surveying, and in the following Laboratoriess *

1—CHEMICAL
2—ASSAYING

3—-MILLING G6—ELECTRICAL
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 takdng regular courses. h

FOR FULL INFORMATION SEE CALENDAR.

1L} B. STEWART, Secretary.

ALK St AN
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SCHOOL OF MINING,

KINGSTON., ONTXRIO.

The following Courses are Offered

1. Three Years’ Courses for a Diploma in
B " (A) Mining Engineering.
(B) Analytical Chemistry and Assaying.

2. Four Years’ Courses for a Degree in

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

3. Post-Graduate Courses for the Degree of

Doctor of Science (D. Sc.) "’

For further information see the ealendar of Queen’s Umversn:y
for 1894-95, p. 117, ‘

4. Prospector’s Course.

The School oﬁ‘ers to Mme Foremen, Assayers, Prospectors and

Mining Men generally, Special Courses of Instructlon béginning
rJdnua,ry 8th, 1896, gmd contmumg eight Weeks

/

5. Extramura/ Classes for Prospeotors and /l{mmg Men

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

The School is provided with well equipped Laboratories for the study of Chemical
Analysis, Assaying Blowplplng, Mineralogy, Petrogra.phy and Drawing. In the Mining Labor-

atory recently -built the, opera.tlons of Grushlng, Ama,lga.ma,tmg, Goncentratmg, etc., ca.n be
studied on a large sca.le : S A o iy

i

The BRUCE C‘ARRUTHERS SOHOLARSHIP (value $200 per- annum) wﬂl be a.wa,rded, |
in May. Its obJect is to aid one who has had some experience in ama.lgama.tmg, étc., in- ac-

quiring a good. education in Mining: Engmeenng The conditions of" the awa.rd w111 be ma.de L

known on a,pphca‘l.tmnn to the Dwechor or the Bursg,r

v »n AIRTETINS
) hes s (( A

f‘"‘ N

ron CALENDAR OF THE SCHOOL AND runﬂlsn‘ mronmmn mv TO

SCE OOL@EOF MINING i KINGSTON ONTARIO,




PROVINCE OF NOVA

SCOTIA.

Leases fop Nines of Gold, Silver, Coal, [ron, Copper, Lead, Tm

—AIND——-

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1802, of Mines and Minerals, Licenses
sre usued 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 of which up to one
-bundred can be included in one License, provided that the length of the block does
Bt exceed twice its width.  The cost is 50 cents per area. Leases of any number of
Areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
~cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

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

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

Applications for Licenses or Leases are receivable at the office of the Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to 1. Licenses are issued in the order of application:
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every 1§ miles from Halifax in which to make application a¢
the Department for his ground.

MINES OTHER THAN

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for
wminerals other than Gold and Silver, out of which areas can be selected for mining
wunder 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
wominal fee, and provision is made for lessees and licensees whereby they can acquire

" promptly either by arrangement with the owner or by arbitration all land required for
“their mining works.

The Government as a security for the payment of royalties, makes the royalties

véest lien on the plant and fixtures of the mine.

GOLD AND SILVER.

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

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

The Goid district of the Province extends along its entire Atlantic coast, and
varies in width from 10 to 40 miles, and embraces an area of over three thousand
miles, and is traversed by good roads and accessible at all points by water.  Coal is
known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at
numerous points in the [sland 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,

Lommissioner Public Works and Mines,
HALIFAX. NOVA SCOTIA.
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DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL METAL MERCIANTS.

OFFicE: New York Life Building, -~ MONTREAL, QuUE.

CANADA IRON FURNACE COMPANY lelted

— e MANUFACTURERS OF— ——

GHAEOO_A_L PIG— I RON

(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.

MONTREXIL: CAIR WHKKI, GONIP }&NY

i MANUFACTURERS OF--oo.. .

B_A_ILBO_A_:D C_A__I:% W HHBRITS

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works:  LACHINE, QUE. Offices: NEW YORK LIFE BUILDINC, MONTREAL.

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.

-MANUFACTURERS OF......

WORKS: TLACHINE QUEBREC

OFFICES: NEW YORK LIFE BUILDING MONTREAL.

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND
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JOMINION WIRE ROPE GOMPANY, Lvo.

MONTREAL

Minmnwuafacturexs of ‘TLANG S PATENT WIRE ROFPPE.
T"OR

TRANSMISSION AND COLLIERY PURPOSES.

WHF‘N NEW

SOLE CANADIAN AGIENTS jor the

JEFFREY

SOLE CANADIAN AGENTNS for the

SIS CELEBRATED
STEEL CABLE CONVEYORS e ‘
YVH N wom\{ _ ] BLEICHERT”
Handling Coal, Ores, Minerals. i ’
Refuse, Etc. 7 : TRAMWAYS.
Also Ropes for Hoisting, Mining, Elevators, Shlps R|gg|ng and Cuys, Etc., Etc Send for Catalogue and Estimates to P.O. Box 2274
ROBB-ARMSTRONG

AUTOMATIG ENGINES

SIMPLE, TANDEM and CROSS-COMPOUND.

Combining the best features of the leading American

High Speced Engines with severai improvernents.

ROBB ENGINcERiNG COMPAMY LTa. # AMHERS"' NQVA cCOTIA

MANGANESE STEEL

(MADE UNDER THE HADFIELD SYSTEM AND PATENTS)

Is Unmachinable and Unweldable
It Combines Extreme Hardness with
Great Toughness.

SPECIALLY ADAPTED FOR
Wheels for Tramcars and Mining Work
Edge Runner
Rings, Cranite
Rolls, Jaw
Faces, &c.

MAKERS OF

STEEL CASTINGS

OF EVERY DESCRIPTION

AND OF —

HADFIELD'S PATENT HECLA

CHROME STEEL
SHOES AND DIES

HADFlELD’S STEEL FOUNDRY CO LIMITED.

HECLA WORKS, SHEFFIELD, ENGLAND
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