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CANADIAN RAND DRILL 0. Sersrooke, Que.

Mining, Tunnelizg & Rock-Working Machinery

STRAIGHT LINE COMPRESSORS.

_DUPLEX. COMPOUND & CONDENSING COMPRESSORS

With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENCKES NIAGHINE CO., Sole Agents, =~ 7 W8

16 VICTORIA SOUARE, MONTRE 1L. HALIFAN HOTEL, HALIF (X, G332 CORDOV I STREET, VANCOUVER.

TQSOLL ROCK DRILL CO.

DRILLS ™%
an « oo ALR, CUMPRESSORN
DUPLEX & GOMPOUND ;

Stone Channelling Machines, Goal Mining Machines,

AND COMPLETE PLANTS OF MINING, TUNNELLlNG AND QUARRYING MACHINERY.

208 ST. JAMES STREET, MONTREALf
JEFFREY COAL MINING MACHINES

. . A OPERATED BY hLPClRICIl\ AND AIR POWER.
SECTION OF CONVEYOR.

For :’:15;: I;DEVMY()rs%:inf: .fn“&' GBoalE(';(:- !?zlc“GAlso Coal Drllls MO UOI‘ Ca"roa Etc Eto
| COAL SCREENS.

Manufacturers of Coal Chntes, Tipples, &e.
Mines Examined and Estimates Made.
SEND FOR ILLUSTRATED CATALCGUE.

THE JEFFREY MANFG. COMPANY,

B New York Branch, 168 Washington St. COLUMBUS, OHIO. Chicage, Branch, 48 South Canal St.

Robb Engineering Company, Agents, Amherst, Nova Scotia.
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THE CANADIAN MINING AND MECHANICAL. REVIEW.

= USE THE BEST!
TAKE NO OTHER!!

TEL

?enberthy Injector,

. THE ONLY INJECTOR MADE WHICH IS
it | ABSOLUTELY AUTOMATIC.

.-’ |
IN USE IN THE UNITED STATES
70?000 AND CANADA'! B
Sold by all large Steam Supply Houses. 4
Used by all large Traction Engine Builders.
Used by EVERY LIVE, WIDE-AWAKE Steam-user in America.

W rxrite fox Pxices to .
Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ; I. Matheson & Co., New Glasgow, N.S.;
McKelvy & Birch, Kingston ; Macdonald & Co., Halifax; McKeough & Trotter, Chatham ;
Spratt & Gray, Victoria, B.C.; Robb Engineering Co., Amherst, N.S.; or

PEN BERTHY INJECTOR 00., Manufacturers, Windsor, Ont.

27 Address Lettcrs to Detroit, Michigan. &3]

THE CGRIFFIN MILL

The Only Perfect Pulverizer

OF

QUARTZ,
~ GOLD-

OR SILVER
~ ORES,

PLUMBAGO,
PORTLAND
CEMENT,

OF

PHOSPHATE
ROCK,

FOUNDRY
FACINGS,

And All Other §
Refractory
Substances.

Will work either wet or dry, and deliver a finished product.
Capacity, 3 to 4 tons per hour on Phosphate Rock, 1} to 2 tons
per hour on Portland Cement, Quartz or Ores, dependihg on
hardness of material to.be pulverized and fineness of product.
Grinds from 30 to 250 Mesh with equal facility.

NO JOURNALS IN GRINDING CHAMBER. BALL RIGID ON SHAFT HAVING DIRECT
POSITIVEACTION ON MATERIAL. MINIMUM POWER PRODUJES MAXIMUM AMOUXNT
OF PRODUCT. IT IS ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS TO
CONSTRUCTION .AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH
LESS THAN STAMP MILL3. LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATE-
RIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. .

Correspondence solicited, and illustrated de-
scriptive pamphlet furni shed on application to

BRADLEY FERTILIZER CO., 82 State St, Boston, Mass,

erarche? B = : THECONQUEROR s
NOMNG. MACHINE. \ e - BORMGMACHINE FOR S
for ROSK. ) RS - ~. “BIND"§ COAL.

worY"
MATERIAL PAMETRABLE BY AROTARY STEELDARILL.

P RILLSTEEL.

THE EARDY PATENT PICK CO. Limited

- SHEFFIELD, ENGLAND.

'
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POLISHED STEEL SHAFTING . .
= | Nova Scotia Steel & Forge Co.

(LIMITEID.)

PRICE LIST. NEW GLASGOW, NOVA SCOTIA.
Every Bar Guaranteed Straight and True to Size
Nominal | A 1 . Nomina 1 Actual . . within 175y of an Inch.
Size of | S £ Weight | P Size of | Size of \Velg{ht Price
Shaft. | Shaft. | Perft | perl Shaft. | Shaft, | Perft | perlb. BOXING EXTRA AT COST.
Sha r of our Standard Sir nches in di k ock, in lengths fro
14 1% 4.13 | 4% cts. 23 18.91 | 4 cts. 18 feet by fe‘ iameter we keep in ngths from 12 to
I% l% 5.0 ' 3 22.59 0 O I fs l S ttootl}er l;nzthl ; fh rge lf r len, hfomboh hw llb f ished u
« ing from list o na wi
‘ 0. 0 r Actual Size column unless other ed.
;4 :?é g'§3 4ct i ) i i iz.g‘; 5cts- : P rices Subject to "éhange w t:out Notice.
2% 2y | 12.53 4% 4% 22'57 ¥ Thisis not Hot Polished o CldeldS <l and will when keyseated. If your Wholesal
I (13
2% 27 5.55 5 5 13 Hardware Firm can o the Works, Now Glasgow, Nova Scotia.

AUSTEN ZBROTH ERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.
No. 124 HOLLIS STREET, HALIFAX, N.S.

EZALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., LimITED.

——— MANUFACTURERS AND DEALERS IN—-——

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c. &c
FOR MINERS® USEH.

Call or Write us for Prices. HATIFAX, IN.S.

| MATHESONSE

© ENGINEERS

S
ENF'NE LERS, AND

~LRURO FOUNDRY &
M AcHNe (2

[ pgipeers
[BoilerMakers

and ﬁ)u nderg
RU Q

MACHNERY 2

| Winoine Encines 48 IMFROVENENTS ||
SpeclalM(xture.Shocs&)les

T 3551 A% Fon s - With the BestRecorp < WaRL
GoLb MINING MACHINERY | Wﬁ;;’ggggg&g%m{
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DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

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

The Diamond Drill brings to the surface a solid core 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,

Successors to DIAMOND PROSPECTING 00., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.
MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Cha.nne'ling Machines, Rock Drills, Hoists and
other Machinery.
Hoxstmg and HaulmF Engines, Cages, Tipples, and other Coal Mining Machinery.
Contractors for Prospecting Mineral Lands with the Diamond Drill.

ELECTRIC BLASTING

VIOTOR BLECOTRICO PLATINUM FUSES.

Superior to all ¢ .hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in
neat paper boxes of §o each. All tested and warranted. Single and double strength, with any length of wires.

b P'I'J'I-I.-"J’P " BLASTING MAOEINE.

The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes.
No. 5 fires 100 holes.

“N" Drill—
Capacity—32,000 ft. depth.
Removes 1f inches solid core.

“M” Drill—Hand Power.
Capacity—300 ft. depth,
Removes 14, inches solid core.

No. 4 fires 50 holes.
They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

WVIOTOR BLASTING MAOEINIE.

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

- Manufactured only by JAM ES MACBETH & CO',

128 MAIDEN LANE, NEW YORK CITY

EAMII."TTON FOWDER C«CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

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

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MON'TREAL.

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

SEND FOR CATALOGUE.

OTTA WA POWDER CO., LIMITED.

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

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

'BOILER AND PIPE COVERINGS,

Absolutely Fire Proof.

The Science and Art of Mining

Published Fortnightly. Price 3d.

Light and Easy to Apply.

Indestructible by heat; will sive
from 10 to 4o per cent. in fuel, and give
dry steam at long distances.

ASBESTOSA

H. W. JOHNS MANUFACTURING COMPANY,

Sole Manufacturers of H. W, Johns’ Asbestos Roofing, Sheathing, Bulldlng Felt. Asbestos,
Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &e.

Established 1858. 87 MAIDEN LANE, NEW YORK.

Jersey City, Chicago, Philadelphia, Boston, Lendea.

Has the Largest Circulation of any Mining Journal in the
United Kingdom.

Specially Interesting to all Persons Connected with Mines..

The Publishers will send a Specimen Copy to any Miner
on receipt of Post Card.

Pubdlishers :
THOS. WALL & SONS, a7 Walgate, Wigan, England..
Editor: ,C. M. PERCY, Wigan School of Mines.
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NOW READYXYI!!

The Ganadian Nining Manual and Mining Companis Dieeory
For 1894.

-  PRICE: THREFR DOLLARS.

A few copies of this useful reference book are still on sale, and may be obtained by
addressing: THE PUBLISHER, 17 Victoria Chambers, Ottawa.

MINING AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
] HEAVY WIRE CLOTE RIDDLIES o axx smacmurmors

ALWAYS IN S8TOCK

FOR MINING FFPURFOSES.

~? . a«—tf e
3 lw“ b
| 2 J_..!!_.g BRASS, IRON AND STEEL.

=l==r THE MAJOR MANFG. CO. {===4

23 & 25 COTE STREBET, MONTREAI.
Send Specifications and get Quotations,

VAN DUZEN’'S STEAM JET PUMP.
l"rom 5 to 40 Dollars Each.
SAVES YOU BUYING A $500.00 PUMP.

For the following uses:
For pumping cold water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mines,
quarries, irrigating, dra,lnmg ete.

Send for Catalogue and Price Lisk. GARTH & C0., MONTREAL. i

OARRIER LAINE & CO.,

FOUNDERS, MACHINISTS AND BOILER MAKERS,
LEVIS, QUE.

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., etc.

WRITE FOR OUR PRICHES.

MILLER BROS. & TOMS,

MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES, |
e Mining and Contractors’ Plant, Etc., Etc.
B 110-120 KIN GZSTREET, MONTREAL, QUE.
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Ontarios Great Mineral Fields

100,000 SQUARE MILES.

PROSPECTORS, Miners and Capitalists are invited to the great
Mineral Field of Ontario, the most promising ground on the
continent for exploration and investment.
The Province of Ontario has a mineral-bearing territory
1,000 miles in length, by 100 miles in breadth. Only a small
portion of the territory has been explored.

NICKEL, IRON, ANTIMONTY, APATITE,
MICA, ' COPPER, GOLD, GALENA,
ACTINOLITE, TALC, COBALT, SILVER,
- ZINC, ASBESTOS, PLUMBAGO, ETC.

Thousands of square miles of virgin ground for the prospector
Laurentian and Huronian formations, more easily reached by lake
or railway than any other mineral district of the continent,

Important Discoveries made every Season ! Careful and Intelligent Exploration Amply Rewarded ! !

The Attention of Miners and Capitalists in America and Europe is invited. ‘

Mineral Lands are sold by the Government at $1.50 to $3 per acre, or leased with right of
purchase at from 6o cents to $1 per acre first year, and 15 to 25 cents for subsequent years. The
first year's rental allowed as part of the purchase money, should freehold be desired.

The NICKEL and COPPER mines at Sudbury prove the ore rich and pers1stent shafted
to 750 feet in depth, and richest in the lower levels.

Report on Mineral Resources of Ontario, with geological map of the Province (580 p.)

Reports of Bureau of Mines, the Mines Act, 1892, and the Amendment Act of 1894, furnished
- tree on application.

FOR FURTHER INFORMATION ADDRESS -

A. S. HARHY, = ARCH. BLUE,

Commissioner of Grown Lands Director Bureau of Mines, Toronto, Ont.
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If you want

BAGS

FOR PACKING

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

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

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

THE CANADA JUTE COMPANTY (Ltd.)

17, 19 & 21 8T. MARTIN STREET,

MONTREAL.

BUTTERFIELD s HingeD PirE VISE

MADE IN TWO SIZES.

No. 1 Holds from o to 2% inch pipe.
No. 2 Holds from % to 4% inch pipe.

SIMPLEST AND BEST
IN THE MARKET : :

Butterfield & Co. are makers of all Tools for
working Water, Gas and Steam Pipe,
Stocks and Dies and all
{kinds of Taps.

———MANUFACTURED BY——

BUTTERFIELD & C0., ROCK ISLAND, P.Q.

W1 }:, - R PES

Crucible Cast Steel Ropes :
for Hoisting, Inclines, g ¥
Mining, &ec.

P Seimans-Martin for Trans-
mission of Powel, Ele-
vators, Hoists, &ec.

Galvanized Ropes for Derrick Stays, Ships’ Rigging, &ec.
WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co., L2

HAMILTON, CANADA.

CANADA ATLANTlG RAILWAY.

THE SHORT FAVORITE ROUTE

BETWEEN

EXCEPT SUNDAY,.

Ottawa and Montreal

N

6 TRAINS DAILY G
7N

PULLMAN BUF;PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,

And all NEW ENGLAND POINTS.

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

E. J. CHAMBERLIN, C. J. SMITH,
General Manager. Gen. Passenger Agt

PORTABLE DIAMOND DRILL
FOR SALE.

FOR SALE -One Diamond Portable Drill; used
only three months; bought from Fraser &

Chalmers ; all attachments complete.

BOX 385, MONTREAL.

Burland’s Old Dominion Crescent Brand

CINNAMON PILLS

THE ONLY GENUINE

RELIEF FOR LADIES.

Ask YOUR DruGGIst for JBurland’s Old Doninion
Crescent Brand CINNAMON PILLs. Shallow rectang gular
metallic boxes sealed with crescent. Absolutely safe and
reliable. Refuse all spurious and harmful iniitations.
Upon receipt of six cents in stamps we will reply by return
mail, giving full particulars in plain envelope. = Address,

BURLAND CHEMICAL CO.
Please mention this paper. Morse Bldg., N. V. City.

STAMPS !

PRITCHARD & ANDREWS,
173 & 176 SPARKS STREET.

E....
GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,
SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks
and Tags.
Stencils and Ink, Scales and
Weights.

RUBBER STAMPS FOR OFFICE WORK.
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THFRF GATES
ORE BREAKER

s

Tt

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY !

The Gates Gyratory Breaker is used on every Continent, having been
adopted by the largest Mining Companies in the world.
It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Address for Catalogu-s G.A.TES IRON WORKS,

BR"fg,ca"r.?bZ:f;Esstf, New York. 50 P. South Clinton St,,
CHICAGO, U.S.A.

237 Franklin St., Boston.
1733 Queen Victoria St., London, E

BERTRAM ENGINE WORKS G0.

Successors to Doty Engine Works Co., and
John Doty Engine Co., Ltd.

— -MANUFAOCCTURBERS OX —

mvininGg MACHINERY

Marine and Stationary Engines an
Boilers.

Hoisting and Vertical Engines.
Ore Crushers.

Stamp Mills and
General Machinery.

We Guarantee First-Class Work and
Prompt Shipment.

: M\ Prices and Estimates on Applicatio

BERTRAM ENGINE WORKS CO.

Bathurst and Niagara Sts.,

TORONTO, CANADA.

MINING MACHINERY FOR SALE.

35 H.P. PORTABLE BOILER, STEAM HOIST,
STEAM PUMP, ROCK DRILL, DIAMOND
DRILL AND OTHER MINING MA-
CHINERY AND TOOLS.

USED BUT SHORT TIME AND IN GOOD CONDITION.

'@ L. WOODWORTH, MARMORA, ONT.

REDDAWAY'S PATENT

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford’s Magazine,
a New York monthly of home and general reading.

The proposition is to send the Magazine one year for
one dollar, the regular subscription price, and in addition
to send each subscriber fifty-two complete novels during
the twelve months ; one each week.

Think of it.  You receive a new and complete novel,
by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-
tion of getting a hundred thousand new subscribers.
Among the authors in the coming series are, Wilkie
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Brad.lon, Captain Marryatt, Miss Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for Stafford’s Magazine,
one year. Your first copy of ,the magazine, and your
first number of the fifty-two novels (one each week) which
vou are to receive during the year will be sent you by re:
turn mail.  Remit by P. O. Order, registered letter or
express.

Address :

STAFFORD PUBLISHING CO.

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

CHEAPER, LIGHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER.

W. A. FLEMING, S

57 St. Francois Xavier St.,, MONTREAL. - Victoria Chambers, OTTAWA.

Publishers of

STAFFORD’s MAGAZINE,
P. O. Box 2264. New York, N.Y.

Please mention this paper.

ADVERTISE ™=
O

== Canadian ADining MReview.

Q IT WILL PAY YOU
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John E. Hardman, S.B.

MINING ENGINEER,
Oldham, Nova Scotia.

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

é_hnml’ln.mI|In..u||l|n-nl||n--ullln..nlhn.mllln.u|l|ln..ul|l|-..ul|ln.u|I|I|-m|l|||n mllh-...nlE_h_

TO USERS OF THE DIAMOND DRILL.

Diamond Driii Bits set Promptly by an Effici-
ent Man  All Work Guaranteed.

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

MoRae & Co.,
OTTAWA.
S O g 01 0 g g

CROSBY
STEAM . ENGINE . INDIGATORS

Catalogues supplied which comprise other trust-
worthy instruments for the Control, Regu-
lation and Economy of Steam.

et sotmeslion ottt tlino

’ﬁ‘llllll‘l’lﬂ |||m||l-|||||||u|||l|wnqllwn||pu~l|q||u"|

AGENCY: 751CRAIG STREET, MONTREAL, QUE
J. & E. T AFYTILOR.

J. T. DONALD,

Assayer and Mining Geologist,
156 8t. James 8t., Montreal.

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

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.

T. D. LEDYARD,

DEALER IN MINES, &c.
57 COLBORNE STREET, TORONTO,

Speoecialtiems:

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASEBESTOS.

C.V. M. TEMPLE

(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :
47 ST. GEORGE 8T., TORONTO, ONT.

CANADIAN REPRESENTATIVE

Hengry DE Q. SeweLt, Dominion and Ontario Land Surveyor,
Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON REPRESENTATIVES
LANE GAGGE & ANDREWS, Solicitors, Arundel St. Strand, London.

R. C. CAMPBELL-JOHNSTON, (of Swansea, India and the
States), Metallurgist, Mining Engineer, Vancouver, B.C.

HOME STUDY OF
MINE SURVEYING

To commence, students only
need to know how to
~ read and write,

Send for FREE Circular to
The Correspondence
S8chool of Mineas,
Scranton, Pa.

LEDOUX & COMPANY,

9 Clff St., New York.

Engineers, Metallurgists &
Assayers. '

 Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in
the world purchase and g.y cash against our certifi-
cates of assay, through New York banks.

By special permission of the S f th
Tre{sufy of the U’niotned St&tees, ecc:‘e:u% :re o:
:::gpe.r matte gusing through in bond can be opened

sampled at our works.

Consighments received and sold to highes.
bidder. Send for circular giving full particularst

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

SPECIALISTS 1N MICA,

MINERS AGENTS,

RICHARD BAKER SON & GO.

6 & 7 CROSS LANE, LONDON, ENG.

F. CIRKREL,
MINING : ENGINEER.

(Graduate, Academy of Mines, Axchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,
oTTAWA.

E. E. BURLINGAME’S

ASSAY OFFICE "o A eonas
LABORATORY
Established in Colorado, 1866. Samples by mall or
express will recetve prompt and careful attention.

Gold & Silver Bullion ofnegh Melod mnd Ae-
Address, 1736 & 1738 Lawrence St., Denver, Oolo.

FIRE PROOF

ROOFING

ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING Co

MANUFACTURERS. TORO ‘NTO

WYATT & SAARBACH,

Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.

(Near Hanover Square.)

W. de L. BENEDICT, E.M.,,

Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS,
PHOSPHATE A SPECIALTY.

No. 18 Broadway, Rooms 617 & 618,
Neow Yoxix.

EBEN E. OLCOTT,

Consulting Mining Engineer & Metallurgist.
18 Broadway, New York City.

Cable Address : . ow Kramolena.”

ines examined and reported on. Will act as perman at or
&tial advising enginéer of mining companies.

Special facilities for making working tests on ores.

Ores and

WM. HAMILTON MERRITT, F.G.S.

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

ADDRESS :
16 Toronto St., Toronto, Ont.

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

First-class Certificates in Chemistry and Metallurgy from
the Royal School of Mines, London—Late Chemist
and Assayer to the Newbery-Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,
ARLINGTON PLACE, - TRURO, N.S

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,
MONTREAL, CAN.

Asbestos, crude and manufactured. Phosphate, Mica,
Plumbago, Soapstone, &c.

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, Mechanics, Mechanism, Properties of Materials,
Grapbical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and I'echnical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Economic, and Field
Geology, etc. Has Summer Schools in Surveying, Shop-practice,
and Field Geology. Laboratories, Shops and Stamp Mill well
equipped. lTuition free. For Catalogues apply to the Director

Houghton, Mich.

ROBIN & SADLER

Atd U FALTURE

Lalli,

-

MONTREAL -
2518 52520 MOTREDAME 3129 BAY ST,

BOOKS OF INTEREST

TO

Encineers, M echanics, Eto..
Mathematical Instrnments,
Squares, £cales, Compasses,
and a full line of

Engineers’ Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS.
237 St. James §t., Montreal.

ORFORD COPPER CO,,

Copper Smelters

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

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

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




viii THE CANADIAN MINING AND MECHANICAL REVIEW,

H H. FULLER:

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

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

AND MINE SUPPLIES

A SPECIALTY.
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WEX- T AND, ONT.

HOISTING
ENGINES.

ENGINES

FOR

Mines

AND

Inclines.

Horsc-Power Ho_lsten,
: Stone Derrick Iron,
Centrifugal Pumps,
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ANGUS M. THOM CO., MONTREAL.
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MANUPACTURED BY
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The Cape Breton Meeting.

As announced in previous issues the members
of the General Mining Association of the Pro-
vince of Quebec and the Mining Society of Nova
Scotia will meet at Sydney, Cape Breton, during
the week commencing 1oth July next. The
programme of the proceedings is as follows :-—

TuEsDAY, 10TH JULY.

At 10 a.m. the party will leave the Landing Stage,
near the New Sydney Hotel, on the Dominion Coal
Company’s steam tug for the International Pier.

The approaches to the Pier and the grading of tracks are
well worthy of attention. The whole of this work has
been carried out under the personal superintendence of
Mr. Hiram Donkin, C.E.

The party will return to Sydney and lunch at the Hotel
at 12 o’clock.

At 1 o'clock a special train will be in attendance at
Sydney Station to convey the party to the Dominion Coal
Company’s Caledonia Mine, which is equipped with
patent self-dumping cages, and screening and loading
arrangements of the most complete kind. The iron pit-
frame and landing stages, upwards of 80 ft. in height, are
a special feature.

The large Compound Air and Compound Condensing
Steam Rand Compressor, which was exhibited at the
World’s Fair, has recently been laid down at this pit to
work coal cutting and pumping machinery.

A range of Babcock & Wilcox boilers, working at a
pressure of 100 lbs., is in operation, and below ground,
endless Cable Haulage, Ingersoll Coal Cutting machinery
and Stanley Coal Header.

The whole will be inspected under the guidance of
D. McKeen, Esq., M.P., General Manager, and Mr. W,
Blakemore, Mining Engineer to the Dominion Coal Com-
pany.

Return to Sydney from Glace Bay Station at 6 o’clock.

A meeting will be held in the Assembly Room
of the Sydney Hotel, promptly at 7.30 p.m., for the tran-
saction of business and reading of papers.

WEDNESDAY, 11TH JULY.

Leave the Landing Stage, Sydney, on the ordinary
Ferry Boat at 10 o’cloek, arriving at North Sydney at
10.30 a.m., where the party will be met by R.H. Brown,
Esq., M.E., and conveyed over the private line of the
General Mining ASsociation to the old Sydney Mines,
which present many special features of interest. These
mines have been in operation .longer than any other in
Cape Breton, having been established upwards of 100
years. The workings extend some distance under the
Atlantic Ocean, and the coal is hauled to pit bottom by
main and tail rope.

After inspecting the mines, the party will le enter-
tained at luncheon by R. H. Brown, Esq., and will return
to Sydney by the afternoon boat, leaving North Sydney at
3 o'clock. In the evening, D. McKeen, Esq., M.P.,
will entertain the party at dinner at the Sydney Hotel,
where they will meet some of the leading gentlemen of
the district.

THURSDAY, 12TH JULY.

The party will leave Sydney Station at 9.45 a.m. for
Cow Bay, where the Dominion Coal Company’s Gowrie
Mine and Pier are situated. After a brief inspection of
these, they will, if practicable, and arrangements caun be
made, proceed on the Company’s steam tug to Louisburg,
a distance of about 30 miles. This will be a most enjoy-
able excursion, and will afford an opportunity of inspectizg
the old French fortifications, and making the acquaint-
ance of a town which possesses great historic interest.
The party will return from Louisburg by the same tug at
4 o’clock, arriving at Sydney about 8 p.m.

FriDAY, 13TH JULY.
The Eastern Development Company, through Mr. Isaac

.P. Gragg, President and General Manager, has very
kindly invited the party to visit the Coxheath Copper i

Mines, either as a body or as individuals, during the
week of this meeting. Further details of this excursion
can be learned at the headquarters at the Sydney Hotel
during the meetings.

Should the day prove propitious, it has been proposed
on Friday afternoon to take a steamer on Little Bras
d’Or for an excursion through some of the beautiful hays
of the Bras d’Or Lake, terminating at Grand Narrows
Friday evening.

A large party of delegates from the Quebec
Association will sail from Montreal at daybreak
Thursday, sth July, on the steamer *“ Bonavista,”
which has been kindly placed at their disposal
at a greatly reduced fare for the round trip by
the courtesy of Messrs. Kingman, Brown & Co.,
Montreal. The Intercolonial Railway will also
carry members from Levis to Sydney and return
at a single fare, while the Canadian Pacific,
Grand Trunk and other railways will issue tickets
at a fare and one-thied to delegates travelling
from points on their lines to the place of meet-
ing. Those members going by boat are requested
to be on board ship at Montreal on Wednesday
evening, the 4th July, but members who cannot
join the party at Montreal may do so at Quebec,
on the evening of sth July, by communicating
with the agents of the Black Diamond Steamship
Company in that city. Immediately after the

meeting the “ Bonavista” will sail from Sydney -

for Montreal.

The members of the Mining Society of Nova
Scotia will Jeave Halifax at 8 a.m. local time on
Monday, gth July, reaching Sydney same even
ing at 9.36 p.m., a drawing room car for their
accommodation being provided by the courtesy
of the Intercolonial Railway, which will also
carry them for a single fare  Both societies will
rendezvous at the New Sydney Hotel, where
special rates for their accommodation have been
provided by Col. Brownell Grainger.

Every effort has been made by the local com-
mittee, notably Mr. David McKeen, M.P., Mr.
R. H. Brown, M.E, and Mr. W Blakemore,
M.E., to ensure the comfort and en_]oyment of
those members and guests who may be able to
avail themselves of this opportunity to visit an
Island which possesses many features of interest
to those associated with mining, together with
rich and varied scenic attractions and historical

associations, which cannot fail to render the
visit one of great profit and enjoyment to all who
may be able to go. Every mining engineer in
Ontario, Quebec and Nova Scotia who can spare
time for a couple of weeks’ holiday should avail
themselves of this excellent opportunity to visit
and inspect the largest and most important coal
field in the Dominion.

Our next issue, profusely illustrated with por-
traits, photographs of the collieries and other
works to be visited, and a complete geological
map to date of the Sydney coal field
specially prepared for this number, will contain
as usual a verbatim report of the proceedings of
this exceptionally attractive and important oc-
casion.

The American Society of Mechanical
Engineers—Montreal Meeting.

The twenty-ninth meeting of the American
Society of Mechanical Engineers was held at
Montreal during the week commencing sth June.
About 200 ladies and gentlemen participated in
the proceedings.

The first event was a drive around Mount
Royal Park. Unfortunately the weather was
stormy, but the drive took place nevertheless in
closed carriages. The magnificent view from the
mountain was of course obscufed, but a cham-
pagne lunch in connection with the vivacity of
Col. Stevenson, did much to enliven the occasion.

The opening session was held Tuesday even-

‘ing at Molson Hall, McGill University, and was

presided over by Mr Herbert Wallis, of the '
Canadian Pacific Railway, chairman of the local
committee of entertainment. Addresses of wel-
come were made by Mayor Villeneuve, Sir
Donald A. Smith, Professor Bovey (of McGill),
and Mr. Geo. Hunt (on behalf of the local associa-
tion of Stationary Engineers. A graceful response
was made by the Society’s President, Mr. Eckley
B. Coxe, followed by his formal presidential
address. Mr. Coxe is a man of distinguished
attainments, both in a scholastic and practical
sense, and of equally distinguished achievement
than whom no one is better able to deliver
weighty sentiments on his chosen subject. The
address displayed a breadth of view such as
might have been expected from such a source

He outlined the great advance that had
been made in this branch of education in
recent years, and commented upon the well-
known fact that in the United States the com-
mand of the industrial army is rapidly drifting
into the hands of technical school gradnates, in
spite of which, however, there is a widespread
feeling that the methods and programmes in use
are not wholly satisfactory. This he considered
inevitable, in view of the fact that the whole
subject of technical education was a new one,
almost without precedent or guide. A most
healthy tign, however, was the fact that those
conducting these schools are themselves aware
of their shortcomings and alive to determme the
reasons and remedies.
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He proceeded to classify engineers, placing at
the head of his classification the business en-
gineer, by which he meant not simply an engineer
who had drifted into business, but one whose
range of vision was large enough to include
business and financial considerations in forming
his judgment, and thus at times decide upon
courses of action which from a purely technical
“point of view might seem wrong. Such men, he
" said, were very rare, and when once known were

sure to command high salaries. He then went
on to describe the changes that had come over
the engineer’s work of late years in the direction
of specialization, and enlarged upon the fact that
this rendered it more difficult than formerly for
the young engineer to acquire an all-around line
of experience. .

His contention was that the schools should so
far as possible supply this all-around knowledge,
that is, direct their energies toward the develop-
ment of men well grounded in those fundamental
principles which lie at the base of all specialties;
He
also animadverted against the practice of making

and not attempt the training of specialists.

higher mathematics the one great feature of an
engineering education. Though an accomplish-
ed mathematician himself, Mr. Coxe has suffi-
cient breadth of mind to recognise that many of
the most successful engineers have not possessed
the mathematical faculty except in a moderate
degree, and to make mathematics the one
criterion of the course was in his mind clearly a
mistake. v

Following the presidential address, the Society
made an inspection of the equipment of the
Engineering Building, and from all sides were
heard words of unstinted praise and admiration
for Canada’s great technical school.

The regular business of the reading of papers
was taken up Wednesday morning, when the
following list of papers was gone through :

A. K. MANSFIELD: Notes on the Theory of Shaft
Governors.

ALBERT F. HALL: Heat Units and the Specifications
for Pumping Engiues.

‘W. H. BrISTOL:
Extremely High Ranges of Pressure.

FRANK RiCHARDS: A Note on Compressed Air.

A. W. RoBinsoN : The Relation of the Drawing Office

to the Shop in Manufacturing.

A New Recording Pressure Gauge for

It should be stated that under the system
developed by the Sociéty’s mose efficient Secre-
tary, Prof. T. R. Hulton, of Columbia College,
the amount of work performed is very great.
All manuscript is required to be in the Secretary’s
The
“papers are at once put in type and printed copies
are sent to all members, who signify (by a blank
postal card sent out for that purpose), their in-
tention of attending the meeting. Each member
attending is then presumed to have read the
papers which interest him before the session
opens.

.hand some wecks before the meeting.

Consequently the paper is not read ex-
cept by brief abstract, and almost the entire time
of the sessions is thus available for discussion.
The discussions are thus very full and are often
of far more value than the papers which call
them out.

Of the papers on the above list, that by Mr.
Mansfield called out the most animated dis-
cussion. Mr. Mansfield’s paper was chiefly an
exposition of the ““inertia effect” and its com-
The
inertia governor is a comparatively new develop-

bination with the usual centrifugal effect.

ment, which has been the subject of several pre-
vious papers before the Society, and it is a sub-
ject which is sure to give rise to a warm dis-
cussion. A leading part in the discussion was
taken by Prof. Jocobus, of Stevens’ Institute, who
proceeded to demonstratethatunlesshandled with
great intelligence the inertia governor was one of
those things which had best be let alone. He pro-
duced some extremely interesting diagrams taken
in the course of extended experiments on an
engine fitted with an inertia governor, which
showed plainly enough that it was very easy to
apply an inertia in connection with a centrifugal
governor in such a manrer that the inertia
governor should injure instead of. improve the
regulation.

The paper by Mr. Bristol also called out an
animated discussion, and one which brought out
some interesting facts, although the remarks
drifted a long way from the subject of the paper.
Among the more interesting remarks were those
by Mr. Almond, of Brooklyn, N.Y., who
gave an account of some unique experience in
The steel wire
was required to be extremely hard—so much so

making spiral springs of steel.

that it was found impossible to coil it to the
required size without repeated breaking. This
was finally overcome by running the wire through
boiling water and immediately cooling it, the low
heat of boiling water being sufficient to soften
the wire so as to permit coiling.

Wednesday afternoon was occupied by an
excursion down the Lachine Rapids, by a
steamer furnished by the harbor commissicners
—the trip to the head of the rapids being by
special train tendered by the Grand Trunk
Railway. After “shooting” the rapids the
steamer took the party down the river past the
city, finally putting about and landing the
excursionists at Lachine basin.

The evening was occupied by a charming
social function—a reception at the residence of
Sir Donald A. Smith. A pleasant time was spent
in inspecting Sir Donald’s superb collection of
paintings and curios, the japanise collection
receiving, perhaps, the greatest expressions of
appreciation.

At Thursday morning’s session the following
papers were discussed :

R. H. THURSTON : The Theory of the Steam Jacket ;
Current Practice.

D. S. Jacosus: Results of Experiments with a 50 h. p.
Single Non-condensing Ball & Wood Engine to
determine the Influence of Compression on Water

Consumption.

Fraxk H. BaLL: Cylinder Proportions for Compound

Engines, determined by their Free Expansion
Losses.

F. M. Rites: A New Method of Compound Steam
Distribution.

Jesse M. Syrru: Tests of a Small Electric Railway
Plant.

W. S. ALprIicH : Power Losses in the Transmissive
Machinery of Central Stations.

The first paper was extensively long, after the
manner of Prof. Thurston’s papers, and was
expected to lead to a battle royal.  Prof.
Thurston is an ardent and uncompromising
advocate of the steam jacket, and other equally
able members are well known to be equally
pronounced opponents.
wordy passage at arms were, however, disappoin-
ted, as Prof. Thurston had unavoidably been
detained from attending the meeting.

Those who enjoy a

The paper by Mr. Ball, (well known as the
inventor and builder of the Ball engine) was an
explanation of-a method of proportioning the
cylinders of a compound engine, with reference
to minimising the bed losses rather than the
equal division of the load as has heretofore been
done. '

The paper by Mr Rites commands attention
Mr. Rites is
well known as the inventor of the system of

as does anything from his hand.

steam distribution employed in the Westinghouse
engine—a system which has peculiar and unique
advantages, when employed non-condensing and
under extremely varying loads—as for instance,-
in electric work, which in fact, first furnished the
incentive for its development.

After adjournment the party asscmbled at the
power house of the Montreal Street Railway
Company, where luncheon had been proposed.
The plant was much admired as an illustration
of thoroughly high grade. engincering, without
the gilt edged and silver plated accessories that
now-a-days are too often brought in where they
have no proper place. Following this a visit to
the Grand Trunk Railway shops had been
planned, but had to be omitted as the shops
were ciosed by reason of the coal famine, and in
licu thereof, the members attended a very plea-
sant garden party, tendered by Mrs. Frank
Redpath and Mrs. Bovey at the residence of the
latter.

Thursday evening was occupied by a pro-
fessional session, at which the following papers
were taken up:

M. P. Woobn: Rustless Coatings for Iron and Steel.
Jas. McBriDE @ Corrosion of Steam Drums.
C. W. Hunt: A New Mechanical Fluid.

F. R. Hurrox: First Stafionary Steam Engines in
America.

DeCourcy May:  Cost of an Indicated Horse Power.
J~No. R. FREEMAN : A New Form of Canal Waste Weir.

The paper by Mr. Wood went into the various
processes for protecting iron and steel from cor-
rosion, and enlarged upon the reasons which had
lead to the commercial failure of some which
had been technically successful. His conclusion
was that the best available protection was first-
class paint—Ilinseed oil and pure white or red
lead. Mr. Hunt’s paper was a description of a
new method of adjusting connecting rod ends to
take up wear by means of a cavity behind one
of the brasses filled with small steel halls. The
screw enters this cavity and displaces the balls
much as a pump plunger displaces water in a
pump barrel. Mr. Hunt stated that the con-
struction was cheap and satisfactory, the adjust-
ment being very delicate and permanent.

At the conclusion of ihis session Prof. Bovey
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entertained the members in the testing labora
tory by showing the operation of the various
testing machines.
At the Friday morning session the concluding
papers were taken up as follows
G WL Bisskus s Effect of Varying the Weight of the
Regenerator in 2 Hot-air Engine, .
W, R, RoNEv:  Mechanical Draflt for Boilers.
R. €. CARPENIER:
ence Line for Indicator Diagrams,

‘The Saturation Curve as a Refer-

DiNt1oN-Jaconvs-Rice @ Results of  Measurement of
the Water Consumption of an Unjacketed 1600 h. p.
Cowponnd Hardis.Corliss Engine.

F. B, KinG i Notes on the Corrosion of a Last Steel

Propeller Blade,

Of the above, the paper of most general
interest, was that by Mr, Roney.  Mr. Roney 1s
well and favorably known as the mventor of a
successful mechanical stoker, which is “handled”
commercialiy mn connection with the Westing-
hotse engine.  ‘T'he paper here presented urged
the abandonment of chimneys, except so far as
is necessary to get rid of deleterious gases, and
the substitution of a fan for producing draft, m
—onnection with a fuel economizer to save the
heat stll m the gases after passing the boiler.
In this way the temperature of the gases can be
reduced taa point which would give no adequate
draft with a chimney, and the claim is that the
heat thus saved gives a much greater amount of
power than is necessary to drive the fan, in other
words, the fan draft s produced at a smaller
expenditure of heat than the chimney draft.

This closcd the professional sessions.  In the
afternoon many of the members visited the
works of the Canacian Rubber Company, while
others attended a very pleasant garden party at
the house of Mr. J. H. R. Molson.

The programme provided for an excursion 10
Ottawa on Saturday by special train over the
Canadian  Pacific Railway. A considerable
number, however, manifested  disappointment
that Quehec city had been omitted from excur-
sions, one gentleman remarking that “Canada
without Quebee was like Hamlet  without
Ophelia.”  In consequence, a party was made up
to visit that famous city. “The main contingent
however selected the Ottawa trip, where the
Ottawa Electric Railway Co’s power house, the
sawmills of J. R. Booth and the Parliament
Buildings were inspected.  Luncheon provided
by Ottawa citizens was served on the grounds of
“I'. C. Keefer, and a garden party at Rideau
Hall on the invitation of His Excellency the
Governor Generai compl

1 the enter

On all sides and throughout the convention
-constant expressions of appreciation at the gen-
-erous hospitality extended were heard, as well as
remarks showing the extremely favorable im-
pressions made by Canada, Montreal, and especi-
ally McGill University. This convention was
heralded by less blaze of trumpets than some
previous meetings, but it is safe to say that nonc
has resulted in furthering to a greater degree that
mutual acquaintance of these two sister peoples,
which is after all the greatest good accomplished
by these internatiunal meetings.

EN PASSANT.

We understand that the Dominion Govern-
ment has under consideration an appropriation
of $7,000 to be applied in drilling the enormous
area of tar sands discovered by Mr. R. G. Mc-
Connel, B A, in his geological survey of the
Athabaska Country, N.W.I.  The tar sands
have been estimated by Mr. . IcConnel to have
a minimum distribution of fully 1,000 square
miles. They vary in thickness where the section
is complete from 140 to 225 feet.  "The following
calculations extracted from the Summary Report
of the Geological Survey for 189y, although it
can only be regarded as an appropriation, will
senie to give some idea of the enormous out-
pouring of bituminous substances which has
taken place in this region :—

“3n anslysis by Mr. Holfman of a specimen collected
some years ago by Dr. Robert Bell, gave by weight ¢

Bitumen ..ooon wvinins ceviene 12242
Water (mechanically mised)...... 5.8
Siliccous Sands. veeees 81,73

A cubic fuot of the bituminous sandrock weighs, ace
cording to Mr. Lloffinan, 137.5 s, “This figure multi-
plicd by the percentage of bitumen, 12,42, gives 14.59 Ibs.
as the amount of bitumen present in a cubic foot, or
14:% 22,9 per cent. in bulk, Taking the thickness at
150 feet, and assuming the distribution as given above at
1,000 square miles, the bituminous sands in sight amount
10 28,40 cubic wiles.  Of this mass, if the preceding
analysis as taken as an average, although it is probably
rather high, 22.9 per cent. in buik, or 6.30 cubic miles is
bituwen,  The amount of petroleum which must have
issted from the underlying limestones to produce 6.50
cubic wiles, or by weight approximately 4,700,000,000
tons of bitumen, cannot now be estimated, as the condis
tions of onidation and the origiaal composition of the oil
is unknown. It mwst, however, have been many times
greater than the present supply of bitumen.”

“The commercial value of the sands them-
selves as exposed at the surface™ says Mr.
McConnel, “is at present uncertain.”  But the
abundance of the material and the high percent-
age of bitumen which it contains, makes it
probable that it may, in the future, be profitably
utilized for various purposes, when this region is
reached by railways.  Among the uses to which
it is adapted may be mentioned roofing, paving,
insulating electric wires, and it might aso be
nixed with the lignite which occurs in the
ncighborhood, and pressed into briquettes for
fuel.

We understand  that aa experienced well
driller has received the contract, and that work
will be proceeded with just as soon as the appro-
priation is ratified by parliament. The tar
sands evidence an upwelling of petroleum to the
surface uncqualled elsewhere in the world, but
the more volatile and valuable constituents of
the oil have long since diappeared, and the
rocks from which it issued are probably ex-
hausted as the flow has ceased. In the ex-
tension of the tar sands under cover the con-
ditions are different, and it is here Mr. Mc
Connel points out that cils of econemic value
should be sought. In ascending the Athabasca,
the tar sands ace overlaid at Boiler Rapid by a
cover of shales sufficient to prevent the oil from

rising to the surface, and in ascending the river,
this cover gradually thickens. ! "I'he geological
attitude of the shales is not the most favorable,
as the beds dip away from the outcrop at the
rate of five or ten feet to the mile, and it is
possible that a part, or even the whole of the oil
may have flowed northwards and castwards
through the sands, and escaped where these
come to the surface. It is unlikely, however,
that all the oil has escaped in this manner, as
small anticlinals in the covermg beds are almost
certain to exist, and a differential hardening of
the beds themselves may serve to inclose
reservoirs or inverted basins of large capacity.
It is also possible that the sands at their outcrop,
may by the deposition of tarry substances be
plugged tightly enough to prevent further egress.
Favourable indications of the presence of oil in
the vicinity of the Athabasea, are also afforded
by the existence of natural gas springs.

‘The question of the continuity of the tar
sands and then  petroliferous character under
cover, can, however, only be settled in a decided
manner by boring. At the mouth of Pelican
river where the drilling will be done, the tar
sands are probably covered by about joo feet of
strata, and this amount increases as the river is
ascended At the Achabasca Landing, if the
formation extends to that point, it probably lies
at a depth of from 1,200 to 1,500 feel below the
surface, but the distance of the landing from the
outcrop of the tar sands, and the variability of
the thickness of the cretaceous formations make
it impossible to give more than a rough
estimate.

Tenders are asked for 3oo feet of tunnelling
on the Canadian Pacific Mining and Milling
Co’s gold property, on Woodberry Creck, near
Ainsworth, B.C.

The Vakusp Ledger reports that an American
syndicate is negotiating for control of the Noble
Five group of mines, in the Slocan county, B.C.
Price: 300,000,

A recent discovery of conl on Buffalo Point,
Lake of the Woods, the extreme south-eastern
part of Manitoba, is reported to have been
acquired by.a Winnipeg Company for $30,000.
A prospecting outfit has been sent out.

Mr. J Keith Reid, C.E, Montreal, who has
spent the past two seasons in the Kootenay
County, B.C., has returned to Montreal. He
has completed a very handsome wall map show-
ing the mines and mining camps, roads, trails,
railway and water routes, and other features of
much interest to mining men interested in the
Kootenay County. ‘The original of Mr. Reid’s
map, will in all likelihood, be acquired by the
Biitish Columbia govermnent, or the Canadian
Pacific Railway, and the reproductions on the
smaller scale should find a ready sale  From
personal examination we can confidently recom,
mend this excellent piece of work to our
readers.



nR. F. A. HALSEY, Sherbrooke, Que.,
Manager of the Canadian Rand Drill Co.




Mr. E. W. GiLMAN, fiontreal,
Managing Director and Secretary, The Ingersoll Rock Drill Co, of Canada.
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Messrs. Tenry Barber & Co., Toronto, have
been appointed hqadators 1in the estate of the
Drury Nickel Company, Ltd., of Sudbury, now
being wound up.  Liabilitics, $61,000. The
assets are estimated at $100,000, and consist of
the mining property, machinery plant, buildings,
and nickel ore on hand,

1 s certain that when the mueh and lng wished for
revival comes, no industry will feel its beneficial results
more quickly or more deeply than will that of the
maanfactwte of all kinds of elecirical machinery and
appliances.  The great activity i this industry, that had
only gotten fairly under way when the reaction setana
year ago, was a very genuine one, and when the times
are again better it is morally certain that the business in
this line will be greatee than ever before. The demand
for the projected electric roads, for the new lighting
plants, for the new motors and dynamos, is a growing
one, and if for a time suppressed, is sure to rise again
like a hidden stre. ns, with greater force than before,”—
Rovon Mannpacturcrs Gazette,

And when it does come look out for a boom
in Canadian mica.

‘The coal shipment from British Columbia for
the month ending 315t ulto, were -

tons,
New Vancouver Coat Mimng and Land Co . 29,110
Wellington Colliery coouvenns ceviy vuenns 23,209
Union Colliery e .. 172,046

Our portrait series would he incomplete
indeed did it not include a representation of
those important manufacturing industrics which
have sprung into activity with the steady growth
of mining affairs in Canada. The forerost of
these, as all owr readers  know, are the Ingersoll
Rock DrillCompanyof Canada,and the Canadian
Rand Drill Company, operated respectively
under the energetic and enterprising manage-
ment of two very good fellows—Mr. E. W.
Gilman, Montreal, and Mr. F. A. Halsey of
Sherbrooke, Que., both of whose phowographs
are reproduced in this month’s REview,  Mr,
Gilman who is the son of the Hon. F. E.
Gilman, a member of the Legislative Council of
Quebece, is a native of Montreal, having been
born there in 1867. He was educated in the
Polytechnic School at Worcester, Mass., where
he graduated as a Mechanical Engineer in 1888.
After some time spent in visiting different sinops
and mines in the United States, he accepted a
position with the Ingersoll Rock Drill Co., being
elected secretary and managing director to the
company in 1893. Mr. Gilman is a member of
the General Mining Association of Quebec and
other organizations. “The large establishment
over which he presides has its headquarters at
St. Henry Station, a suburb of Montreal, and is
running full time, employing a large number of
skilled mechanics on those special lines of rock
drills, air compressors, coal cutting machinery,
and other mining appliances for which the
Ingersoll Company enjoys a world-wide repu-
tation.

Mr. F. A. Halsey, like Mr. Gilman, is
too familiar a figure in the miming districts of
the country to require any introduction from us,
but afew hnes respecting his career will not be

without interest.  Born at Madilla, N.Y., in 1850,
he pursued a full course of mechanical engineer-
ing at Sibly College, Cornell Umversity, from
which he gmduated 1878, Afer a year's
practice as a workwig machimst m local shops,
he made his first business connection wath the
Brush Electric Co. of Cleveland, Olvo, in 1879.
This was at the very begnmng of commercial
clecte hghting and but for untoward circume
stances he would undoubtedly have been a
specialist in electrieity, At the Brush Works
he had charge of the testing room which, how-
ever, unfortunately resulted i such a violent
attack of inflamation of the eyes that Mr. Halsey
was compelled to abandon the work,  In 1880
he entered the service of the Rand Drill Co. of
New York. In 1890, on the occasion of the
organization of the Canadian Rand Drill Co. he
was appointed its manager, with headquarters
at Sherbrooke, Que.; still, however, retaining
his connection with the parent company in a
consulting capacity.  In connection with his
present position, Mr. Halsey has had a very
congenial work—one that all mechanics covet
but seldem get—the organization of 2 new
machine shop *out of the whole cloth,” with
the result that there has been established at
Sherbrooke, Que. a *factory ™ shop probably
unsurpassed in Canada, in the ingenuity and
completeness of its equipment,—by a “factory
shop” we mean a manufactory for certain
specialties  only, as distingnished from  the
general or jobbling shop.  Special tools, jigs,
fixtures, and gauges are provided for almost
every operation, incidental to the work and as a
consequence the Canadian Rand Drill Company
enjoys a high reputation for the excellence and
thoroughness of the work it accomplishes for the
mining men of the Dominion. In 1893, the
Canadian Rand Drill Company acquired the
Canadian rights, and entered upon the manu-
facture of the Harrison Coal Mining machine.

Mr. Halsey is a wiember of the American
Socicty of Mechanical Engincers, the American
Institute of Mining Engincers, and the General
Mining Association of the T'rovince of Quebec,
of which he is a member of Council. Among
other contributions to the literature of nie-
chanics may be mentioned his papers on “A
New Rock Drill,” being a description of the
“Slugger” of which he is the inventor, and
“The Premium Plan of paying for labor,” a
novel and original method of enlisting workmen
in the effort to increased output—a system, by
the way, which has been-found to work ad-
mirably in his shops at Sherbrooke. These
pzxpcrs have been published in the ‘Transactions
of the American Society of Mechanical Engin-
eers.  Before the General Mining Association
of Quebee he has also contributed a valuable
paper on “Modern Practice in Economical Air
Compressors.” In addition to this he is the
author of a distinctly valuabe work on “Slide
Valve Gear,” a treatise on steam engine valve
motions which has been adopted as a test
book in several engincering colleges, including
his Alma Mater.

Gold Mining in Nova Scotia.
By a Cor;_c‘smndenl.]

South Uniacke District.

Z'he Golden Lode.~This property under the
management of Mr. Hayward, onc of the
owners, is being opened up mapdly. Tt
adjoins the famous Thompson-Quirk mine, and
the shaft at a depth of 3oo feet, should
strike the rich pay streak known to exist
there, and which has been worked by the
Thompson-Quirk people to the diding hne,

' ‘The shaft is now down 170 feet, and when com,

pleted the mine will be equipped with mill and
suitable plant.
Malaga District.

Fisk cdreas~The development work on the
Fisk Block here, owned by J. H. Austen e/ af)
has already exposed four *leads,” all of them
showing gold. One lead in particular from 8 to
10 inches wide (where cut) shows very rich
quartz.  Within ten feet of this rich vein an-
other lead of 4 feet has been struck showing
fine gold well distributed. So good is the
showmng that the parties baving the option on
the mine, now hold the property at double the
amount for which it has been bonded to them.

Binneapolis Mine.~Tis nune 15 now being
prospected with very favorable results, As it
is already well equipped with mining machinery,
it will within a few weeks be on the list of pro-
ducing mines.

Larker-Douglas  Mine.—The lawsuit as to
the ownership of this mine will soon be deter-
mined, and in the event of the plaintiffs sub-
stantiating their claim to the mine (everything
up to date has been in their favor) active
operations will be commenced immediately.

Caribou District.

Tougugy Mine.~This mine is pursuing the
even tenor of its way and the usual quota of
gold is finding its way to the already well filled
pockets of the owner. It is reported that the
mine is being examined by some English in.
vestors, with a view to purchase. There are
on the property large quantitics of low grade
ore which have never yet been worked.

Lake Lode Mine—~Mr. W. A. Sanders is still
working on this property with fairly good
results, and he contemplates in the near future
thoroughly equipping it with an up to date plant.

The Truro AMine.—This property under the
able management of Geo. W. Stuart, is still
being sunk upon to strike the rich pay chute,
known to exist there, and we hopz to report soon
another rich strike on this mine, which has a
high record.

Guysboro County.

Cockran Hill Gold Mining Co., Melrose.—
The extensive new plant on this property is
rapidly nearing completion. A zo stamp Home-
stake mill of latest design is being erected by
the Tiuro Machine Co. A large and com-
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modious boarding house for the miners, and the
mine itself is being equipped with a fine air
compressor, drills, and Lidgerwood hoisting
engine, built by the Ingersoll Rock 1rill Co,,
Montreal.  Manager McQuarrie reports that a
large body of fair grade quartz has been opened
and there is upwards of 8oo tons on the dump
ready to will.  ‘The mill will be in operation
about the middle of July.

Croiws' Nesty Melrose.—NMr. Whitner a mining
eapert, representing the owners of this mine,
spent some weeks in and around this district,
and he says that considering the amount of
development done on the property he is very
pleased with the showing. A small mill is on
the property, but a new and adequate plant will
be installed, on the mine proving equal to
anticipations.

.

Renfrew District.

Dr. C. . Jenkins of Boston, the patentee of
the Jenkins Mill and Amalgamator, has pur-
chased and is now working on the tailings of
the “ North™ mill.  His mill is somewhat of a
new application to an old principle, similar to
that of the Gates Crusher, but which crushes
very fine. At present we are unable to say with
what result the tailings are b'cing worked, as the
clean up is to be monthly and it has not been
in operation that long. Dr. Jenkins recently
bonded the areas owned by Musgrave ¢f a/at
Mooseland.

Asbestos Mining in Quebec.

Respecting the state of the asbestos market
a prominent shipper writes:  “I am glad to be
able to report some improvement in the con-
dition of tride. We have recently booked
several orders in addition to our regular con-
tracts; and I understand others in the trade
have also had a good many enquiries and have
had some sale. Manufacturers stocks, so faras
1 can learn, are fairly well depleted, but in the
depressed state of trade generally, there is no
disposition to contract ahead for any large
supplies, and orders are consequently smal), all
the way from a carload to 25 and 50 tons, the
latter figure being the maximum quantity we
have <old to any one concern, outside of con-
tracts.” '

Thetford District.

The Bell's Asbestos Co., Limited, who have
been working extensively during the past winter
have increased their force, and are operating
very eatensively this season.  An entisely new
system of cleaning lower the grades has been in-
troduced, and a large output for the year is
anticipated. '

Messrs. King Bros. have reopened there mine
but are operating only a small force. Their
crushing mill is at present closed pending the
introduction of new plant for cobbing and
cleaning certain portions of their product.

‘The Beaver Asbestos Co., Limited, has re-
opened their pits,. and employ a large force and
increased plant over-last year. .

The Johnsow’s Co., have not yet re
opened their mine, though some stripping
work is being done.  The crushing and cleaning
plant which bas worked continuously through-
out the winter is still in operation. A great
portion of the old dumps is being put through
the mill and a large output of the lower grades
is produced.

The Ward Bros. mine has not been reopened
this scason.
Black Lake,
The Reedsdale mines are still shut down and
are likely to remain so this scason,

The Anglo Canadian Asbestos Co., Limited,
has 8o men on its pay roll and work will be
continued vigorously during the season.

The American Asbestos Co. has a large force
at work in the upper pits. A steam plant has
been installed further back on the hill and
mining operations are carried on cntirely by
steam, the compressor plant being idle. A large
output will be made here.

The Glasgow and Montreal Company’s pits
remain closed pending improved market.

‘The United Asbesros Co. is in full operation.
Since last season a large storage shed has been
crected, and a very complete crushing and
cleaning plant installed. A tramway system
has been constructed to remove all debris to the
Lack end of their property. This line’ is
operated by a Bacon double cylinder double
drum link motion winding engine and gives
every efficiency.

Ottawa County.

The [nternational Asbestos Co., Limited, of
Newark, has a small force at work opening up
their mine.

LEGAL. INTELLIGENGE. |

Attempted Gold Brick Swindle. .

On Tuesday 12th instant, Martin C. H oyt,who
claimed to hail from New York, was charged at
the Hamilton Police Court with being implicated
with others in a conspiracy to defraud Mr. J.
H. Smth of Gnmsby, out of several thousand
dollars, which he was asked to advance on certain
gold bricks alleged to be bogus. -Itappears that
a person named Bradley, who claimed to be a
an Anzona gold mmer, called on, Mr. Smith,
who by the way, is a retired western miner
reported to have.wiade his pile, and after in-
troducing himself was invited to spend the
night.  During the eveming Bradley in a burst of
confidence exhibited. a copy of the Arizona
Flag (a bogus newspaper) containing s :por-
trait and an elaborate description of the big
strike he and a Mexican named Gero had made,

at the same time produ!:ing samples of the
quartz.  Linally he tells Smith that he has several
gold bricks hidden in the neighbouring woods
upon which he would like an advance of $8,co0
or $10,000. ‘The upshot was that next daya
visit was paid to the woods, ‘T'he gold was
there—bricks of it.  Would Mr. Smith come up
to the city and have it assayed? Certainly.
‘They start to drive to the city; pass a man on
the road near the race track. Carriage stops.
Does he happen to know a good assayist in the
city? Well, he should smile; has the card of
one in his pocket now darndest fincst assayist
outside of Washington; name, Rolston, tem-
porarily stopping at the Royal hotel.  Carriage
drives on with polite thanks to the opportune
stranger,

‘They arrive at the Royal. W, Rolston is in
his room ; most polite and affable of assayists.
Assay most satisfactory, gold worth $20 an oz,
as shown by neatly printed assay form. Mr,
Smith notes that this opportunely met assayist
has furnace, bellows, all apparatus in his room,
and is quite prepared to assay ata moment's
notice, though professedly a transient guest.
Most opportune and affable of assayists! Per-
haps it is at this point Mr. Smith’s able-bodied
suspicion begins to assert itself, or perhaps 1t
had existed from the first, for Mr. Smith got ex-
perience as well as gold in California, and is not
casily deceived.

The bricks of gold at the camp Bradley were
valued at $25,000, and as the plot developed he
wanted to take it down to Mr, Smith’s house,
and entrust it to his care while he and the Mexi-
can went back for $20,000 more that they
wanted to gét ‘out of a country plunged in civil
war and anarchy, into the Lord’s own country,
where a policeman’s uplifted finger embodics
more power than a battalion of militia with Gat-
ling guns in the mob-ridden states of Colorado
and- Arizona.  Smith suggests that it be stored
in a bank; but that docs not suit Mr. Bradley.
He also wants an advance of $8,000 or $10,000
on the gold ; part of which the Mexican wants
to send to his mother, and the rest is to be used in
the expedition back for the rest of the gold.
Will Mr. Smith bring that much money to the
camp, and then they will take the gold to his
house? The ignorant Mexican must see the
money for his mother before he will let it out of
his sight. Cautious Mr. Smith doesn’t see the
point of going to a lonely camp in the woods
with so much money on him, even to meeta
shock-headed Mexican and his now quite confi-
dential friend, Mr. Bradley. Bring the gold to
his house and he will draw **.: money out of the
Grimsby bank, and hand it over. Wednescay
mght Bradley stayed at Smii.'s again, and it was
arranged they should go for the gold in the
morning. .

‘T'he upshot of thc,mauér was that the police
were communicated with, but before any arrests
could be made the principals had flown. ‘The
man Hoyt, who -was arrested, was let: off, there
being insufficient evidence to proye his identity
with the gang.
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‘The following judgments involving the inter-
ests of miners in the West Kootenay silver
county, have been given by Judge Spinks, at
Nelson, B.C.:—

Ennis vs. Startsman—Dolly Varden and Archie
Mineral Clain.

‘T'his was a case heard at the September court
of last year, and judgment was reserved unul
this court. ‘I'he point on which judgment was
reserved was whether a purchaser of an incerest
in a mineral claim who had not at the time of
his purchase and delivery of the bill of sale a

frec miner's license, but who subsequently on |
the same day obtained a hicense, could hold s |

purchased interest s the clann without forfeiture
or otherwise.  Judge Spmnks held that a free
miner's license taken out at any hour of the day
reverts back to the inception of the day on
which it was issued and therefore the plamtfi's
bill of sale of an undivided one-quarter terest
in cach of the above clamns was valid, and he
was by the decree of the court held to be legal
owner of the same,  The judge held further that
a free miner’s license was nut necessary to 2
purchaser or a devisee under x will, or to the
heir in case of intestacy of the owner of a
mineral claim or an interest in one until he as.
serted some right in connection with it.

Cummings et al v. Northern Belle Miniag Co.

‘This was an action brought by a number of
miners against the company for unpaid wages
aggregating abouc $2,500.  Objection was made
on behalf of the company to the service of the
summons on the ground that it was made on
the superintendent in the company’s office at
the mine, and not on the registered agent of the
company at Kaslo, under the Companies Act.
“T'he judge neld the service good.  The case pro-
ceeded to trial, but owing to the fact that all the
plaintifis, except Cummings, were not n court
to prove their claims, their counsel was obhged
to adjourn their cases until neat court.  Cum-
mings, however, got judgment for his clam,
some $240.

Dawson v. R. C. Adams.

This was a rather complicated case, involving
the well known claims Bon Ton and Big Bertha
and License. The Bon Ton owners, the de”
fendants, have applied for a certificate of work,
50 as to obtain a crown grant. ‘The plaintiff,
who is the owner of the License claim, secks to
intercept the granting of this certificate, and
fyled his affidavit of adverse claim as required by
the Mineral Act.  This action was intended to
be brought to determine the adverse claim,
Serious objections were raised by defendant’s
counsel to the form of the action, and after a
tengthened argument the court held the action
was not one on the adverse claim, but was one
on cjectment.  Then the defendant’s counsel
objected that the summons issued was not one
of cjectment at all.  After further argument the
court dismissed the action with costs. The

plaintiffs immediately brought a second action,

"and on the following day the defendants ob-
tained an order for a stay of proceedings until
the costs of the former action are paid.

——— — - .

Mr. Robert Stevenson Presicent and Mr, W,
1.. Hogg Secretary of the Sievenson Gold and
Platinum Hydranhe  Muning Company, lid,,
gave us a call dhe other day.  This company
has been incorporated under the statutes of
Britsh Columbia, with an amhorised capital of
$1,000,000, in shares of $1oo, to develop a
placer mining clam, siuated between the town
and first fork of Gramite Creek, Sumlhameen
duisiwon of the Yale district, Brtish Columbia,
contaimng 1n all about 040 acres.  l'ests on the
upper benches, wiich average from 3o to 150
feet in depth, bave given retumms as Ingh as
$1.5¢ per cubic yard, but the average 15 ex-
pected to run from 25 to 35 cents to the cubic
yard. Both gentlemen appeired satisfied with
their efforts to obtain eastern capital to develop
their property. Sowe 3,500 shares being for
disposal at $10, for the purpose of obtaining
the requisite sluicing machinery and runming
expenses. _

The Halifax Mining Syndicate, lad,, has
been registered, in London, ¥ng., with a capital
of £1,200, in shares of ;Ssoo.

In our notes in last issue respecting the
Renfrew mining district, N.S., we credited the
Mcl.cod lode to the Colonial property. The
strike made was on the New Haven property,
and the extension of the Mcleod lode on the
Colonial afea has not yet been traced. Al
these properties, however, me now consolidated
by the Picton Development and Mining Co,,
Ltd.. who are weorking the  * Foundation,”
“McLeod” and “*Clement” lodes, the latter
being a large vein from 20 to 30 inches, and
milling from $35 to §7 per ton.

Late advices from the Pend d'Oreille Country,
B.C., gives an interesting report of a recent clean
up by the Kootenay Hydraulic Minmng Come
pany. 2,200 yards of gravel were sluiced
giving a yield of $525 in gold equal to nearly 24
cents per cubic yard. Some of the nuggets
bemg uf good size, the largest beng worth $5.85.
When 1t 1s remembered that 8 cents per yard is
regarded as profitable working, and that many
of the great placers have been worked remuner-
atively at 3 or 4 cents per yard, this result must
be regarded as most encouraging.

Notwithstanding the very high expenditure
already incurred by this company-in collecting
the waters of six or seven mountain torrents by
means of a ten mile ditch, it cannot but be
recognised that this source of supply is entirely
inadequate for the purpose, as it is merely the
rush of the spring freshets, and attention is
necessarily turned to the magnificent body of
water in the Pend d'Oreille river, to ascertain
whether. it can be made available to supply the
water to the s witha p e equival
to a head of zoo or 300 feet.

Messrs. S. B. Robbins and E. F. Schocmaker
who have been mining in Alaska during the
past seven years, gave some interesting infor-
mation respecting gold mining in the far north,

“Last year was a very hard one,” said Mr,
Robbins, “particularly on those who went up
there with barely enough to live on,  Over 400
men crossed over into the Yukon basin, some
equipped only with a single blanket and enough
food to last them a few days. The wages are
a half ounce--about §8—a day, but there were
two inen for every job in sight.

“Every man who goes into the Yukon
country should have at least $350 or $y00.
‘That is enough to carry lum through for a year.
He can then winter in the basin and be at once
prepared to commence work when the spring
opens.  Four of my friends during the past
season cleaned up $9o,000, but their luck was
exceptional,

“The great ‘Ireadwell nine,” satd Mr. Rob-
bins, “runs cvery day in the year except two,
Fourth of July and Christmas. There was
some talk last year of putting in onc hund-
red additional stamps in order to keep up
with the ore autput. ‘There are many mines
along the coast that are equally as rich as the
Treadwell, but the coast line is so rough and
the vegetation so Tank that prospecting is very
slow work.

“There are hundreds of men up there who
have claims staked out, on which they are
barely able to keep up their assessment work.
‘They have made the same mistake which others
have—gone up there as they would to a mine
where the base of supplies is distant the journey of
aday or two. The past season was very severe.
‘The snow was frequently six feet deep where
it usually averages about a foat.

‘There is room for 100,000 men in Alaska, but
they must go there prepared to spend at least
four months of the year in idleness. If they
strike the country at the right time they can
earn good wages at steady employment. I
would caution all intending to go there to think
well of what they may be called upon to endure.”

A valuable discovery of a large deposit of
chomic iron is reported from the property at
Black Lake, Que., operated by Dr. James Reed,
Reedsdale. A force of men are at work open-
ing it up, and about 200 tons have been mined
to date. Shipments to the United States have
realized $z5 to the ton.

A syndicate of American capitalists has leased
four thousand acres of land from the- Canada
Company, three miles north of ‘Thedford, Ont,,
and test wells for petroleum are being put down.
A Petrolea firm has taken the contract to sink
holes in different parts of the territory, and a
drilling rig of the latest design has arrived on
the ground and commenced operations.

Just as we go to press we learn that the Hon.
George Irvine, Q C., is dangerously ill, and that
his trusty henchman, Mr. Lawrence J. Lynch,
has heen severely injured by an accident.
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FREE MINING AND SMELTING
MAGHINERY.

‘The Subject Discussed in the Tarilf Debate in the
House of Commons.

Mining and smelting machinery imported prior 10 the
sivteenth day of May 1896, wiich 1s at the
mportation of a class o kind aot manwactured ir
Canada.  Free,

Mg, J. A. MARA (Victoria, B.C.) When the
Government in 1890 decided that mining ma-
chinery not made in Canada should Le placed on
the free tst, the Minister of Finance stated that the
object was to encourage the mining inGustry by
offuring the freest market fur provuring the nost
modern machinery, and he aso stated that the
most liberal construction would be placed upon
the word ngofthe Act. So faras British Columbia
is concerned, 1 am sorry to say that the benefits
that were espected have not been realized. We
fecl that a liberal construction has not been
placed on that Act in many cases ; instead of a
free and liberal construction, we feel that a harsh
and restricted interpretation has been placed
upon the Act, that it has not stimulated the
development of our mines and only to a liwited
extent have we been afforded a free market for
the purchase of modern mining machinery.
From a return laid before the House a few days
ago, I find that during the three years, 1891,
1892, 1893, the total value of mining machinery
admitted into Canada free of duty was $227,488,
of which $79,847 was received by Omario,
$55999 by Quebee, $53,081 by Nova Scotia,
$46,043 by New Branswick, $20,.425 by Mam-
toba, and only $16,199 by British Columbia. 1
believe a considerable portion of the machinery
credited to Manitoba was entered for British
Columbia, but even taking the whole it only
amounts to $36,000, or an average of $12,000 a
year. [ am notin a position to state how many
applications were made dunng those years, but
from the many commumcations I have recened
T am sausfied that the machinery aduutted free
of duty was small compared with the applica-
tions made. I believe at the time it was the
intention of the Government to place a fiberal
construction on that Act, but. difficulties arose
m interpretng 1ty and unfortunately I thwk the

ue of its

wittee from the proceedings of the Quebec
Mining Association. 1 find that in the castern
provinces mining men have had the samv; diffi-
culties to contend with that we have expen - <ed,
Lut they are fortunate in the fact that '.cy are
nearer to the capital.  “I'hey can get the ear of
the Contioller of Customs, .heir gricvances can
be more easily made known to him than ours at
a distance of 2,500 or 3,000 wiles, and their
difficulties are more casily adjusted. At this fate
hour I feel it almost necessary to apologise for
reading extracts or quotations, but I will make
them as brief as possitle, and Lonly do it to
make the puint I wish to emphasize, that this
griecvance is felt all osur the country, and in
British Columbia there 1 at the present time no
more important question than that of having
mining machinery admitted free. At the ad-
journed mecting of the annual general 1 ting
of the Mining Association of the Province of
Quebee, Mr B, 3.2\ Boll the Sceretary, stated
One of the resolutions left over from the annual wecting
yesterday was that relating to the Customs taniff on mining
machinery.  As yuu know, the Dominion Government,
with the object of encouraging the wining industry,
amended the tariff in 1890 so as 10 admit the machinery
for mining purposes of such class or hind as is not manu-
factured in the Dominjon free of duty.  The period was
three years, and it eapires next month.  The Governe
ment has renewed the prosision until May, 1896, The
Act is in the main libera), but difficulty seems 1o have
Ly the coll at

been enp A indts datery
some of the ports of entry.  While in several districts no
difficulty has been e cpericnced in passing mining machinery
free of duty, at uthers the duty bas been imposed on
machinery which distinetly was not made in Canada.
The collectors seemingly were ot instructed what class
and kiad of machanery should cowe in duty free. It has
been thought that some representations might be made to
the Government on the subject.

Carr. R C. ADAMS—This is one of the questions 1
dosired 1o speak about.  As st is the daw is a perfect farce.
I inquired when in Brinsh Columina how it worked there
and found that it created a great deal of bother.  An ime
porter brought in some picce of wachinery which the
coliectur ufien held fur duly pending investigation, and
then as likely as not same e runtry blacksmith” was found
to claim that he coull manufictere the machinery,

My . BURLEY SMITH=The mining industey is
quite as important, if not more 50, than any of our other
industrics, and it seems 1o me an unwise policy to hamper
its development by any tantt restrictions. At present we
[refer o the

are only partially rehieved of the duy.
stipulation in this Act whercly only machinery that is not
f: | in Canada shall be admitted duty free. It

Government apphed to the manufacturers to
provide them with alist of mining machinery
made in Canada.  In that list they enumerated
almost every article of mining machinery under
the sun.  For instance, take canceatzating
machinery for iron and other metals. I am in-
formed that m the Donunion there is no foundry

apens a question as to what machinery is free.  For iu-
stance, while tock drills as a class arc manufactured in
Canada, unly two particulas kinds are made—the Rand
and Ingersoil. Vet in Lurope, at the present moment,
there are actually 34 distict types of rock drilling
machines, some of which contain improvements which
were not esen dreamt of at the time the Rand and Inger-

1-Serg 1. Now does the law permit

or manafactory that can or has made ¢
concentrating machinery for the treatment of
gold, silver and copper ore. Tt is true they have
manufactured such machinery that will treat iron
ore, but none that will treat the precious metals ;
but this list, which was placed a *he hands of
the collectors, and is an instruction to them and

is-for their guidance, covers concentrating ma-,

chinery for the precious as well as the base
metals.  That the view I now.present is not an
exaggerated one will be appaient.to the com-

nt were jt
e to import any of those vther kinds of drills duty free?

Mg, B, T. A, BELL—Certainly ; I do not think there
can be any doubt aboutit. The Government provides
you with a form of declaration in which you simply swear
that nc machine you are importing is of a class or kind
not manufactured in this country, and the collector is
bound to passit.  The law is good cnough of itself; it is
its operation at some of the ports of entry thatis defective.

Mg, W. H. IRWIN—-Mr. Bell's conclusion is that the
Act is libetal.  The experience of my company has been
different.  The meaning of the Act-is vague and ambigu-
ous—it is 50 loosely worded that almost anything we use

in asbestos wining can bcconslr\\t'cd by the collectors io
be cithe dirccily or indircctly manufactured in Canada,
Can Mr. ell tell me just what machinery can be brought
in free under this Act.

Mz, B. T, A. BELL—That would be u i contract.
‘The whole rssence of the Act lies in the werds ' class or
kind,”  For instance, rock Drcakers as a clars are made
in Canada, but the types known as the ** Forster,” *¢ Wis-
well,” ** Cyclune,” and numcrous other kinds of crushers
are not manufactured. e are entitled beyond a
peradsenture to bung i these fiee.  The same applies to
pumps, and alf the various kinds of specialties not manu-
factured here.  The Department evidently is not posted
on the details of the subject.

Mg, JOHN E. HARDMAN (Halifax), said he had
had iderahl in the of of the Act,
fi 1 totheimy of machinety
for gukd mmng. At first they had found sume difticulty |
in getting the collecturs to arrive at a proper interpreta.
tion of the meaning of the Act.  As an example, copper
plates were admitted free of duty, but when silvered for
amalgamating purpases, the Governwient in order to pro-
tect the few silver plaung works—wiich had has a matter of
fact no hath targe cnough to take in these plates—charged
the daty. chrcscmatioas’ were midde by the Gow
Miners” Assaciation, with the result that a clear under-
standing now existed in Ealifax, und there was compara.
tively liule difficulty now in getiing free entry for
wachinery,  In cvery case, where the torm of declaration
had been filled in, the amporter never faled to get his
machinery in free of duty.

Mg. W, H, IRWIN=Unfortunately our eaperience at
the port of Sherbrooke has been very different.

Mr. HARDMAN—In Nova Scotia we have o faul
1o find wih the Act.

ly with

Then a committee was appointed to wait on
the Controller of Customs, and at that interview,
Mr. Franchot, who introduced the deputation,
addressing the Controller, made the following
statement :-~

We have come to see you, sir, as representatives of the
General Mining Association of the Province of Quebec,
regarding the present law relating to the importation of
mining machinery.  As you are awate the Act adwmits.
free of duty all mining machinery ofa class or hind not

2 ed”in the Domini The faw in itself, as at
fectly satisfactory, but its intery ion by

has not been satisfactory.

present is g
some of the

There are several other extracts that 1 had
intended to read, all of which are in the shme
direction, but at this late hour 1 am rather afraid
that 1 might tire the patience of the House. Tt
occurred to me that there are three plans by
which we might get over the difficulty. Oneis:
To ask that all mining machinery be admitted
free, but in intervicws which the British Colum-
bia members had with the Minister of. Finance,
we were clearly told that the Government could
not permit that, and T an free to admit that
there are many objections to it.  One is: That
it would be almost impossible to define what js
mining machinery, A hammer or a saw would
be entutled to free entry just as muchas a bouler,
ora pick or shovel as a steam engine. I can
also see where it would be difficult to arrange
this, because the local merchant or trader would
have to pay the duties on everything he kept in
stock, while the mining man, by making a.
declaration, would be able to get the same
articles in free. of duty, and that would not work.
Another course that suggested itself to my mind
was that mining machinery that is not manu-
factured within the province where it is to be
used should be admitted free; but that is ob-
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jected to also, on account of sectionalism. ‘Then
a third plan suggested itself, and that is, to ar
pend a list of articles of mining machinery that
will be useful in the development of gold or
silver and copper mines. 1 have made out a
list of this machinery which I intend to submit
to the committee and to ask them whether it
would not be advisable to amend the item as it
stands at present by adding these articles, 1
have placed on this list, *“The Bridgeman Ore
Samphing Maching,” a machine that is not made
in Canada, but is suitable for prospecting and
Also, “All

ing ma-

developing mines not already open.
concentrating, refining, and

on the snow and shipped to American smelters
at a cost of from $25 to $40 a ton.  This year,
when railways will tap that section of country,
1 believe that shipments will increase tenfold.
‘To llustrate the value of some of these
mines, T will gwe the returns from a few of
the companies.  The Mouatain Chief Company
shipped over 3oo tons, averaging 130 azs. in
sitver, and 70 per cent. lead; the Blue Bird
Company shipped 300 tons, averaging 134 ors.
in silver and 71 per cent. lead ; the Noble Five
Company shipped 330 tons, averaging (50 ozs.
in silver and 69 per cent. lead 5 the Dardanelles
Company shipped 130 tons, ranging from 28,4 to

chinery and appliances for the treatment of gold,
silverand copper ores.” T may state that none
of these are manufactured in Canada, and 1 sug-
gest that they should be made free.

Ho~. N. CLARKE WALLACE- Are there
none of the ore sampling machines made
Canada?

MRr. MARA—From the best information I
can obtamn, I believe that no machimnes for sam-
pling galena or gold quartz ore are made :n
Canada? Then there is the ““I'remaine Samp
Mill,” a small and cheap machme which is very
uscful ; also “ Forster's Ore Breakers,” which are
peculiarly adapted to gold mining, and which
have introduced many cconomies n the treat.
ment of ores. “That is not made here.  Then
there are * water jacket furnaces for galena and
silver ores,” none of which are made here. 1
believe there is a furnace for copper ore manu-
factured in Sherbrooke, but none for galena or
gold ores.  ‘Then, again, “ Root’s Patent Spiral
Kivetted Water Pipe, and all special lines of
piping, factured for hydrauhicing, and steel
plates and rivets used in the manufacture of
hydraulic pipes.” My object in putting steel
plates and rivets used in the manufacture of
hydraulic pipes on the list is: That it would be
unfair to admit all piping free of duty and not
admit the raw material.  In British Columbia

322 ozs. in silver and from 26 to 30 per cent.
lead.  Of course, these mines shipped only
what is called shipping ore, in many cases hand-
picked 3 but for one ton of shipping ore now in
sight in these claims, there are 100 tons of con-
centrating ore.  In one claim, the Slocan Star
Mine, there have already been proved to be
over 12,000 tons of concentrating ore.  When
we have such valuable deposits of concenteating
ore in the Slocan district, I think it is the duty
of the Government 10 assist in every possible
way the development of these mines by admit.
ting mining machinery free.  When we find
that $227,488 worth of mining machinery was
admitted free of duty in the last three years, we
can see that the manufacturers on the one hand
have not been injured, nor on the other hand
has the revenue suffered to any great extent.
We may reasonably assume that of this amount
a large proportion would not have heen un.
ported if mining machinery had not been on the
free list. I subnut to the commuttee ths pro-
position, for which I ask a favourable consider-
auon, namely, to add the following articles,
without restriction or limitation, to the free
list:—

“The Bridg, ore sampling

All concentrating, refining and amalgamating ma.
chinery and appliances for the treatment of gold, sit-cr
and copper ores.

1i 1

considerable hydraulic piping has been f:

tured, and the manufacturers, I am informed,
are not afraid of competition il they can get the
raw material, the plates and rivets admitted free
of duty. I have also put on this list, “ hvdraulic
motors, Bleichert, Hallidies, and Lidgerwood
wire rope, tramways and cableways, and diamond
prospecting drills.”  Now, it is unnccessary for
me at present to go over the arguments that
have been advanced from time to time in this
House in favor of admitting mining machinery
free.  ‘The justice of that was conceded three or
four years ago when the Government placed
mining machinery of a class or kind not manu-
factured in the Doninion of Canada, on the free
list. But I will state this: that at no time in
the istory of British Columbia will the enlarge-
ment of the free mining list be of as great service
o our province as to-day. In the Kootenay
country, in the Toad Mountain, Slocan and
Ainsworth districts, the ines are past the pros-
pecting stage ; many of them are developed, and
Tam happy to say are shipping ores.  During the
Jast winter over 3,000 tons of ore were hauled

Huntingdon'
silver ores.

The Tremaine stamp mill,

Foster's ore breakers.

Water Jacket furnaces for galena and silver ores.

Roat’s patent spiral rivetted water pipe, and all special
lines of piping manufacturad for hydraulicing.  And stecl
plates and rivets used in the manufacture of hydraulic
pipes.

Hydraulic monitors,

Bleichert, Hallidies and Lidgerwood wire rope, tram-
ways and cableways,

Diamond prospeciing drills.

Hox. Mz. IVES—Do you claim that wire
rope is not made in Canada?

Mg, MARA—Wire rope is made in Canada,
but there are acrial wramways suited for mountain
districts that are not made in Canada, and no
mountain company would purchase an aerial
tramway made in Canada when they can get one
that is peculiarly suited for their work.

Hox. Mg. IVES—Are not diamond prospect-
ing drills made in Canada?

MRr. MARA—Some are, but there are mod-
e inventions for prospecting that are not made
in Canada. Only a short time ago onc was

ifugal roller quartz mill for gold and

imported, and the party who imported it would
not have gone to Chicago if be could have got
what he wanted in Canada.

Hox., Mg, WALLACE—The Government’s
policy has beentoput the most liberal construction
on the item in the tariff, admitting free mining
machinery of a kind or class not manufactured
in Canada, while, of course, safe-guarding the
revenue as much as possible,  “There are a
great wany implements used in mining opera-
tions which, of course, are¢ made in Canada, and
upon which a duty has to be levied if they are
imported.  For instance, steam engines are
required for operations at the mines, and those
steam engines of almost every class and charac-
ter are made in Canada, and ave dutiable if
imported, and I believe they can be made as
cheaply -in Canada as in almost any other
country. ‘Then, all such implements as picks,
shovels and spades are of course made here.
Of ¢he articles which the hon. gentleman has
mentioned, a large proportion will, I think,
come in free of duty ; for instance, ore sampling
machines, concentrating and amalgamating ma-
chinery, stamp mills, orc breakers and water
jacket furnaces ; these are not made in Canada,
I think. But when it comes to piping and
articles of that kind that are made in Canada,
and which xan be made probably of a superior
kind, that would be in contravention of the Act
as it now stands.

Mr MARA—Is there any hydraulic piping
made in Eastern Canada?

Hox. Mr., WALLACE—It would be more
likelytobe made in British Columbia, because that
is the place it would be in demand.  The depart-
ment has decided, on the advice of the Depart-
ment of Justice, that the machinery for extrac-
ting ore from the rock will be correctly classificd
as mining machinery.  Also the machinery that
conveys the ore to the surface, and also the
machinery for treating it when itarrives.  Those
three classes of machinery having been declared
free, under this clause as mining machinery, 1
think a very liberal construction has been placed
on the Act; and the fact that, during those
three yeurs, a quarter of a million dollars worth
of machinery has been imported, and last year
about $88,000 worth, shows that mining oper-
tions are being more vigorously prosecuted and
that advantage has been taken of this free im-
portation.

Hox. Mg, FOSTER—TI would suggest to the
hon. gentleman whether the amendment he pro-
poses would not tend to narrow the scopeof the re”
solution. I would suggest to my hon. friend that
he could have the very same certainty, without
narrowing at all the application of the free
clause, if the Controller of Customs would
make a list of those items of machinery, as to
which there is no doubt, and some of which the
hon. gentleman has mentioned in his amend-
ment, and forward such list to the differeat col-
lectors.  This list would include all those
articles which it is certain are not made in the
country and be forwarded to the different col
lectors, so that the instructions to the collectors
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wonld be positive and not negative, and when-
ever a picce of machinery of the kind mentioned
was imported, the collector could be in no doubt
as to its right to free entry. ‘The hon. gentle
man would gain everything he desires to gain,
and would not narrow the scope of the resolu
tion by attempting to defing, in the law itself, the
particular articles which it covers. 1 think the
Controller of Customs would have no objections
at all to make out a list, and if the hon. gentle-
man will submnt any others that are used in his
portion of the country, the Controller could go
into the matter with him, and arrive at a positive
hist of those which could be admitted free.

Me. MARA- - My object was not in any way
to limit the scope of the free adumssion of

minmg machmery, but mther to let the miner
aad the capitalist sce at a glance that the articles
I have enumerated would be admitied free of
duty. The trouble herctofure has been that a
list was furnished to the colicctor which was
issued by the manufacturer, and that list was so
cunnmgly worded that it covered niearly every
article of mining machinery made. When an
apphication was made for frec entry, the collector
would refer to this list, and ten to one he would
find in it an article of the class, but not of the
kind which the importer wished to pass free of
duty. I therefore thought that by making out a
list, the miner could seeat once what machinery
he could bring in free of duty and so would the
capitalist, and both would be saved the uncer-
tainty and expense they have been subjected to
in the past.  However, if the Government will
allow a list to be sent to the different collectors,
embracng all casses of mining machinery, not
made in Canada, and substitute that list for the
present ong, 1 think the proposition is better
than mine and would most gladly withdraw my
amendment.

Hox, Mr. WALLACE—Why not send both?

Mir. MARA  The present list is misleading.
For instance, it says in one case machinery for
iron and other minerals,  1f that means any
thing at all, it mcans all other minerals.

Hox. Mr. FOSTER—A positive list would
be far more satisfactory.

Hox, Mg, IVES—Would you not meet with
this further difficulty, if you mentioned the ma-
chines made by these particular makers.  This
tariff is made, I hope, for a good many years to
come, and you will simply have the power to
bring  these certain machines, whereas some-
thing a great deal better might be made by
some other maker and this would be excluded.

Mg, MARA—I simply asked that these ar-
ticles be added, without restricting or limiting,
or in any way affecting the preceding pamgraph,
admitting nuning machinery of all kinds, not
manufactured in Canada.

Amendment withdrawn,
————

Coal Shipmeats from Old Sydney Mines.~The
shipments of coal from the Old Sydncy mines of the
Gmc{:l Miming Association, Lid., were 25,000 tons last
month.

Nickel—Its History, Uses and Distribution. *

By Mx. A, G, Ciaxuerox.
The subject of this paper is one which the author begs
feave to present, thinking that it may be profitably con-
sidered.  His own interest was awakened in nickel some

600 tons were produced in any ol year.  As far as our
knowledge at present eatends, fhe” principal value of
nickel seems to lic in the propenies of its atloys.  For
exatple—(1) German siver is of such general utility that
articles made of it are everywhere to be found in house.
hold use,  (2) Alloys of nickel and copper have larpely
supplanted the smaller sitver comage of several European
ies and America, (3} A small percentage of nickel,

years ago when making an insp of an
group of nichel mines, and the works connceted with
them, in Germany, but the superior attractions of gold
and silver g have prevented him Gl now from
reviving it.  ‘The discovery that nickel wasanew element
was made by Cronstadt in'1754, and he named it after the
witacral kupfer-nickel, in which it was discovered by him,
but it was reserved (o Bergman, in 1779, to show that
mckel was really a new metal,  Kupfer-tickel was
desenbed by IHicene in 1694, and its name indicates the
low value set upon such ore by the Genman miners in
those days,  Kupfer-nich, in ﬁltl, might be freely tran
slated into English as Old Nick’s copper, the term_nickel
bring probably derived from the Low German ** nikker,”
which stamds for the devit or hangman,

BDeceived by the copper colour of the mineral, the
nunees no doubt mistook it tur copper ore, atid probably
gave it the name to warn future generations against what
they, not unnatucally, regarded as a fiendish imposition
on them.  The miners, huwever, woukl no doulit tell you
that it was due to the metabluegist’s command of had
language, as they discovered that when cobalt ores be-
cante over-roasted in the wanufacture of smalt the nickel
they contamed followed the former metal, and, combining
with 1he shica, spuilt the Llue colour of the glass the
makers wanted 1o produce.  Fo quote a most instruciive
paper on mickel Ly Mr. W Austin, one may say that
*“nickel has rot received from scientific men the attention
10 which it 15 entatled, and the subtle influence eaested on
the physical propertics of its alloys by the admistures of

ingly small ics of other ¢l have mysti-
ficd the practical man {so called by courtesy), and kept
bim in the bachground.  For more than 2 century nickel
puzzled and perpleacd all who had anything to do with it,
and a1y history 18 a Jung stury of contradictory statements
and mistakes.” It seems to me it is a capital metallur.
geahiltustration of the prover, “ Give a dog a bad name.”
But, granted so, a bad dog may sometimies be broken in,
and becane of service 10 its owner,

The Iterature dealing with the subject is exceedingly
scanty, on the one hand because the properties of the
metal have been insufliciently studied by those who would
nawrally be expected to investigate them from an ccon-
omic point of view, and on the other because the interest
of pure saentists 1n this tickd has for some reason hain
dormant.  Another cause is the seerecy maintained for so
long a time by those manufacturing nickel products with
regata 1o thor processes and methods. This policy,
which, it is to be presumed, has geaerally for its object
the wdea of deterring cony from ing a special
fickd, s swredy A shattsglted une, as it may well be

1

doubied whether f: are ever fited in such
o} l'lc it \ of

cases by jeatously excinding S

then met aftreatment, oy in the rapid develop-
ment of the iron and steed tades, in one insiance at any
rate, going to prove the benelit of adopting an opposite

1C!

Nickel has cetainly maintained a high price in the
past, but at the cost of an erceedingly limited consump-
tion of the metal, and the original discoverics of orc in
Scandinavia, Germany, and the United States furnished
the trade for many years, 1t was only with the increased
demand for the wetal, induecd by its worc extended aps
plications, that prospectors bugan to busy themselves and
look atound for larger suppdics of ore, and the result has
been the discovery of muost impottant new ficlls, like
those of New Caledonia, and Sudbury in Canada.

Austin traces four marked stages of development in the
wodern history of nickel.  Firt, the cemury or moze
when the presence of some unusual inclallic combination
was recogaised to exist in certain_ minerals, during which
e e maal was intiwduced into the ants as an alloy
kunown an ** whitc copper,™ consisting chicfly of copper
and nickel with a small proportion of zinc, closcly rc-
sembling silver, tovgh, easily worked, and not tarnishable
when cxposed to gases ing sulph T hydrog
Secondly, the period which commenced with the mane.
facturc of German silver an a lage scale at Berlin {about
tht_ year 1823), when nichel obtained a recognised
position, Brandes having shown, the year previous, the
cxact composition of the new alloy.  Up to 1838, nickel
was wholly derived from its arscnide ores, and it was not
ull then, when Berzelius is thought to have discovered
nickel in the Klchva ores (Sweden), that Aschen made
his first smelting experiments upon  the nickelifezons
pyeshotites and 1;)':51;:\ of that country,  The metallurgicat
losses were at st heavy, but between 1849 and 1551
Berdberg 1aid down certain principles, which have held
good in nickel metallurgy up to the present time.
Thirdly, the rcriod which ‘dates abomt this time (1530,
when Switzerland adopted nickel for subsidiary coins)
marks another em in the history of the metal.  In 1SSS,
it was first sceeessfully mlloyed with steel on asaale of
commercial importance, and this has given nicke a
fourth petiodic impuls, which has only just practically
commenced, and promises to far exceed all the prezeding
oncs in its results,

The world’s production of metallic nickel has increased
within the past ten years fiom 13,000 tons per annum 10
over 5,000 1ons, whilst previous to 1876 not motc than

incorporated into steel, has provided the engincer with
a structural matenal superivr, for many purposes, 10 the
best carbon steel made. (3} Pure nickel, in the metallic
form, is used for plating other metals; and though its
cost is at present too high to adwit of wide use, it is em-
ployed for making numerous small articles.

To give one sstance only, A short time back the
interest aroused in me by nickel, combined with the con-
viction that silver, under esisting international currency
conditions, at even 293d. an ounce, was an extravagant
lusury, induced me 1o eatend the application of nickel,
by having a cap of it set on the handfe of my old but
valuable umbrella.  Austin predicts that nickel will be
put into the form of ferro-nickel, suitable for making
conuncrcial steel, at no distant ximc,lin fot wore than

h b L

three of without § ye beingr
left over to work afterwards. At present, the simplot
and most direct method of treatment includes east

seven distinct %, nauting, B e
after which st has to be ** topped and bottomed, " refined,
reduced 1o oxide, and finally fncorporated, not to meation
all the sule operations of working up the bye-products.
It is a subject indecd to which English mellurgists
might, in all probability, profitably turn special thought.

Before the Christian cra, ni was employed  for
coinage pusy by the Bactarian king Euthyd, 23!
years .C., and amlysis of these coins shows that they
were evidently intended o contain 22 to 23 per cent. of
nickel 1o 77 or 78 per cent. of copper, closely approxi-
maung, curzowsly enough, the proportion of 25 to 75 per
cent. which experience bas l:\ugln us is the most desitable
adnusture of these metals for use in coinage. It is ve-
marhable that Euthydemos bit upon this particular ratio
of copper to nickel, and the fact that analysis shows no
arseme debars nch arsenical ores from being a source
from whence 1he nickel employed was derived, and points
10 the use of sulphides, as the sihicates could scarcely have
been treated ar that time.  If this be so it indicates con-
siderable wetallurgical skil on the part of the carly
smelters, and, constdering the nature of the metals em-
ployed, it is hardly probable the alloy was a haphazard
mizture.  Professor Roberts Austen mentions also that,
long before Europe awoke to the value of nickel, that
cuterprising person, the heathen Chinee, was making an
alloy of mckel, and shipping it to Ewiope for a century or
mose, under the name of Pack Fong,  or white copper.
)Insx before the commencement of the second period,

lore alluded 1o, nichel appears to hase been discovered

in the United States, when Scth Hunt opencd up the
cobalt mines near Chatham, Connecticut, and shipped
some of the vre to and, where it was reposted upon
and stated 0 contain nichel.  Thesemines, in 1834, were
said by Whrtney to be the principal sourees of American
mchel, but, frum the fact 1hat they were repeatedly taken
up and atandoned, they no doubt proved commercially
UATCIANCIALIVC.

The principal deposit of nickel opencd up to date in
the United States, the celebrated Gap Mine, appears 1o
have been discoreied somewhiat later, viz., in 1718, and
was being worked for copper in 1743, It was not, how.
cver, till 1852, when the property came under new
management, having proved unsuccessful as a copper
proposition, that investig: Ixgan to be madeas to
the natuze of the ycllow sulphide ore, looked upon as
worthless mundic by the formicr owners, and thrown by
them over the dump,  The first tests were not conclusive,
but, in 1853, Dr. Genth, of Philadclphia, pronounced it
to be millerite,  During the third period in the history
of the maral, in 1862, Joseph Wharton acquised the Gap
property, and put it into operation as a nickel producer
in May, 1863, stasting & refincey at Camden. At the
Centenmial _Eatubistion an Philadelphia, in 1876, Whanon
made an exhibit of nickel produci¢, such as had not been
scen chewhere up to that date; and in 1878 he showed
anticles made of purc nickel, both forged and cast, which
were so remarkable that they eacited at finst considerable
incredulity.

In 1503, Richter had ded in producing mallcabl
nickel, bat sabscquent investigations met with very
vanable results, through neglect in recognising the imie
portant part played by small quantities of impurities
alloyed with the metal. A new future for nickel as a
metal, apart from its alloys, dawned when, in 1579,
Ficitmann found that by 1the introduction of small
amounts of aagnoium just before pouring the quality of
the nickel was improved ; Garnice subsequently accom.
plishing the same end by the use of phosphar-nickel.
!l'hxs third period is likewise marked by the important
cvent of the di 3, in 1876, of i ics of
hydrated silicates of mickel and magnesium (gamicerite) in
New Caledonia, which placed an excecdingly valuable

1 at the disposal of f; 5 opening up the
possibility of producing a purer nickel from ores frec from
the usually Jeloteri b duc

the price of the metal, and extending its uscs, - Nickel

.ores had been discovered in the island some years pre.

viously, but it was not umiil 1876 that they ‘began to
influcnce the market.  These new ores contained the

*A Jing to an analyxis of 3 specitnen in Dr. Pergy’s collection

* Abhwiract of d befe
.\l:y,‘;, oo a p:per read before the London SRiety of Ants,

at South Kendngion, compeaed as follows : Copper, 4°¢ fer cent.y.
cent.

7ing, 25" per cent.d nicke), 31°6 per cent.; iron, 267 per
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nickel in the form of protoxide, free from cobalt, copper,
sulphur, and arsenic, and consequently required an
entirely different system of treatment from that by which
the sulphide and sulpho-arsenide ores have been handled.
Some years previous to the appearance of the New
Caledonia silicates at the metallurgical works of Europe,
somewhat similar ores had been worked at Icka-
tarinenburg, in Russia; others were known to exist in
Spain ; and since then further deposits have been found
in Oregon an‘ North Carolina. In 1876, the production
of the Scandinavian mines reached its maximum height,
the yield of Norway being 360 metric tons of metal, and
that "of Sweden considerably less than 100 tons. Since
that date the production of this district has very consider-
ably declined.

Nickel silicates were discovered in Douglas county,
Oregon, in 1881, and have lately been exploited by an
Anglo-American company, whilst in 1884 deposits of
nickel ores were proved to exist in Churchill county,
Nevada. The Pacific Coast mines are said to be the
most promising deposits at present known to exist within
the boundaries of the United States, but distance from
market, and the discovery of nickel in Canada, have
militated against their development. In 1856, Mr.
Alex. Murray pointed out the occurrence of a dingy green
magnetic trap at a point 10 miles south-west of what is
known as Sudbury in Canada, and this rock, upon
analysis, showed small quantities of nickel and copper.
‘The first discoveries of any commercial importance were
not made until the building of the Canadian Pacific
Railway in 1883 and early in 1884, when a cutting on the
line pierced a small hill about 3% miles south-west of
Sudbury, exposing the deposit since known as the Murray
Mine. ~In the spring of 1886 the Canadian Copper Com-
pany was formed to operate the Copper Cliff (Stobie &
Evans’ mines), but it was not till 1888 that the company
erected their first furnace. Shortly afterwards a number
of companies entered the field, amongst others Vivian &
Co., of Swansea. These Canadian mines, which are
in the districts of Algoma and Nipissing, in the province
of Ontario, have of late years attracted world-wide atten-
tion; first, on account of their apparently inexhaustible
character ; lately, because of the new applications of
nickel in the manufacture of nickel steel. One is apt to
overlook nickel in its mineralised forms, and the Sudbury
ore bodies were originally opened as copper mines.

The unusual properties displayed by meteoric iron, in
regard to its extraordinary toughness, and in some in-
stances its non-corrodibility, coupled with the fact that it
is invariably associated with nickel and other elements,
has of late years drawn attention to the influence which
nickel exerts when alloyed. Farraday, Berthier, Long-
maid, Liebig, Fairbairn and Boussingault Kiinzel, and
even Ledebur, all investigated the subject, but all efforts
to manufacture a valuable alloy of iron and nickel were
in vain until a few years ago, when the fourth era of
nickel commenced. The trouble was that the immense
influence of minute quantities of other accompanying metals
and metalloids was unsuspected. Probably, the first
appearance of nickel-iron alloys 1n the United States was
when Philip Thurber, of Detroit, exhibited some products
of the iron furnace at Marquette, Michigan, at the New
York Exposition in 1853. This iron was made from a
nickeliferous limonite, and possessed some remarkable
qualities, but it was not till 1888, after experiments had
been made by Marbeau, in France, with crucible nickel-
steel alloys, that James Riley took the subject up and
began experimenting in Scotland with similar manufactures
produced in the open hearth, and convinced himself and
the metallurgical profession of the genuineness of the
claims advanced for this new material. The results are
given fully in a paper read by him at the Glasgow meeting
of the Iron and Steel Institute, May, 1889.

Notable among these was an alloy containing 4°7 per
cent. nickel, which showed an elastic limit of 28 tons per
square inch and- a breaking strain of 40 tons, whereas
similar steel without nickel showed only 16 tons and
30 tons respectively. The elongation and contraction of
area of this steel were not, moreover, materially impaired.
In a series of competitive armour trials made at Anna-
polis, Maryland, in September, 1890, the palm was
awarded to a French nickel-steel plate, and Mr. Tracey,
at that time Secretary of the U. S. Navy, gave orders to
have further trials of similar material made, which had
been manufactured of American material by American
mills, with a view to decide the best material for pro-
tective armour for the new men-of-war being built.
These tests, as reported by Mr. W. S. Abbott, of Messrs.
Carnegie, Phipps & Co., gave an ultimate tensile strength
of 100,000 to 102,000 lb. per square inch, with an elastic
limit of §9,000 to 60,000 lb. The elongation was 151
per cent., with a reduction of area of 29} and 26} per
cent. respectively at fracture.

The toughness of nickel steel is shown by the fact that
blocks cut from the armourplates at Bethlehem, many
of them weighing several tons, cannot by any method yet
devised be profitably broken up into sizes suitable for
returning them to the furnaces. It is stated also that ex-
periments lately made by the German Government show
that shells exploded in ordnance made of ordinary steel
badly injured it, whilst with nickel steel it was only en-
larged. One by one the objections raised against nickel
steel have been removed, the effect of cold weather on
the plates, for instance, having been experimentally
demonstrated to be of no consequence, if one may judge
from a series of experiments carried out at the U)nited
States navy yards since 1891.

The tough tenacious material flows under the impact of
the shot, and in the case of Harveyised, #.ec., surface-

hardened plates, the extreme hardness of the exterior,
reinforced by the tough untreated steel behind, shatters
the forged-steel Holzer projectiles, which have hitherto
proved irresistible. These shells are made, I believe, of
highly-carhonised steel, containing 08 to 0°94 of carbon,
and, in addition, 0°94 to 2 per cent. chromium. Nickel
steel is practically incorrodible, and can be advantageously
made on the basic open-hearth furnace.  Professor
Roberts-Austen states that nickel has an atomic weight of
5860, atomic volume of 67, specific gravity of 8:8o,
specific heat o110, melting point 1,600, coefficient of
linear expansion, 0°0000727 ; electric conductivity. 7°374.
Quoting the investigation of Riley, he gives a diagram
which shows that nickel up to 7 per cent. materially
increases the tensile strength of steel and elastic limit,
while its extensibility is as rapidly diminished.

Though there has been no material increase in the
established channels of consumption, except it be for
plating, whilst 1,000 tons of nickel flooded the market in
the early days of the century, 10,307,275 Ib., or, roughly,
five times as much, was produced in 1891, consequently
the large excess of metal produced must have gone into
nickel steel, yet this alloy has scarcely begun to be used
in the arts of peace. As its price tends steadily down-
ward, we many confidently expect that it will eventually
enter into competition with other materials for other
purposes than armourplates and guns. Though there is
always naturally some hesitation in adopting a compara-
tively untried material, where it is subjected to extremes
of temperature, such as for boiler plates, bridgebuilding,
and marine engineering, experiments are going on all
around us, and last year it was decided to place sections
of nickel-steel propeller shafting in the U.S. protected
cruiser Brooklyn and the battleship fowa. The ordinary
carbon steel used for such purposes has a tensile strength

varying from 60,000 to 65,000 lb. per square inch,

whereas the nickel steel will show a tensile strength of
90,000 lb. per square inch, the elongation in both cases
being about the same, 20 per cent. Using this stronger
steel will warrant boring out the shaft, materially lessening
the weight whilst preserving its efficiency, and such cored
shafting can be hollow forged when the hole is large
enough to admit a mandril.

If it is found possible to apply it to the construction of
boilers, the tensile strength of nickel steel being 1374
time that of ordinary steel, it will enable their thickness
to be reduced one-third, effecting a saving in weight,
which is often a great consideration. Jules Garnier gives
in Le Genie Civil the results of a series of tests made in
1892, at the Cleveland Rolling Mill Company’s works, on
nickel steel. The nickel was produced at the Brooklyn
Nickel Works, from Sudbury ore, by the Canadian Com-
pany. The deductions drawn from a comparison of the
results of these trials with others obtained from ordinary
steel made and tested under identical conditions are : —
1. Nickel steel bas a higher elastic limit of some 11,400
lbs. per square inch, or nearly 31 per cent. more than
ordinary steel. 2. The tensile strength of nickel steel is
greater by some 10,400 Ibs. per square inch, or an increase
of about 20 per cent. 3. The ductility of steel is not
reduced by the presence of nickel.

During last summer the Bethlehem Ironworks com-
pleted a spare shankshaft for the American liner Paris,
using nickel steel of about 90,000 1b. tensile strength,
which is said to be 25,000 ID. in excess of any German or
English manufactured steel, with the exception of the
material turned out by one firm in this country, which
has adopted steel of a similar character. Another im-
portant channel of consumption is the manufacture of a
nickel-copper alloy (Ni 20 per cent., Cu 80 per cent.) for
casing bullets 10 be used with smallbore rifies, now adopt-
ed by all the armies of Europe. This alloy has a higher
degree of tenacity than the best brass, combined with a
higher co-efficient of elongation. The possibilities opened
up by the uses to which nickel alloys may be applied by
engineers in different branches of business may well
attract the attention of miners and capitalists to deposits

from which supplies of the metal can be got. The ores
of nickel include the following minerals :
Sulphides.
Nickel
Per Cent.
Millerite, NiS. . oottt e 646
Polydymite, Ni,S;....... .. e e 59°4
Beyrichite, NiyS,......cooiiiiiiiiain, 54°2
Pentlandite, (FeNi)S ................c.een 340
Arsenides and Sulpho-arsenides
Niccolite, NiAs ........cciivinnennn e 43'9
Rammelsbergite and Cloanthite, NiAs,....... 28°1
Gersdorffite, NiAsS............ Ceereeeas 35'4
Sulpho-antimonides.
Breithauptite, NiSb................ R 328
Ullmanite, NiSbS........covviiiiiiiiin. 278
Wolfachite, Ni(AsSb)S...... e eeeretaeanee 298
Coryite, Ni(AsSb)S......... BN 288
Stélicates.
Genthite, 2NiO. 2MgO. 35i0,. 6H,0........ 226
Garnierite, H,(NiMg)SiO, +Ag..... ....... 2§50
Connarite, H,Ni;SisO0,4..00000ve vivene 3104
Rewdanskite, (NiFeMg);Si, O, +2H,0...... 28°1
Sulpho-bismuthide

Kallilite, NiBiS.......... Cereienns vine... 19°0

Teliuride.

Melonite NiFeg. ..o ovivi i ciinenns 238
Oxides and Salts.
Bunsenite, NiO.....cooiviiiiiieennnninnn. 78.5
Nickel oxide, Ni,O ... ... veiiiant, 731
Morenosite, NiSo, +7H,O............ C.... 2079
Annabergite, NizAs,O,+8H,O........ c... 294
Cabrerite, (NiMg),As,0,+8H,O........... 25°1
Forbesite, H,(NiCo),As, 04 +8H,0......... 14°4

Lindackerite, 3NiO. 6Cu0Q. So,. 2As,0,7H,0 129
Carbonate.
Zaratite, NiCO,.2Ni(OH), +4H,O... ......

It may be mentioned that millerite has been found in
Iowa forming tufts of beautifully arranged needles, in
large, perfectly transparent crystals of calcite, in the
compact lower carboniferous limestone of the Keokuk
quarries, some 20 feet below the ‘‘geode-bed;” in
cavities running up to 20 inches in length, thickly set
with rhombohedrons of this peculiar character.

Geologically, nickel ores are equally divided into three
main groups, which broadly correspond with the follow-
ing classification. Vogt has employed this subdivision as
a foundation for a genetic classification. His groups
are: (1.) Arsenides, which include sulpho-arsenides and
sulpho-antimonides, as well as combinations of the metal
with sulphur and bismuth. (2.) Sulphides, such as nickel-
iferous-pyrrhotite and pyrites, millerite, &c. (3.) Silicates,
garnierite, genthite, &c. ~A brief description of a few
typical examples of each group is interesting, as throwing
light on the general occurrence of the ores of this metal.

The first of these groups is found in veins in Hungary,
of the Dobchau type, and in the so-called Kobaltriicken,
typified by the Richelsdorf Bieber veins. They occur
also (as subordinate minerals) in the silver-bismuth-cobalt
veins of Schneeberg, in the ordinary silver-lead veins of
Freiberg, and in the Gem mine of Fremont, Colorado.
In addition to nickel cobalt ores of various kinds, Von
Groddeck shows that the typical Dobschau veins carry
copper, and all these three metals are found in the
serpentines and older eruptive lime-olivine rocks, which
form the country of the veins, and appear to have been
produced from the decomposition of the adjacent rock
masses, composed of olivine and gabbro. A vein of this
class is found at Dillenberg in Nassau, in pickrite, altered
to serpentine, and contains millerite, bismuth-glance,
pyrite, and other sulphide minerals. This vein was only
productive in the serpentine, becoming barren when it
passed into the adjoining schaalstein country. The
gabbro in the neighbourhood of Dobschau, which has
been partly altered, as before mentioned, to serpentine, is
fringed by a peculiar green silicious schist, resting on
gneiss and granite.  The veins occur between the gabbro
and the schist, do not possess well-defined walls, and
often reach a width of 25 feet. The Schneeberg deposits,
which likewise belong to this group, have a special
interest for me, as I visited the district in 1880, and had
an opportunity of examining its geological features, al-
though my attention was more particularly directed to a
study of the methods of dressing these ores, which pre-
sent particular features of interest in their details. The
veins chiefly occur in mica-schist, which passes into clay-
slate, more rarely entering the deep-seated underlying
granite, which, along with basalt, is fourd in intrusive
masses, penetrating the overlying formation in the neigl.-
bourhood of Schneeberg.

The chief group of nickel cobalt veins lies around
Neustadtel, and, in general, strikes from N.W. to S.E.,
the dip being in some cases N.E., in others S.W., but in
all cases highly inclined. The gangue is called by Von
Cotta hornstone, and they carry, in addition to nickel
and cobalt, bismuth, copper pyrites and silver. He con-
siders them to be veins of infiltration, formed by per-
colating mineral waters. Closely connected with this
system of veins is an independent group of copper lodes,
which strike N.E. and S.W., with an almost vertical dip
to the N.W. These show a great variety of copper and
other mincrals, amongst which may be named copper
pyrites, bornite copper-glance, tetrahedrite, cuprite, ten-
orite, chrysocolla, malachite, azurite, galena, cupreous
sulphur of lead, cerusite, pyromorphite, iron and arsen-
ical pyrites, blende, native silver, jasper alophane,
diaptase, Larytes and brown-spar, a veritable mineral-
ogical museum. The nickel-cobalt ores as they are
delivered to the dressing works average, I am told, 4 to 6
per cent. of cobalt, 3 per cent. of nickel, and 8 to 10 per
cent. of bismuth.

The second or sulphide group of nickel deposits em-
Lraces those of Sudbury, Ertali, Piedmont, Varallo, and
other places, and possesses very wide distribution, and
marked geological characteristics. Vogt assumes this
class of deposits is usually formed by a process of difteren-
tiation, or segregation from a basic eruptive rockmagma,
and they are distinguished by the peculiarity that the ore
chiefly consists of pyrrhotite, which carries, disseminated
through its substance, various nickeliferous sulphide
minerals, such as millerite, polydymite and pentlandite,
while chalcopyrite and titaniterous iron usually accom-
pany the iron pyrites as accessory minerals. The largest
and best known deposits of this class are at Sudbury, in
Canada, where the ore is found in irregular, lenticular
masses in the Huronian rocks, apparently conformable to
the planes of bedding, and invariably in proximity to
dykes or uptilted sheets of greestones (diorite) and dia-
base. From the fact that the greenstones themselves are
found at times with ore disseminated through them,
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Mergitt thinks the nickel has been brought to the surface
Ly the agency of these dykes.  The gegion has been much

perience has shown that the coarser grained ll.w ore, and
the dcc!:cr it lies below the sutface, the more it occurs as

faulted, and jn places the pyrrhotite and chalcopyrite
form a breccia, in a dark, dioriic wmatra.  The man
range 1s about 50 miles tong, and one o five miles wide,
monng N.E,oand 5.W, from Lake Wahnapitae to the
Spamsh niver.  The mekel deposit outcraps are descabed
as formng hills or nudpes.

According 10 Mr, D, W. Browne, the ore frequently
loses the character of a copper ore, which it possesses at
surlace, bece wirg more and more mickehferous, and less
cupnferous an depth,  To dlustrate thss, he entes the
Copper Clff Mine, stating that on the funrth and hilth
levels the ore catnes 4 per cent. of copper, amd §4°§ per
cent. of nichel, while on the seventh lesel many *stopes”
show an average of 05 pee cent. Cu, and 8 to 10 per
cents Na; the evudence, howerver, so fag, wonld handiy
appear to be suthciently eatended to warraat any general
conchntons of stumlar” enrschment, i other cases, tahing
place, tounded cpon what way wurn ou te be an excepe
tonal occutrence.

A far as the Sudbury deposits have been exploited,
down 10 a depth of 600 feet, there 1s no sign of falling
off 1 the grade o quality ol the ore. 1t contams in
bulk 1 per cent. to about 5 per cente Ny, and 1 per cent
10 4 per cont. Lu, and cobalt, traces of gold and sihver,
and platunum m the rare form of sperrylite (aesende of
platnunn s found moa. Mro Asgall, of Demer gues
she following analywes of an aserage months out of
the Copixer ¢ty Laaas, and Stobae mnes, to dlusieue
the rauos veivean the nickel and copper contents of the
ore -~

Copper LU,
R
. 3°57

Laang  Stobie
133 a2
374 36

A divewn of aalue s cflected i the ot simply by

PPN

screens Thus ai the Evans mune st s found . —
0 Per Cent.  Per, Cent.
u.
The coarse ore carries ...... ..., 1°62
‘The raggings . L. 299
The tmes PN . 378

The are ts sonted by hand 1mto four grades—st, the
Merage mned ore tmchel copperr; 204, copper pynite:
Sudy pyathotie or michel ore: and gth, gangue.  The
cliseness with which this separation can be made 1s shown
by the followang results s —

Mnal Ore,
Cu pree cent. Ni per cent,

Copper Clist. 375
Swobie. . 228
Lians e .. 4°00
Licked Copper Ore.
Copper Ciitr, ... e 143 273
Stobic..oiione. 571 128
Evans .. .. .. 356 134
Evans .. . $12
Copper Chff . « 039 536
Average diorite rock . .. 0% 70

This 1able shows that the pysthoute carries the principal
qickel salue, in companison with which the chalcopyrite
is quie fean, and that these ores are not intumately
admixed.

The seport of the Ontario Rureau of Mines shows that
cight munes operated by four companes produced 83,790
tons of ore, which prolably cost about $3 a ton to pro
duce in 1891, The whale lot averaged 262 per cent.
nichel; thercfore the nickel in the state of ore cost about
10 cents per pound.  The eest of succeeding operations to
produce onc ton of nickel onide, containing 76 per cent.
of metallic nickel, may be cstimated 1o be $140.74.
dealing with these pyrrhatite ores.  Its mining and tran-
sport can be teckoned at 1o cents per I conversion into
aide, 9 ceats 3 reduction into metal, S cents 3 and allow-
ance for loss in warking, 4 cents; total, 31 cents per ib.
Voat end totracea ratio | nickel,
pyrehotite and chalcopyrite vecurring in arc deposits in
certain socks, stating that, while in each minc the ratio
may vary from day to day, the ore mtio over a long

riod will rive constant results. He gives a tallc show-
ing: the ratio for cight of the principal mines in Norway
and Sweden.  In them the copper contents comresponding
10 100 parts of nickel vary from 20 10 S0 and average 43 ;
while the nichel and colalt contents in 100 parts pute
Ryuhonu: vary from 2510 7°5, and average 38, Thue

e claims for ores praduced by a segregative process,
from onc and the samc cruplive, such as norite, there
is a ratio between the proportion of nickel to copper on
onc sidg, and the absolute nickel contents of the pure
pyschotite on the other.  The higher the nickel ¢ -ntents
of the pyrrhotite, just 5o much lower is the ratio of cap.
rcr to nickel, This phenomcnon cannot have occarred
l‘y

chance, but sesults prabiably from the relation existing
ktween the small conten Cu and Fe held in the
silicates of the original cruptive magma.

Mr. Brown has detennined that the nickel exists, in
the pyrihotite of the Copper CHIT and Evans vze, chiclly
as, landite (NiFc)S, hirds of it being in this
mineral form, and he accribes the enrichment of the ore
in depth ta the d amount of penilandite found in
the pyrehotite of the deeper levels.  He claims that the
finer grained the ore is the more the mckel cxists as an

ehe >,

with the py

Mr. S, 11, Emuions recently described three new nickel
minerals, which he discavered in the Sudbury ore, viz.,
folgarite, found at the Worthington Mine, having a com-
posiuon represented by the formula NibFeS ; blucite,
discovered in the workings of the Emmons Company's
mmes, cumposition NS, 12E¢8, ; and whartonite, found
at a mine seven mnles south-west of Sudbury, supposed
to have the composinon Nib,7FeS,.  In the Gap Mine
of Lancaster, Pennsyhania, we hase another example of
a mchelsulphide ore, comstng of millerite associated
with pyrrhotite, & gnating a lenti mass of horn-
tlende roch, embedded in mica schist at or near their
planes of contact. [ has been supggested that this horn-
tlende mass may prove to be an altered eruptise, while
it s oot unlikely that an adjvining trap dyhe had some
willuence m the formation of e orc body, “Accondiog o
Blahe, the ore tuns 15 1o 2 per cent. Ny, whilst Wharien
averages it from a series of his analyses at 3:6 per cent.
Niand Co., and 0°73 per ceat. Cu,

For a third example, we may turn to the Nurwegian
prarhotae deposits, i which the ore uccurs chitly avile
contact ot the Quptng nuttes (uassive by persthane gale-
bros), with the archean countsy schists, It has Leen
pointed out by Stephen Emmens and others that the
plane of contact between cruptive and sedimentary ot
me.amorphic recks offers a favourable pasage for the air-
cutazzon of mmezal sofutons.  Fhe Mmkjar Mine repre-
sents a famihiar ore deposit of this type, such as is asually
assed to have been so deposited.  The norite body is
233 feet long by 135 feet wide, and is almust entizely sur

ded by an drregular depost of pyrrhotite, from 3 to 6
feet thick,

The third or silicate group of nickel depanits ase best
represented by those of New Caledonia, which have been
descrabed 1ecently 1n a paper read by Mr, [ Garland
before the Institate of Mining and Metallurgy, and by
other writers. M. Heurtean, [ believe, made a detailed
geological survey of the
minng operations being commenced.  “The base of New

the total of the two metals remadns constant, hut when
his paper was written he had ndt had the benefit of
i pical ination to « ine this. 1le lays
great stress on the fact that the nickel ores, though found
exclusively within the serpentine area, are not distributed
there in an arbitrary manner, but always occur at or in
the ncighbiourhood of certain beds of red clay (vasques),
which Mr. Garland describes as Jooking in the distance
Tike huge scars on the face of the hills.  Levat says they
appear black in the ceatre and red at the edge, when
seen in the distance from the sea, and they are often
ranged one above anvther Jike stairs on the Danks of the
hills, giving a most characteristic profile.  The former
observer, however, denies their argillaccous character,
stating that they contain practically no alumina, but con-
sist almost entirely of iron and silica, with 1 10 3 per cent.
of nichel, and he gives two analyses in_proof of this con
tention.  The existence of these basins of red clay, or
carth, as they might perhaps (from what has been said) be
more properly called, is certainly a most curious feature
in the geology if New Caledonia, semcely less e i
ary than that of the red pigs for which the island is said
we famed, and possibly the colour of the latter may
have some connection with the presence of these red
deposits un the island,  Su minch of the island appears to
be coluured red by nature that it seems quite a pity in
fact itis not red on the map.
The clays or canths are believed by Levat to be the
products of the  hydrothermal  decomposition of the
serpentines, as they contain all the elements of these
tuchs, in addition 1. irun, , ct i and
cobalt.  He s that iron and
ilerous springs found vent through fissures in the serpen-
tine and have caten it away, leaving haif-dissolved ma:
of so-called sugar-rock in tho clay that fills the basins,
which in many places are capped by a deposit of oolitic
wron wre, the product of the overflow of the fermginous
watess.  Mr, Garland’s obsesvations that the ose is found
in massive pieces in botryoidal, mammilated, and ac-
casionally in stalactitic forms, and in breeciated masses,

Caledonia_seems 1o consist ofa light
ferous schistose rock, an which sccondary and tertiary
rocks rest, and about onc-third af its area appears to e
coveredd by massive seepentines, which are must pronnnent
m the east and south-east parts of the island,  According
to M. David Levat, the nichel occurs solely in the furmi
of magnesian hydrated stheates of a beautiful apple-green
colour when pure, as coatings or concections, in the
fisures of the serpentine, amd he concludes, from the
absence of arsenides or sulphides of nickel, that their
mode of occutrence points 1o the deposition of the ore
from solution in the state 1 which it is now found.  The
pure muneral, he reckons, often averages 26 per cent. Ni,
It the average ore, after sortmg, does not carry over 10
per cent. mised with some serpentine gangue.  Garland
puts the average quality of the ore shipped to Europe at
only 7 to 8 pur cent. of metallic nickel, stating that ore
of less than 6 per cent is considered unmarketable, and
cannot be sold. The darker green the colour of the
silicates, the richer the ore seems 1o be, s0.a¢ specimens
appearing to shade off into almost pure silicate of mag.
nesia, which s almost white, comtatning only traces of
nickel M. Peletan has found cleopters enclosed in
crystals of the green silicate.

This green siicate 1s not, however, the only form 1n
wlich nickel ore occurs sn the district, as most valualile
deposits are found of a brown mineral, of acarly the same
composition, which Mr. Garland states is generally the
ncher of the twa, [t seems to consist of green silicate, 1in
which pait of the magncsiais seplaced by hydiated oude
of aron {limonite), which gines it this brown colour.
Treated with dilute hydrochlone acid, the iron 18 hs-
solved out, leaving the grecu mineral garnente, which
shows that the iron nue chemically combined, but
merely mechamcally associaied with . The deeper
brown it 15, the richer the vre is reported to be This is
remarkable, and points again to the fact before remarked,
that association with iren appears to atfect the nichel
contents of the ore in a favourable way,  This brown ore
has a very light specific gravity, only 300, and Claudet
gives an analysis of it as follows:—

Per Cent.
Oxide of nickel (nickel=9°03 percent.)..... 12723
Qnaide of iron. teee.. 3202

Magacsia . . cees 307
Alumi ceiesens avees 362
Siliea . Ceesrseae 348
Watce at 212° Fahr. weer 033
Water above 212° Fahr. ... . . 707
99.34

The percentage compasition of both the green and
brown minceals varies greatly, and the above analysis
may be presumad to be below the average, as Garland
states that, omitting minor constituents, the average of
twelve analyees of the green gaenerite made by Professor
Liversidge show §i0.44°73,Ni0.1973,Mg015 25, and
the Government year book for 1891 “states that the richer
mineral has imes the following compasition :—Silica
45, nickel 26, magnesium 13, iron 3, water 13. I am
also informed by Mr. Gregory that he found milletite in
a sample of the ore from New Caledonia.

According to Levat the massive serpentine itsclf con.
tains, nickel in propontions varying from 1 to 3 per cent.,
and in some cascs even 3 per cent.  He further inclined

and in 1873, which led 10 | supports this view. It has been pointed out also as a
remarkable fact that these deposits are mostly found at
3! 1 non: ili- | high aliitudes (the ins of the interior tising toa

height of 5,376 fect, and averaging 1,640 feet), and in the
lower lying serpeatine arcas they are non-eaisteat ; hut 1
think itis capable of explanation, il we suppose that the
serpendnes are the altered products of voleanic action
which overtlowed in the intenior of the island, as it is just
there that the conditions would be found most favourable
for the deposition of the minerals we have under review,
under such circumstances.  Vitins of chrome iron ore also
occurin the hard unaltered sev | zntines of New Caledonia,®
whilst cobalt ore is likewise found in the red carths, the
origin of which latter deposits is considered by Levat to
e ially hydroth l.  The chromium, on the con-
trary, he thinks pre-existed in the serpentine, and was
derived from it, whilst the nickel solutions only appeared
after the deposition of the clay.

These solutivns, circulating not only on the contact,
but in the cracks and joints of the adjacent serpentine,
wauld explain the deposition of tae bydrated silicon of
wagnesivm and aickel, in ¢ Stockwerk form,” which iz
the most usual made of occurrence.  The nickel ore e,
ho - also largely found, according to Levat, in a
brecciatxl form on the roof or walls of the basins of red
carth, being i y ically deposited, when
the axis of the Iasin is verucal (in which case the oreis
of cqual thickness on the walls); at other times the axis
of the basin is inclined, and the scrpentine which forms
the roof is fissured, the cracks so found being often several
metres wide, filled wath sich ore, the nickeliferous solu-
tions bemg unable to penctrate the clay and finding a
natural passage along the walls of the cavities, Where
the circulating waters moved for a long time between the
wails and the clay, fine strix are found upon the Jatter.
Levat further states that the nickel deposits lic in a series
of zones, running narth-cast and svuth-west, starting from
the east coast, pencirating into the interior, and continu-
ing, as Mr. Garland points out, o the west €ost ; outside
of them there are only lucal encraachments, which lack
uniformity,

Though in 1887, at the lime Levat examined them,
the deepest workings were only down 2735 feet Ielow the
outerop, he concluded hat in depth they would lose
their thickaess, basing his opinion on the probability that
the red canhs with which they appear connected would
not held down to any great depth.  Levat summariscs
the general characteristics as follows: =1st, the ore is

ially dependent on the scrnentine of the cast and
southweast parts of the island.  20d, ores of colal,
associated with mangancse, arc found in beds on the rim
of the basins of the carth found 1raversing the serpentine
in a number of places. These cobalt ores do not contain
over 2 or 3 per eent. of Co, bit they are very elensive,
being mined simply by scraping up the matesial.  3rd,
the depasits of chronmutn are of two hands, cither in veins
in the serpentine or in stratfied beds n the basine of
anh. 4th, the nickel depouts ate of later formation
than cither of the two preceding snes, and are sutuated
caclusively at or an the naghbouthond of the contact of
these clays or carths with the surpentine, and never in the
body of the former.  They arc umited in a certain number
ot north-cast and south-west lincs, the widithof which docs
not exceed, as before saul, 600 metres.  The arystalline
diallage, Leing less attacked than the other constituents
of the scrpentine by the mineral soluwtions which have
waten it away, forms a skeleton, which is sought for by
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the miners as an indication of ore. True lodes appear to
be absent, but some of the fissures filled with ore can be
traced for considerable distances along their strike, possess
regular walls and dip, have a width of 18 inches to 5 feet,
and have been followed down in one instance to a depth
of 360 feet below the surface outcrop.

As the formation of the deposits in the basins of red
earth is due, Levat thinks, to the shrinkage of those clays,
their continuity in depth may probably depend, as he
supposes, on the depth of the clays in the basins. It
must not be supposed, however, that the deposits are
likely to be speedily exhausted, as they have a very wide
distribution indeed. They are mined in open quarries, in
benches, when found as stock works ; at other times, by
tunnels and winzes. The work is commenced by re-
moving the red clay, which, if mixed with the ore, entails
-difficulties, as the grains of iron are with great difficulty
separated by washing, and consequently appear in the
matte produced. Moreover, the clay, being very alu-
minous (according to Levat), renders the silicious ore still
more refractory. The gravity system of transport on a
single rope at these mines is certainly extremely primitive,
but is no doubt due to the necessity of frequently shifting
the position of the terminals. It might, however, be im-
proved upon by hauling up the empty bags and carriers
on a carriage attached to the main cable by means of a
small hoisting rope, operated by a windlass, instead of
carrying them up, as is now done, on men’s shoulders.
The principle of using gravity-inclines with double ropes
has been satisfactorily employed underground at the
Pierrefitte mines in the Pyreneés, in large open gunnices-—
the only instance I know of where such a system has
operated underground. It was introduced because the
flatness of the lode would have involved shovelling, and
it possesses nbvious advantages over an inclined plane for
a short temporary roadway in lofty workings.

According to Mr. P. Argall (quoting, I bLelieve, from’
official sources), the output of nickel and cobalt ore from
New Caledonia in 1890 was 22,690 tons of (say) 10 per
cent. nickel ore, and 2,200 tons of 3 to § per cent. cobalt
ore, whilst in 1891 the output of nickel ore had only reached
35,000 tons. Mr. Garland states, on the other hand,
that these mines are now producing over 60,000 tons of
nickel ore per annum ; and, to reconcile the two state-
ments, I take it that he alludes to the crude ore. He
puts the cost of mining at 6s. to 40s. per ton. The first
mechanical treatment of the ore consists of sorting and
washing at the quarries, where a division is made into
rich ore, carrying 8 per cent. and over of nickel, and poor
ore under that amount. The ore is then carried to the
plain below to be washed, so as to remove the red clay.
The nickel has the same specific gravity as the serpentine,
but less than the iron. The ore rejected at the quarry,
although it contains 3 or 4 per cent. of nickel, is of no
value. Garnier’s first idea was to treat the ore in a blast-
furnace, to obtain crude nickel and refine it; but this
latter process presented such difficulties that it was aban-
doned. Fusion for matte was then tried, hut was also
given up, owing to the high price of fuel and the ineffi-
ciency of the convict labour. The cost of producing
metallic nickel, dealing with such ores, appears to be—
mining and transport, 10 cents ; conversion into oxide, 3
cents ; reduction into metal, 8 cents ; allowance for loss
of working, 1 cent ; total, 22 cents.

Deposits closely approaching in type those just de-
scribed were discovered in 1881, at Riddles, Douglas,
Oregon, and others of a similar kind have been found at
Webster, North Carolina.  The Riddles deposits all lie at
or near the surface; in beds 4 to 30 feet thick, occurring
as a boulder formation, scattered through a ferruginous
earth or in beds underlaid by serpentine, and associated
with chrome lime. Mr. F. W, Clarke has made a series
of analyses, which shows that the relative composition of
silicate minerals obtained from New Caledonia, Oregon,
and North Carolina agree very closely in composition and
appearance. A fresh specimen of *‘country” was an-
alysed from Oregon, and some olivine was found in it.
The rock contained o°10 per cent. NiO, the olivine 026
per cent. NiO. This suggested to Clarke a profitable
source of derivation of the nickel in the altered beds of
ore, and the microscopical investigations of Diller confirm
his view. He considers the Riddles rock as belonging to
the peridotes. It is a holocrystalline, granular rock,
composed essentially of olivine, whilst one-third of the
rock mass consists of enstatite, with a small percentage of
chromium and magnetite.  Quartz is present from
metasomatic change, and whenever genthite appears it is
always associated with quartz or serpentine. The genthite
occurs in the serpentine, directly connected with the
grains of olivine, from which the serpentine has been
derived, and Diller states there js every reason to think
- the genthite is primarily derived from the same source.
Though the Webster rock (which is also a peridote, of the
variety known as dunite) contains less enstatite, and the
nickel silicates are not so closely intermixed with quartz,
the relation of the genthide to the serpentine and olivine
is the same as at Riddles. Of the New Caledonia genth-
ite Diller says, like that of Oregon, it is disposed in layers
and cavities thoroughly intermingled with quartz, and
sections show the serpentine with traces of olivine and
enstatite so disposed as clearly to indicate that the serpen-
tine naumeite, and other secondary products, have resulted
from the alteration of the peridote rock.

According to Mr. S. H. Emmens, the nickel deposits
of North Carolina are found in veins of three classes—Ist,
those occupying fissures the strike of which is more or less
normal to the planes of division, that give a bedded aspect
to the chrysolite rock mass; 2nd, there are numerous
caunter veins, with a strike oblique to the first series ;
3rd, there are bedded veins, located in planes of division.

He is of the opinion that the caunter and bedded veins
will not be found very productive, and the first series will
alone yield any considerable supply of ore. A nickel-iron
josephinite has been lately discovered, in the form of
pebbles and smooth boulders, in considerable abundance
in the placer gravels of a stream in Josephine County,
Oregon. They are supposed to have been driven from
some dyke of ultra-basic rock.

Melville has described this alloy,* which is highly
magnetic. The pebbles are a greenish black, with bright
areas of a greyish metal. The greenish-black portion
consist of silicates, some of which are indissoluble in HCI.
Nickel is found in the Urals at Rewdinsk, in veins six feet
wide, between chloritic schist and serpentine, as well as
in a great many places in other parts of the world. At
the Kelsey Mine, Los Angeles, Co. California, Ni and
Co ores are found in the comparatively rare form of
arsenates, together with silver-glance and native silver, in
a fissure vein in close relation with a diorite dyke. The
assorted ore contains 7 per cent. to 15 per cent cobalt, 2
to 3 per cent. nickel, and 1,000 to 1,400 ozs. of silver per
ton. Rich nickel ore has been found in the Gem Mine,
Fremont, Colorado, in a hornblende schist, occurring as
an arsenide and sulpho-arsenide, some of the specimens
being so permeated with fine wire silver as to be difficult
to break. At surface the ores were mostly copper, but at
a depth of 15 to 20 feet nickel was struck, and continued
down to 75 feet, when the vein, which had averaged 3%
to 4 feet, cut out and appeared to be lost, but, on
resuming sinking, a streak of ore about 18 inches wide
was struck, containing the same minerals and supposed to
be a continuation of it, though this has not been definitely
proved. Small shipments of this ore ran from 12 to 24
per cent. nickel, and 2 to 4 per cent. cobalt; the last lot
shipped to England contained most of the nickel as
niccolite. The ore streak is unfortunately narrow, the
walls hard, and the ore difficult and expensive to mine.
Nickel is known to exist in the hornblendic rock near
Salida, Colorado. The serpentines of the west of Ireland
and Cornwall, and indeed almost all serpentines, contain
a little nickel, and it is met with in Australia, New
Zealand, and South Africa. Sufficient has therefore been
said to show that nickel ores are widely distributed over
the world, though in the present condition of our metal-
lurgical knowledge of the subject, payable deposits are
less numerous than those of most of the common metals.

( 70 be continued. )

—_———————

The Limitations of the Gold Stamp-Mill. +

Mr. Rickard (communication to the Secretary): I
wish to supplement the interesting remarks of Mr. Olcott
by adding a few figures illustrative of some of those
features of the stamp-mill to which he has made particular
reference.

The consumption of iron by the wear of shoes and dies
is dependent mainly upon the hardness of the ore crushed
and upon the brittleness of the metal used. Table I. %
gives the results obtained at eight localities working under
very dissimilar conditions :

The minimum wear of shoes and dies amounts to 7.1
oz. of iron per ton of ore crushed, while the maximum is
25.4 oz., the average of the eight districts being about
1% Ib. Two facts are apparent from the examination of
the tabulated figures. As would be expected, the life of
the dies does not vary in an equal degree with that of the
shoes for the obvious reason that the ore upon the die
serves as a cushion, protecting it from excessive wear.
When that cushion of ore is not properly maintained, we
get ““low feeding ” and an excessive abrasion, due to the
working of iron upon iron. The importance of a regular
feeding of the ore into the battery becomes very apparent
when we look at the figures of those mills which do not
employ rock breakers, grizzlies and automatic feeding
machines.  With the absence of these appliances,
designed to produce a regular supply of pieces of ore of
uniform size we find an excessive wear of shoes and dies,
and more particularly of the former, for the reason already
mentioned. In five districts scattered over different
countries and in which the rock breaker and feeder are
not employed the wear of the shoe is never less than 10
oz. of iron per ton of ore crushed, while in the other three
localities, where the mills are properly equipped, the wear
never exceeds 74 oz.

The successful use of wrought iron dies at some of the
Australian mills is worthy of note. Experience indicates
that the minimum of wear and tear is to be obtained not
so much by the use of a metal of excessive hardness as by
making the die of a material more tough and less brittle
than that of the shoe. Thus, steel working on iron,
chilled upon unchilled, cast upon wrought iron, etc., all
give better results than when the metal of the shoe is the
same as that of the die.

In the matter of screens there is oiten a practice of false
economy. The relative cost of one kind of screen as
compared with another can usually be disregarded by the
mill man. In California the cost of the screens amounts
to one cent per ton of ore crushed, and the mill man will
do well to leave the expense out of the question and pro-

* American Journal of Science, vol. xliii., p. 509,

t Continued discussion of the paper of Mr. T. A. Rickard, read
at the Chicago meeting of the American Institute of Mining Engin-
eers, August, 1893.

1 This Table accompanied an article on this subject by the writer
in the Engineering and Mining Journal of Sept. 23rd, 1893,

cure that variety of screen which best favors the particular
conditions of discharge which he requires.

Table I1. gives the wear of screens at different localities.

In Australia the old-fashioned round-punched Russia
iron still holds its own, though it must manifestly do very
imperfect sizing as compared to wire cloth. Thus, for
example, the ‘‘ grating ”” most commonly used at Bendigo-
has 143 round holes per square inch; these holes are
0.024 inch in diameter, so that the discharge area per
square inch is only 0.064 square inch. A typical 30-mesh
wire cloth screen, made in San Francisco, has openings
of 0.025 inch square. Assuming for the purpose of com-
parison that the openings in the latter instance are the
same as in the former, as is very nearly the case, we find
that the discharge area of the wire cloth per square inch
is 0.51, or eight times that of the punched iron sheet.

The screen, as used in many mills, can hardly be look-
ed upon as a device for sizing the ore. The peculiar kind
employed in Gilpin county has straight alternate burr
slots which are 0.015 inch wide and 34 inch long. There
are five slots in a length of two inches, so that there is
afforded a discharge area equal to only 0.028 of each
square inch. The chance of the exit of a particle of pulp
isas 1in 34. Some appreciation of this fact is shown by
the local mill men, since it is their intention to use a
screen which will retain the ore inside the mortar long
after it has been crushed to a fineness permitting its pass-
age through the openings.

In looking over the figures given in table it will have
been noted that the life of the screens is subject to wide
differences. This is due toa variety of causes. In Gil-
pin county, Colorado, for instance, the minimum is 16 and
the maximum 80 days of service. \When examining the
mills of this locality I obtained the figures of five mills,
and was much puzzled over the seemingly contradictory
results exhibited. The explanation was found in the
relative locations of the mills. They are all situated by
the side of the creek which flows through Black Hawk,
and beginning with the mill farthest up the creek, there
is a steady diminution in the service of the screens, com-
mencing with 8o days and decreasing to 16. The upper-
most mill receives comparatively clean water, and after
having used it returns it to the creek, together with the
addition of a certain percentage of sulphuric acid, as sul-
phate of iron, derived from the contact of the water with
the partially oxidized pyrites in the ore, under conditions
favorable to a certain amount of solution. The water
then passes on to the next mill, where its slightly in-
creased acidity reduces the life of the screens from 8o to
73 days. This second mill in turn contributes its share
of sulphates, which help to injure the screens of the third
mill. At this point the very acid waters of one of the
mines flow into the stream, and, moreover, before it
reaches the fourth mill, the creek has washed the sides of
banks of sand more or less charged with partially oxidized
pyrites, so that when it at length reaches the two lower
mills, the wear of the screens is measured by days instead
of weeks, *

In a case of this kind the addition of quicklime is to be
recommended. At Ballarat (Victoria) five pounds are
added every twenty-four hours to each battery of five
heads.

The effort to maintain a uniform depth of discharge is
much to be commended, and the importance of such a
uniformity is very generally overlooked. In addition to
the devices mentioned by Mr. Olcott, I may instance the
eniployment of blank strips of iron placed outside, and
against the lower edge of the screen. These strips can
be of various widths. When the discharge is thus height-
ened there will be a tendency to accumulate sand inside
against the screen, and this will protect the screen from
abrasion along its lower edge, where it is covered by the
iron strips. I have seen this method used in New Zeal-
and. Again, in Amador county, California, where the
*“chuck-block ” is used, the uniformity of the depth of dis-
charge is aimed at by the employment of chuck-blocks of
various thickness. +

On the use of double discharge mortars, much has been
said, but, in spite of frequent recommendation, they have
gone out of favor. The main point to i e considered in
this connection is, that the use of a back discharge weakens
tl}e force of the issue through the front screen, and so
gives results less than would be, at a first glance, expected.
There is z\nf)lher objection, especially in dry regions, to
the double discharge, namely, the consumption of water
Is considerably greater. This in itself proves the smaller
force of the splash, At Clunes (Victoria), in the use of
double discharge mortars,  the consumption of water js
from 8 to 10 gallons per stamp per minute, while at
Ballarat, an adjoining mining district, with ordinary single
discharge mortars, it is usually at the rate of 5 gallons.
The crushing capacity is 23 tons per stamp in the former
and 2 tons in the latter case. ’

The minimum loss of quicksilver, which has come under
my notice, was at the South Clunes United Mill at Clunes
where it was 54 grains per ton of ore. The maximum
was that of the Caledonia Mill at the Thames, New
Zealand, where 1 ton of quicksilver was consuméd in 2
weeks by 20 stamps.

Table IIL indicates the loss at a number of localities,

In addition to the figures of cost of milling given by;

gfh Olcott, 1 may contiibute the data contained in Table

3

. * See also “ Variations in the Milling of Gold Ores.” by i
in Eng. and Min. Jour., N.Y., Sept. §r3, l§)92. res,” by the writer,

§ See a more lengthy desctiption in the £ 7
N.Y., Dec. 23rd and 30th, 1893? ¢ Eng. and Min.

|| See Eng. and Min. Jour., N.Y., Jan. 28th and Feb. 4th, 18g3.

Jour.,
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Table I-WEAR OF SHOES AND DIES IN STAMP MILLS. i
\Vciglnl.. E;é: ;& ;': ] 2 E:?' ) %
Name of District. Metal, g ?'iﬁ Eé?. %E 3 . :&‘5 gég Remacks.
N g CE2 | 5.2 Sz :_:'; 26 | E0E
UNITED STATES: Lbs. | Lbs. | Tons. Oz, Cents. | Cents. | Cents. | Cents.
Gilpin County, Colo..|Shoes| Cast iron 83 27 8o 1.2 4 1 3.82 No rock breaker 3 no automatic feeders; ore moder~
Dies Same 48 26 78 4.5 4 % :.13} 595 ately soft ; long drop ; wear of dies is very variable.
Shoes [Chrome Steelf 111 3t 202 6.3 8 . 439 Rock breakers and feeders ; ore very hard ; dies cone
Dies Same 55 25 159 3.0 s . 2.76} 715 tain ¥ steel scrap,
Grass Valley, Cal...,.| Shoes {Chrome Steel| 152 48 251 6.6 9 14 517
Dies | Cast iron 93 45 9614 7.9 41 1% 4‘:6} 943 ‘Rock breakers and feeders; ore soft 3 short drop.
Angels’ Camp, Cal., .| Shoes {Chrome Steel] 175 40 5835 3.6 9 . 2.70
Dies | Cast iron 95 35 275 3.5 43 1% 1. 36} 406 Ote medium; rock breakers and fewdiers; no
Mammoth, Ariz......|Shocs [Chrome Steelf 132 40 190 7.7 n .. 7.64] 314 grizzlies.
AUSTRALASIA Dies Same 120 37 240 5.6 1 . 5. sof No rock breakers and no feeders ; ore variable but
Bendigo, Victoria.....|Shoes| Cast iron | 180 38 113 19.7 24 M| 3.66 medium hardness.
Dies {Wrought iron| ¢S 26 335 3.4 2% % .71} 37 No rock breakers ; feeders used ; ore almost entirely
Cluncs, Victoria......fShoes| Cast iron | 196 56 103 2.3 a3 M| a.67 quartzose,
Dies |Wrought iron| 138 30 420 4.1 2y 1 ~SS} 535 No rock breakers; feeders used; dies wear very
Harietville, Victoria. .| Shoes [ Fagotiron { 172 38 185 1.5 3% . 3.25} . irregularly.
Dies Same 84 37 200 3.7 3% . .47 v No rock breakers or feeders ; ochof very variable
TheThames, N Zealand| Shoes| Cast iron | 170 51 135% | 4.1 3 1 3.40} 5.65 hardness.
Dics Same 108 42 141 7.5 3 1 2.25
Table II—WEAR OF SCREENS. Table IV—-CO3T OF MILLING.
LocautTy. DESCRIFTION. FIngsess “l’,‘:)';" Tonscrush'd] il Power. |Stamps| Cost. | Year.

Gilpin County, Colorado ..., {Burr-slot Iron, veees|50t0 60 mesheeenerat..]16 10 8o $0 10 45008 Hidden Treasure, Gilpin, Col~ado. . [S. & Wil 75 [S0.78 | 1891

The Thames, New Zeatand. .[R'd-punched Russia Iron 145 to 180 holes per sq. in.| 510 6f 45t0 54l Gover, Amador, California ...... W 20 | 0.53 | 1893
<Clunes, Victoria. .. Pesforated Copper Plate...} Soto 100 ¢ |25 t0 301312 to 375/l North Star, Grass Valley, California.f W, 40 | 0.81 |'88.90
Otago, New Zealand........[R'd-punched Russia Iron..J140t0 180 ¢ “ 1610 8§ 3910 321 Wildman, Amador, California... . w. 30 |0.47 | 1801
Ballarat, Victoria. ...vuuens Same 120 to 200 “ “ [10 10 14[100 t0 149 Britannia, Ballarat, Victoria.. ..... S. 40 |0.56 | 1891
The Ovens, Victotia....... Same 20010290 ¢ 17 10 201835 10 175} S, Cluncs United, Clunes, Victoria..| . 60 |o0.54 | 1890

P { Angle-slot iron......... |No.7 & S or 35 & J0mesh
Amador, California. ... \ Steel and Brass Wire. ... |20 to 30 mesh 5 PSRRI

Grass Valley, California. ....[Tin Plate Round-punched..f3o mesh.evoeeee vveee.. 16 10 24140 t0 220 Excelsior, Charters Towers, Queens-|
" 1

25 10 45127510 475! New Chum, Con., Bendigo, Victoria| S, 30 |0.58] 1801

Bendigo, Victoria...........JR’d-punched Russia Iron. .|115 10 170 holes per sq. in.| 9 10 17} 9510180 Saxo::lTr;:'\n;és, New Zealand. . R ;g :;gxs, :ggg
Charters Towers, Queensland]Burr  do  Charcoal Iron. . [200 to 225 . “ [ 310 4] 3510 60/l Mountain, Thames, New Zealand. w. 40 | 0.90 | 1892
Treadwell, Alaska. ..., ...l:\nglc-sl?x Tron..veceuen ..|No. 7 & Sor 35 & yomesh.[20 300 Thamix, Otago, New Zealand...... . AVF, 30 [o.70] 1S90
*Morgan, South Wales, Gt. Britain.] W 40 | 0.20| s8at
Table III-CONSUMPTION OF QUICKSILVER. Phenix, Wynaad, India... ......] W& | 20 |o0.65| 884
tMysote, Kolar, India ...ocouaend| S, go | 3.05| 1892
Laoss per ton of Ore. ) May, . i 20
Disteiet, - - Remarks. 1May, Con., Johannesburg, S. Africal  S. 20 }3.15| 1890
Minimum. | Maximum | Usual. tjumpers, Johannesburg, S. Africa..| &, 100 | 2.40] 1890 _

Gilpin County, Colorado ....| 3.7 dwts. | 9.8 dwts. | 5 dwis. Inside and outside plates. 3Bl Callao, Caratal, Venezucla.....| 8. 6o [1.08} 1501

§Treadwell, Douglass I., Alaska....} Wi |290 [o0.35| 1803

The Thames, New Zealand..| 12dwts. |25 dwis. {1434 dwts. | Outside plates.  Grinding in pans.

Clunes Victoria. ... .....] 5% grains] 53¢ grains} 53¢ grains] No plate amalgamation. Wells and

NoTE: S—Steam. W—Vater which is bought. Wf=Water

rred.
Otago, New Zealandeoeenuei] 5 dwts. | S dwts. | 7 dwis. | Outside plate amalgamation. which is free of cost

Ballarat, Victoria..oeneoeeas| 202 ¢ {53 £33 Qutside plates and wells. * With steam power it was 32 cents, according to Dr. C. Le
S Nev 3
The Ovens, Victoria ... 4 “ g« |9 ¢ |Outsideplates. Grinding in pans. ¢ c\iFos\cr . .
. . These figures, which I ovic to Mr. A. G. Charleton, are taken
Bendigo, Victorit..ouy oo l] 634 [ g3 v 7 ¢ | Outside plates and wells. from his ‘upcrg:x"l‘hc Choice of Coa:'sc and Fine Ctushin;:_ Machin.
cry, et 77 ions of Fed. Institute of Mining Enginccrs,

Charters Towers, Queenslandiéo ¢ lioo ¢ S0 ¢ | Outside plates. Grinding in scries of [| 1803,
Amador, Californiae.eewee ] 2% ¢ 1634 « 133 ¢ | Inside a0d outside plates. +Mr. Hamilton Smitk, Jr.
Grass Valley, California...... |1 “ his  « hz2 ¢ | Inside and outside plates. § Company’s teport for half year ending November 30, 1893.
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In each of the cases given in this table the cost of trans-
portation is omitted. The cost of water power in Cali-
fornia is usually about 20 cents per miner’s inch (or 1.57
cubic feet per minute). At the Gover Mill this expense
amounts to from I8 to 20 cents per ton of ore, while at
the North Star it is 31 cents, so that, including the cost
of power, the milling was done at these two thoroughly
representative plants, at the rate of 33 and 50 cents per
ton respectively. The ore crushed at the North Star is
particularly hard. The use of grinding and amalgamating
pans increases the cost at the mills of Charters Towers
(Queensland) and the Thames (New Zealand). At the
Pheenix (N.Z.) no plates, but blankets only, are employed.

The question of the turning of the stamp is referred to
by Mr. Argall and Mr. Olcott. The amount of the revo-
lution is dependent upon the height and speed of the drop,
and upon the amount of grease upon the cam. Occasion-
ally, when the cam surface has too much lubricant upon
it, the tappet slips past without causing any observable
turn. At four different wmills, working under dissimilar
conditions, I have noted the turn to be as follows:

Stamp Drop Speed

Ibs.  in. permin. Amount of Turn.
Hidden Treasure,
Gilpin Co., Col . .

1 to 1% revols. per drop.
Garden  Gully

550 17 3t

ted, Bendigo, Vict. 780 9 8o 1 revol. in 4 to g drops.
Harrietvilie, Ovens,

Victoria .. ........ 700 8 70 1 revol. in 4 to 7 drops.
North Star, Grass

Valley, Cal ....... 850 7 84 1 revol. in 5 to 6 drops.

As to the practical effect of the turn there is evidently
much question. If the stamp turns as it is being lifted,
it must continue to turn slightly after the cam has passed
from under it. That the result, as far as it affects the ore
upon the die, is insignificant in most cases, may be ad-

mitted ; but it is supplemented by another factor, namely:

the inequalities of the surface of the shoe. The effect of
the latter is various, sometinies causing the stamp to niove
bodily out of the vertical (a ntovement soon checked by
the guides), and at other times causing a'revolving mo-
tion. The die, of course, also wears unevenly, but as it
is covered with ore, this fact has not the importance in
this connection which must be allowed to that *‘ cupping ”
of the shoe which promotes an irregular grinding action
against the ore.

The use of a modern form of the arrastra at the Pest-
arena Mill, is quoted. The extraction, according to the
report of the company, was 81 per cent. in 1888-89, and
78 per cent. in 1889-g0. The loss of mercury in the
respective years was 230 and 234 grammes per metric ton,
equivalent to about 7)4 pounds per short ton. The
capacity of each mill was two-thirds of a ton per day.
No doubt machines of the arrastra type will, in many
cases, give the best conditions for promoting amalgama-
tion ; but, as compared with the stamp mill, most
machines of the grinding class have a very small crushing
capacity, and consume a great deal of mercury.

In comm:nting upon my description of the Gilpin
county milling practice, Mr. Argall has made a seri-s of
verbal criticisms which seem to me unnecessarily hyper-
critical and occasionally unfair. T reply to them only so
far as to make my meaning plain, using the numbers
employed by Mr. Argall.

(1) He points out *“ that if the pyrites remained longer
in the miortar than the other portions of the ore,” certain
results would follow. I ask him to refer to the paper
which he is criticising, when he will fird that he has no
warrant for saddling me with any supposition such as that
which he is needlessly controverting. I was empHasizing
the fact that the main idea of the Gilpin county method
is to retain the ore inside the battery longer than is neces-
sary for pulverization, in order to give more opportunity
for amalgamation. The ore is mainly pyritic, and it is the
pyrite that is immediately associated with the gold, there-
fore I spoke of the pyrites remaining in the mortar longer
than was necessary for crushing purposes, but not ¢ longer
than the other portians of the ore.” .

(2) My statement that ‘‘ the long drop gives the interval
of time required to allow the settling of the fine gald ” is
true. All the gold of the ordinary Gilpin county ore is
fine, and because it is fine, the present system of reduction
is employed. The character of the amalgam, and the low
retort yield, are indicative of the minute sub-division of
the gold particles. There was no comparison made or
intended by me between the *‘coarse” and the ¢“ fine”
gold in the ore, and Mr. Argall controverts his own
imagination.

{3) It is quite possible to comprehend my statement
without supposing the gold to be endowed with ¢ the
potentiality of locomotion.” The deep discharge and the

-roomy mortar, both ‘jointly” and *‘severally afford a

chance for the gold to get out of the way,” because the
depth of the one and the roominess of the other prevent
the making of a violent splash, such as is produced in a
narrow mortar with a shallow discharge ; and the smaller
force of the splash prevents a rapid exit of the pulp
through the screen, and enables it to remain inside, so
that the gold which it contains may be collected by the
mercury lying at the bottom of the mortar, and by the
amlgamated surface of the inside copper plates. If the
discharge were shallow, and the mortar narrow, the gold
could hardly get out of the way of the falling stamp with-
out making its exit through the screen, and therefore, in
the case of ore carrying gold in the finely divided condi-
tion which characterizes the Gilpin county mill stuff, it
would not be possible to save more than a very small per-
centage inside the battery. It is indeed true that in
California and Australia a good proportion of the gold is
often arrested inside the mortar, but such gold is con-
siderably coarser than that caught upon the amalgamated

tables outside ; and, moreover, the ore itself is of a differ-
ent nature, and the gold is essentially less fine than that
treated by the mills of Gilpin county.

Referring to the interval which occurs between the suc-
cessive drops of the stamp and the pause which is thus
occasioned, enabling the particles of gold to settle and
become amalgamated, I remarked that ‘‘in a Colorado
mill the interval is two seconds; in California it varies
from three-fifths to two-thirds of a second.” This was
said in comparing the relative frequency of the agitation
to which the water in the mortar is subjected by the action
of the falling stamp. It is quite unnecessary to point out
that there are five stamps in each battery, and that there-
fore the duration of the interval should be divided by five.
If we carry out this line of reasoning we shall conclude
that there is no time of absolute quiet, for when none of
the five stamps of any particular battery are falling, the
water is still being agitated by the concussion produced
by the stamps falling in the mortar boxes on either side.

As regards the warming of the water in the mortar by
the conversion of wasted energy into heat, I did not con-
sider it very considerable ; but, it may be, nevertheless,
sufficient to add to the solubility of certain portions of the
ore—as, for instance, partially oxidized pyrite. A careful
test made at the Gover mill, Amador, California, gave the
following results : —

TEST OF THE TEMPERATURE OF THE WATER BEFORE
AND AFTER LEAVING THE BATTERIES,
JANUARY 10, 1894.

Before. After. Temp. of

Deg Deg. air.

8.30am........... 37.0 40.0 40° F.
8.30a.m....... .... 380 40.5 do
8.30am........... 38.0 40.5 do

3.30 P Mt nnnn. 43.0 44.0 50° F.
3.30p M., 43.0 45.0 do
330 P ..., 43 44.5 do
330 pme.. ... 43.0 45.0 do

. . 44.0 48° F.
3 45.0 do
45.5 do

In his criticism of my statement that the retention of
the pulp within the mortar, long alter it is pulverized to a
fineness permitting exit through the screen, has been used
by the Gilpin county mill man to assist him in obtaining
the conditions which he desires, Mr. Argall has missed
the main principle, repeatedly emphasized by me, of the
milling practice which he is discussing.  The methods in
vogue in Gilpin county originated in no idea of concen-
trating ; if they had, then the excessive sliming of the
pyrite, due to the deep discharge, would be a stupid
blunder.  On the contrary, however, the practice of the
district is founded upon the principle of using the mortar,
not only to crush the ore, but also, as far as possible, to
make the mortar an amalgamating machine.  The intro-
duction of percussion tables for concentrating the pyiites
in the tailings is comparatively recent. The mill man’s
intention is, to save as much gold as possible inside the
battery, and, to do this by retaining the pyrite (with which
the gold is mainly associated) inside, until a separation
has been brought about ; and these ideas are carried out
by having a roomy miortar, a long, slow drop, and a deep
discharge—more especially the last, which assists in pro-
curing the condition he considers the most favorable to
his purpose.

A statement was made, more than once, at the Chicago
meeting, which does not, however, appear in the printed
discussion, namely, that while the Californian type of
stamp mill has been introduced in mining regions all over
the world, that of Gilpin county has not passed outside
its own Zahitar. This statement is not quite accurate,
since mills of the Colorado type have been successfully
used in Dakota, Montana, Arizona and Idaho; but,
broadly speaking, it is no doubt correct to say that the
Californian type is, by far, the more widely cmployed.
Upon this fact is founded the suggestion that the methods
of ** the little kingdom ™ of Gilpin are not thought worthy
of imitation. In commenting upon this matter, I trust I
may be absolved from any charge of prejudice, since I
have used both types of mills successfully, and have en-
deavored to discuss the advantages and disadvantages of
both fairly. The explanation of the fact just referred to
is somewhat as follows : —

The methods in vogue at Central City and Black Hawk
were evolved under unusual conditions, and have been re-
tained under peculiar circumstances. The first mills in-
troduced, in the early ‘‘sixties,” were modelled on the
Californian type, and had a quick, short drop and a
shallow discharge. While the mines were still in the
gossan, or surface quartz, everything went well ; but as
soon as the unoxidized pyritic ores werce reached the ex-
traction began to dimini<h fast, and finally, this diminu-
tion ncarly put a quietus to -stamp milling. Then the
smelter® came to the rescue, and prevented the cessation
of mining during the yea:s which elapsed until the mill
men, by a long series of experiments, arrived at the con-
clusion that a long, slow drop, and a deep discharge, gave
the conditions most favorable to the successful treatment
of their ores.  When the present methods were adopted,
nearly twenty-five years ago, there was no market for
low grade iron pyrites, and the ores, although containing
from 10 to 25 per cent. of sulphides, would giveup a large
percentage of its gold contents when crushed in the deep

*The Boston and Colorado Smelting Co. commenced operations ’

at Black Hawk in 1867.

In later years the works were removed to
Argo, near Denver.

mortars which had come into use as the result of a hard-
bought experience. The old methods have been retained,
but with the addition of percussion tables, because now
the smelters charge very low rates of treatment for pyritic
concentrates. Smelting charges are $4.50 for concen-
trates,* and $12 for crude ore. Railroad freight tc-day
(from Black Hawk to Denver) is $1.50 per ton on
material worth less than $30 per ton, and $2 per ton for
higher grade stuff. Small coal (*‘ mine run”) is delivered
at the mills for $1.60 per ton. These are some of the
conditions which have tended to perpetuate a milling
practice which is, in many respects, out of date.

On the other hand, the methods of Gilpin county have
not been adopted extensively elsewhere, because it is-
rarely that ores rich in pyrites are found to be compara-
tively so free milling. The Californian mill, moreover,
in its typical form, is a crushing machine, adapted to pre-
paring the ore cheaply and rapidly for a great variety of
after treatment, by plate amalgamation, blanket saving,
pan amalgamation, concentration, lixiviation, etc. Itis,
as a crushing machine, having its parts so arranged as to
give a maximum of automatic handling of the ore, that
the California mill is first of its kind. Compared with it,
in this respect, the Gilpin county batteries are clumsy and
incomplete ; but, as an amalgamating contrivance for the
treatment of a particular class of ore, they were well con-
ceived at a time when amalgamation methods had no
competitor in cheap smelting. Thus, after all, we do but
return to the truism, which is often forgotten in these
generalizations, that the milling practice to be introduced
at any mine or in any district must be suited to local con-
ditions, the most important of which is, of course, the
character of the ore.

W. L. AUSTIN, (Deunver, Colo.)—A word as to the
current fable of which Dr. Raymond speaks. Stamp-
stems being among the ** working parts” of a mill are,
therefore, included by Dr. Raymond in the category of the
iron that does not crystallize.” It will have been observed
by any one who has operated a new stamp mill of the
California type, with stamps dropping from go to 100
times per minute, that after his battery has been running
12 to 18 months, the stamp stems begin to break. More-
over, they break off, as a rule, right above the stamp
head, though occasionally they snap off just under the
tappet, and often it hecomes a serious undertaking to re-
move the ends of the stems from these heads or ** bosses.”
On account of these breakages, the stems are made taper-
ing at both ends, so that when one end has broken off it
can be reversed. In due course of time a similar mishap
usually overtakes the other end. In many cases the
mutilated stem is then laid aside as a problem for some
future manager to solve, and new ones are ordered from
the manufacturers- Now, the breakages may, as Dr.
Raymond says, not be due to crystallization of the iron—
for properly speaking, the iron, (which should be the best
quality of wrought iron) originally used in their manufac-
ture is crystallized, to begin with —Lut during the pound-
ing which the stamp has been doing, some molecular
change has taken place, changii g the fibre into a structure
coarsely granular in appearance. That such a change
should take place is quite conceivable, for these stems are
submitted to an unusual amount of jarring.  The 3% inch
stem weighs 363 pounds, and the 3! inch stem 390
pounds, while the aggregate weight ol stamp, including
stem, head, shoe and tappet, is over 850 pounds.  Such
a weight, falling 6 inches 100 times a_minute, for 300
days in the year, finds no parallel case in pump rods or
the connecting rods of engines. As would be expected,
when the shoe ir allowed to fall on the die, the life of the
stem is shortened. The fact remains that the stamp stems
do break, and the iron has the appearance of bLeing what,
in the absence of a better term, is technically known as
““crystallized.” There is a class of men engaged in will-
ing throughout the West who have been Lrought up in
mills and have made a business ol running them.  Itisa
common practice among these operators to take the stamp
stems out of the batteries and anncal them by heating, and
hammering them when the limit of safe working has been
reached. These men are not chemisty, and had once
their little foibles, among which was the harmless use of
sage tea and similar concoctions in their amalgamation
departments ; but they are first class, practical mechanics,
and their experience and opinions in these branches of
milling are entitled to respectful consideratiod.  Among
such men as these the fable spoken of by Dr. Raymond is
still current. At one mill, which was under the writer’s
charge for a while, there was a man employcd who was
classified as mill blacksmith.  He was the highest priced
man carried on the pay-roll, and it was his special duty to
repair the iron work about the mill, anneal stamp stems,
etc. Considering the appliances at his command, he
managed to perform what might be termed feats of black-
smithing, and aniong such was the piecing out and weld-
ing of 314 inch stamp stems in an ordinary horse shoeing
forge, so that they afterwards withstood the wear and tear
of the lattery. He always paid great attention to the
careful annealing of such work ; for it is the experience of
mill men that stems thus treated last much longer than
when such precaation is neglected. ‘To have rendered
this annealing necessary, the tibre of the iron must have
undergone some change by the long continucd jarring
which the stems had received. Onc can easily satisfy
one’s self of the extent of this jar by taking hold of a
stamp stem while in operation. It will be found to quiver
violently  If the molecular change which takes place
among the particles of iron in a stamp stem after long
and continuous use, by which the fibrous texture is
altered into a granular one, may not be termed a crystal-

* Or, “ tailings,” as they are termed locally.
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Tization, what is the proper expression to employ for such
a phenumenon?

DR, RAVMOND -Mr. Austin's remarks indicate a
misconception on his part of the meaning of ny state
wments concerning the alleged ** chrystaltization ™ of iron
by wibration. [t was not in the least my intention te
qubble over aword. I I were so disposed, I should
take exception to his present assertion that the wrought
aron of which stamp stems are mae is ** crystalized,” to
begin wath.  The question in my miad, as Tehink a care-
fui reading of my remarks will cunvince Mr. Austin, was,
whether lhclc is really a moleenlar change produced by
vibration in wronght' iron or stecl.  When My, Austin
toumphantly inyaites what is the proper expression, if
< erystalbization ” is nut, to describe such a mulecular
chauge, he simply begs the question, Tt will be time
c!.luugh 0 discuss (e name when the existence of the

n has been |
S X 3

the way tappet and head are attached to the stem (5o as
to subject it to heavy side shocks at points whese it is not
made Steatrger than elsewhere) than in any amount of
moiecular speenlation.

———

Commercial Mining. *

M.,

By MR, F. Daxsexs Pownr, F.G, WMLE.

(Erom the Munng Journal, page yse)
The width of a vemn s another wmportant pomt. The
cost of nearly all niming requisites 1s greater in p.opors
tion for marrow than wide veins, with the il of

W g of old workings, or the pay of compen-
sation for death or mjmr to thejworkmen in case of
accident.  Sharcholders have a voice in choosing the

directors who actually carry on the business of a com[')a\ny’
for very hitle work would he transacted if all the share-
holders wet to deliberate over every small detail,  Direct-
ors are frequently elected before an individual, whe is late
1 joung a company, becomes interested i the wine, but
it rests entirely with that individual whether he throws in
his lot with the others or not, and tf he cannot assist in

lecting the shareholders’ rey for that term of
athice, he at least bas the opportunity of‘”:ru\-mg of their
personnel. On looking over the namies of directors certain
}lcrsnns are dazzied by the handles attached to some, and

timber A man is e;amped when working i a narrow
place, and cannot put the same force into Ins actions as
if he had wore room.  There are more re-entenng
angles in to the are of the face when worke

Before i the as to that
adduced by Mi. Austin, T woulid recall that my own
caticism was made upun the sweging statement of Mr
Argall, that - vibration under all condinions will crystal
lize iron.”  This | pronaunced tu be, ** beyond question
incurract,” and tu this, my only unqualified assertion nn
the suiject, Mr. Ausun'’s argament does not apply. If
s cadence proves anything, it proves only that icon is
sometimes thus affected l;i; vibration

As to this more limited proposition, T must frankly say
that I see no conclusive force in_ Mr. Austin's acgument
“The one fact upon which it rests is the breakage of stamp
stems after twelve to cighteen months' running and the
granular appearance of the fracture.  But the fracture of
a fresh bar of iron can be made to appear granular with-
out any § ged previous vibrati ll the Jition of

angle proy
ing in narrow than wider levels, and therelore the
wner s ¢ i the 1 of his

el 1} 1 at the of bemng 1 with
them.  Others, agam, acknowledging their ignorance in
g matters, trast o the wisdom they assume the
directors 10 be possessed of, instead of using their own
common sense, which would stand them in better stead.
They conclude that the nuae must be good, utherwise

dnll holes, and the effect of Ins blasung matenal s not
so great as it woutd otherwise be. A miner naturally
does not desire to extract more country than necessary,
simply for the sake ol enlarging s workmng place, or
he may find a quanty of mullock left on his hands
over and above that which he can utihse for packing
purposes, which he has 1o go 1o the expense of sending
to the surface.  Even when given the leagth, ditection,
underlie, and with of a ven we have not all the
knowledge we desiee about it. - Vieins, as a rule, are not
of the same value throughowt, the greater portion is
barren or nearly so; the rest is classfied ling to

E would not have gone into at, and in case of
(h}ﬁlculucs. no doubt s intluence would bring them out
safely.

If'a business man has purchased a large interest ina
g property, it as on}y natural to conclude that he
has carefully enquired nto the matter, and if satistied
with uts prospects 3 abo that his large interest is sufficient
10 warrant hinv in accepting a seat on the board so as to
assist in supervising the business of the company for
his own profit; and in attending to his own affairs he, if
honest, also e i of his it
r(lmm.mxcly. ‘IO\\‘I!\'CY, directors are not always such as

n-
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its nature into firsts, seconds, ete.  The ore-bearing

the fracrurcitself. 1 grunnlar frac e does not prove an
-altered struc.nre. 1 the vibration theory wer ~correct,
the rest of the stamp stem ought 10 be more or less altered
in steucture 3 and, indeed, other parts of the stem ought
to be more alfected than the parts where the breakages
usually take pla. 5 for the two places mentioned by Mr.
Austin, namely, “ right above the stamp head ” and *¢ just

§ ace teemed ‘“shoats,” and the impo. tance of a
ven greatly depends on the dimensions and quality of
these “shoots,”  We want to hnow the ratio of the ore
tothe gangue, and how much dead wark must be debited
to each ton of ose eatracted 3 also whether the ore s rich
enough to bear the expense.  The way in which the ore
is distributed in its matny, the nature and quantity of the

under the tappet,” are precisely the points of
~vibration.  They are the points of maximum stress, due
to the checking of vibration Ly the stamp head or the
‘tappet,

Now, it probaliy never occurred 1o Mr. Austin, or any
of the practical mill men on whom he relies, to find out
whether the parts of the ste which vibrate most freely
are molecularly changed by such vibration 3 but some ex-
penments of this kind which have been made have reveal-
-ed no such alteration.

The fracture of iron under repeated stresses, no single
one of which would produce visible rupture, is a very
diffezent proposition, and does not necessarily involve
molecular change. It is more probably due to minute
suptures between the pasticles of the metal, which tinally
agueegate to constitute visible fracture.

1 cannot adirit that the vibrtions in a stamp will are
more severe or more likely o praduce molecular changes
than those to which railway axles, marine shafts, and
A i ing rods are subjected.  In these de-
partments, quite as much as in stawp migls, the notion of
*¢crystallization ™ by vibration is an old one, and the evi-
«lence in its favor is essentiafly that which Mr. Austin
addaces, namely, the granular appearance of fractures,
which, 1aken by itsclf, is quite inadequate.

If vibration produces molecalar change, why should
pre.ious anncaling prevent that change? ~As it would be
maniiestly impossible for Mr. Austin’s mill blacksmith to

and whether they are defeterious to
the metal sought, must also be considered, for if disseme
inated through the vem stufl it may have to undergo the
axpense of being **dressed ™ before at is ready for the
market,

Many expensive nustakes have been made by men whe,
only tiinking of the mutal to be extracted, have quietly
sgnored the presence of undesieable substances tll it was
forced upon them, as 1n the case of a certain iron ore in
Tasmama.  Mere traces of some unpurities so impare the
value of a metal as to decide whether a mine 15 (o be
placed on the list of paying or non-paymg sentures,
Such technical details can only be learat by study and
experience, for there is no royal road to this end.” The
rule-of-thwmb maa way manage to serape along in simple
cases, but as soon as a real difficulty arises he is utterly
helpless, so has to fall back on his better informed neigh.
bour for assistance.  Shoots sometimes occur in the form
of pipes, whea they are called ““pipe veins,” and they
estend for some distance more ot less vel lly. A shaft
sunk on such a shoot would show ore all around.  People
before now have too hastily jumped to the conclusion
that the van between two shafts sunk on such cylindrical
shoots was as rich as the ore they saw evposed Lo view,
but later on bave had reason to regret the loss of the
money with which they hacked up their opinions, sup-
ported m all probability by the crude judgment af sone
|llilfml.c nuner, instead of seeking the mature advice of a

1 ma

anneal the whole of a stem dn a b hocing forge, it
mast be that he annealed only the part which he had
welded, which would be the very part out uf which he
Jiad taken all cffects of previous vibeation.  Such an
annealing was very proper to semeily the uncqual strains
<aused by the welding process itself, and to_prevent the
piece from hreaking under stress or shock.  But as it left
untouched the rest wfuthe *“crystallized ™ stem, it can
scarcely be consideredl as regn ing a fibrous
Moreover, a filaous structure cannot possivly be produced
by anncaling. '

In short, while 1 have never denied the possibility of
molecular change in iron due to vibrtion, I wust con-
tinue 10 tepard the proposition as unproved, and the
butden of proof as resting upon thuse who assert it, in the
face of numerous experaments and carcful tests which in
dicate the contrary,  Mr. llowe’s conclusivn, after a
patient analysis of much evidence, is:

To surt up, while vibration and <hock often caiiee rupture under
Tight strexs, and while at s proverbially Jifficult to prove a negative,
we have, [ think, every reavon to believe that rhe granulatisn and
-erystallization of iron under vibration and vheck 1o 3 myth,®

Unquestionably, the notion of a mysterious change vro-
duced by vibmiion in the quality of icon hos worked
double harm in stamp mill practice. On the one hand,
it has been the i eacuse of f: , who
declare the evidenes of bad wirkmanship <hown in frac-
tures 10 be the zesu’t of subtle changes thuy produced in
ougipally <ound picces of good metal.  On the other
hand, mill engincers, believing that the inevitable vibra.
tion would break anyhow, in the conrse of a few moaths,
the jarring parts of their mills, have given toa lintle atten-
tion v the distrilmtion of stresses and shocks by which
such breakages mifght e gecadly delayed or wholly pre.
veoted.  If they would lay aside their preconceived
astions, and distegarding even the wpimon of the wmill-
blacksmith, study the mechanical reasons for the liability
of a stamp stem 10 break just over the head or just under
the tappet, T ihink they would find more significance in

" The presence of much water in a mineindistricts where
curface water is scarce, or casily lost by evaporation, may
be the salvation of a company. On the contrary, an
e\tess of water that cannot be utilised, may prove its
samt. Working expenses are often greatly increased by
the presence of objectionable yases 1 a nune, by the
orcurrence of swelling floors that mwst be cut down con-
stantly, or by the natre of the rock, which, when hard,
adds to the labour of mining. or if bulky, danger to lifc is
added 1o the expense of careful umbening whilesf a
stratm f quicksand i< encountered, all previous work
may have 1o be abandoned while necessary atrangements
are being made to dam it back.  Occasionally, owing to
the ba ) selection of a sne, or duc 1o mining operations
themselves, the works are subject to ““creeps ” or land.
slips. 1 once remember seaing men working at a brown
coal deposit it Australia 2 most dangerous position,
there being a huge slice of the il above, ready on the
slightest provocatran to overwheln them; in order to

porise, the er had ¢ d the shipping portion
and the main hill with a rope attached to trees growing
on the tespective parts,

Certain minerals that depend on their size, colour, trane
sparency and such like qualites for cher market value
must be prospected on A large scale to determine what
output may be expected.  Mica, for instanee, is used for
varioue purposcs, depending on such qualities 3 the large
sheets o} white, tsansparent, flawless mica ferching the
highest price, it is naturally the object of miness to avoid
breaking up suitable picces more than possibles yet in
dressing it for the market there it much waste. A hundred
pounds weight of block mica will scarcely yicld more than
about 13 pounds of cut mica, and somelimes cven lese.
The scrap, it is truc. can be sold for minor purpiscs, but
its value greadly diminishes with its size.  When working
amince in the proximity of old excarations plans of such
old warkings should be sccured when possible, for
tradition is not 10 be relied upon, and is apt to become
1i d by time.  The posscssion of such plans may

* The Metallurcy of Steel, o 195,

save a mint of money in advance werk, in avoiding the

d above; there are some who sell their names
with the usual i without the slightest in-
tention of performing the duties that are expected from
them ; they are simply tigure-heads, and their names are
used as decoys for those who do not think for themselves,
but take statements for granted on the strength of
another’s name.  One can hardly expect 8 man who is
given shares in a company for the sake of his name, to
have the same lively interest in its welfare ac a man who
has invested his hard carned savings in it.  \We cannot
pretend to know the true reasons that influence a director
to take certain steps, and unless onc is behind the scenes,
it is difticult to judge of the motives of the guiding_hand.
{1e may take advantage of early news received officially
from the mine to instruct his agents to buy or sell as the
case may be before the rest of the sharchol&ers arc given
an opportunity, forgetting that he is representing others
as well as himself; or he may be a professional guinea-
pig, who attends as many meetings as possible in the day
soas 1o quality for his fee, caring file or nothing how he
scamps through his work, so long as the formality is got
theough,  We cannat condenmin 0o much those wien who
aceept fees with no intention of fulfiliing the duties their
position requires of them, and which their friends and the
public, who jeined on the strength of their personality
naturally expeet. It is not desired by any means to run
down professional directors as long as they do not belong
10 50 wany companics that they are unable o pay proper
attention to their business, On the contrary, there are
many advantages in obtaining the services of the right
sortof professional director, for they can give new com-
panies the benefit of their expericnces gained clsewhere,
and their knowlcdg:_: is h:mdc.d on to ollhcrs who are
i % handad s

£ g Jor |

laborer is worthy of hire, whether he works with his
head or hands, so it is only fair that a director shoutd be
paid for his trouble, besides which, it acts as an incentive
to close application to the i is comyp

The ideas that emanate from the brains of some direc-
ors arc as ing 1o the b 1 ming ger as they
are absurd ; for example, the English directors of a
Somth African mine, in reply to their manager, who wrote
10 say that a new shaft was necessary, which he estimated
would cost £500, said they thought the price was exorbit-
ant, and enquired if he could not buy a second-hand one
at a less Tignee ! Or, again, a Victorian mine manager,
after well testing a reef. wrote to his directors informing
them that the mine was a duffer, the reef being only three
inches wide, containing hardiy any gold, so he recom-
mended them to close the mine, and divide what balanee
was left among the sharcholders.  Well, one director,
who had also been a vendor, was very vexed, and plainly
said he { the ger of wishing to depreci
the property, so that he could sccure it cheaply for him.
self, and offered to visit the mine to see how matters
stoodd.  On his return the director reported that things
were just as he expected, that the reel was looking well,
and was 6 feet 6 inches wide, the whole length of the
wan The manager was natusally asked for an ex-
plana which was ta the effect that what he had
previously stated was quite true; that the director had
arrived with the antention of teaching him his businese,
which he commenced to do by measuring the depthof the
reef enposed to view in the face of the dnve, which he
had mistaken for its width, which still remained three
inches of *buck quartz.”  Sanilar absured mistakes
were made in the early days of Victorian reefing, when
men, hearing that gold was found in quartz, thought -it
it referred 1o a measure, and sostarted for the goldiiclds
with buckets and pans, being under the impression that
they could pick up the precious metal like periwinkles on
the scashore.

Some directors are as bad as old women at auction
rooms, as far as buying up ali sorts of unnecessary and
uscless machinery is concerned, which they-send on to the
mincs. [ rémember once having the misfortune of being
employed by a company whuse dircctorate was given that
way, and I do nat desite a similar evperiences they,

td
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moreover, were under the impression that they under-
stood more about the technicalities of the work than
their manager and it was only by accident if the
original orders were attended to. If double tape
fuse was ordered they would send up single because
it was cheaper, and they considered the former ex-
travagant ; the time lost over misfires did not count
for money with these directors. Did you desire
powder or dynamite, you would receive some new
fangled explosive for an experiment, the range of
which you would have to find out, accompanied with the
usual difficulties one has in getting an ordinary miner to
adopt something he is unaccustomed to. There is a cer-
tain mineral property I have in my mind’s eye where the
managing director, formerly a wholesale butcher, and the

‘mine manager, who was by.trade a fitter, put their heads

together over a second hand volume of *¢Phillip’s
Elements of Metallurgy,” from the study of which they
decided to erect a furnace for treating copper ore that was
originally designed for smelting iron. In due course the

lant was finished and the furnace put in blast, but un-
ortunately the mine manager, a very worthy and hard
working man, had never seen any smelting done, so it
was hardly surprising when before twenty-four hours had
passed the furnace was choked up, the crucible was
chilled, and all the heat was at the mouth of the furnace.
Of the little matte and slag that was tapped, the former
was thrown over the tip—now carefully covered up—
while the slag was bagged for shipment home. So long
as people have such a confusion of ideas that they cannot
distinguish between an engine driver or fitter and an
engineer, or between an apothecary or druggist and a
chemist, we will continue to have the wrong people in the
wrong places.

One man I know in Melbourne makes a point of own-
ing the largest share in any mining venture he goes into,’
so that he can have the controlling voice in its future. By
this means he has an interest which is worth his while to
look after, and he can command the money of his fellow
shareholders to carry out his plans. Most of the mines
are managed in his office, and should one fail and go into
liquidation, he sells the machinery to one of the more suc-
cessful mines, whether it wants it or not as long as it suits
his plans, which it generally does, for he mostly has a
mortgage over the defunct property.

As to the constitution of a company, that also frequently
determines its success or otherwise. If a limited liability
the property is at least sure of a fair trial, provided the
capital subscribed is sufficient and is used for the working
of the mine ; but if a company is registered under the No
Liability Act, like most of the Australian mines, it is con-
venient for a shareholder who wishes to back out by for-
feiting his shares, should he not be satisfied with his
prospects ; but the difficulty of securing calls greatly re-
tards the development of a non-dividend paying concern,
and tempts the legal manager so to manipulate the mine
manager’s weekly reports as to give them a false color.
Many an unhappy mine manager, surprised at seeing a
report supposed to proceed from him, writes to town to
demand an explanation, in reply to which he is informed
that his report was too long to print 7z extenso so it had
to be curtailed ; that it was written in such bad English
the legal manager was obliged to put it into readable
form ; that the use of technical expressions made it neces-
sary to simplify the report for the public use ; or, in some
cases, instead of trying to cover their actions by excuses,
the mine manager is told straight out that it would be im-
possible to get calls in with such a report as he wrote, and
that many more like that would close the mine and throw
him out of employment.

A mine is like a child—it must have money spent on
its development before it can be expected to pay its way,
unless it is a monstrosity. There are many mines, which,
if opened up properly to commence with, would pay well,
but as they are worked on a small scale, and exist on a
hand-to-mouth principle, they cannot make ends meet.

It is generally cheaper to work on a large than a

small scale; the expenses of management is distributed
over a larger number of men; miners, instead of being
suspended when work is slack at one part of the property,
which Dbreeds discontent, can be employed on another
portion, and so, instead of creating dissatisfaction among
the employees, you gradually collect and retain the best
skilled labor in the country, which always comes where
constant employment is certain ; ia short, on a large pro-
perty, the different departments can play into each other’s
hands, and it will pay them to do things for themselves
that a small mine would not be warranted in doing, owing

- to the expense of the first outlay in a plant that could not

be fully utilized.

There are, of course, many properties that Nature
never intended should be converted into mines, but in
spite of which man insists on working, in the hopes of
extracting valuable metals, if not from the rock, at least
from the shareholder’s pockets, Again, there are other
properties, which, although they cannot pay at present,
owing to adverse local conditions or the want of improved
processes, will yet pay at a later date when these difficul-
ties are overcome.  But there are other mines that ought
to pay now, if properly worked, which on account of the
bad way in which they have been financed bring no profit
except to the first robbers.  Under this category are those
mineral properties that have proved failures when under
capitalized, but which, when reconstructed on a more
liberal scale, have been successful ; in the meanwhile
much money has been thrown away, and the original
shareholders require a large profit to make up their losses.
The number of shares in a company, their value, whether
they are fully or partly paid up, whether ordinary or pre-
ferential, and whether they have all been subscribed for,

are all important features in the success of mining from a
monetary point of view. It may be easier at times to
float a mine in £1 shares than if valued at, say, £100;
they both have their gro ef con. A low-priced share en-
ables it to circulate among a class of people whose presence
is not always desirable ; they may take a fancy to operate
on the shares, and to bull or bear them in such a manner
as to finally ruin the reputation of the mine ; this is not
so readily done in more expensive parcels. The mine
manager can at times checkmate such persons, or at least
can make it more difficult for them to practice their nefari-
ous plans. If his mine is properly opened up, he can
equalize the values of his output by treating rich ores,
when circumstances prevent him from working large
quantities, such as want of water or fuel; he thus
diminishes the excuse for sending shares up or down in
the market with every fluctuation of the weather.

If vendors are partly recouped in paid-up shares, they
should not be allowed to flood the market with them to
the hurt of those shareholders who have paid hard cash
for their interests. Sometimes, in order to entice the
public to take up shares, the vendors guarantee a certain
interest for so many years ; this interest, when not forth-
coming from the property, is sometimes paid out of the
cash received for the mine, or from the sale ot shares re-
ceived in part payment ; in other cases they *‘ bear” the
shares down to such a pitch that they are enabled to pur-
chase the majority of the shares at a less price than they
guaranteed for interest, and then close the mine. The
fact of a mine having paid dividends is no proof that it is
a desirable one to invest in ; the dividends may have been
procured by the sale of ¢ paps,” or even direct frem the
capital in the hopes of drawing fresh blood into the con-
cern; or dividends may be paid out of money fairly
earned, which would have been Dbetter to place in a
reserve fund, so as to avoid the necessity of a call for, say,
increasing the plant ; in such a case the dividend is virtu-
ally paid out of the call. Other causes which result in
disappointment to mining investors might be mentioned,
such as the excessive prices often given for properties,
mere prospects, on which interest can only be expected in
years to come, if ever. Miscalculations as to expenses of
working are rife, the cost of stoping frequently being taken
as the total cost of niining, no allowance being made for
deadwork, depreciation of plant, contingencies, and the
hundred and one other expenses, all of which give their
quota to the cost of winning a ton of ore.

The public seem rather to like the process of being
taken in ; at least they lend themselves to it very kindly ;
it is so nice to be the favored man, to be allowed to go
into a good thing through the unselfishness of a vendor,
who offers you a chance in preference to anyone else, not-
withstanding that you are an utter stranger to him; it is
also pleasant to be considered an authority on mining
matters with no trouble to oneself. In the meanwhile,
perhaps, the bubble bursts. In the hope of getting out
at the top market prices, the disposal of shares was put
off till too late, and an adequate interest on the inflated
value of shares, or even a return of the money spent, is a
thing devoutly to be wished, but hardly likely to be
realized. One point to be remembered is that a fair in-
terest on the original nominal value of shares may dwindle
down considerably when applied to the quoted market
rate, if high.

That there is a good deal in a name is recognized by
certain vendors who give their mines the moditied names
of some well known property, either in the hopes that the
public will confuse the names and buy the wrong stock,
or intending that the public shall assume that the new
mine is as good as the more noted one; but any mining
wan knows that a district is not to be measured by the
richness of one mine, and that when one property is
proved successful, dozens of others spring up around it,
both on and off the line of lode; thus we find a mine,
which is afraid to stand on its own bottom, is called the
so-and-so north, south, extended, etc.

Since a great deal depends on appearances, it is some-
times considered advisable to spend more than the fair
share of money on surface works that are readily seen, at
the expense of productive undergreund work ; in fact, in
such a hurry are some companies to make a show that
they erect works before there is any stone to treat, or be-
fore they are acquainted with the necessary prucess suit-
able for the extraction of the metal. Much money is thus
thrown away on worthless or unnecessary machinery, and
when this is added to that lost in absurd prospecting, ex-
cessive payments to vendors, law suits, and numerous
other leakages, it is little wonder that we hear the oft-
repeated statement that i costs more than £1 sterling to
get a sovereign’s worth of gold. If mining is to be
saddled with all the mistakes and fads of those who put
their money into such ventures, the remark must be ac-
cepted as true. The price of shares are at times so low,
due to blunders, that the value of the plant is more than
the market value of the mine and its accessories.

‘“ The ore is refractory” is an expression often made
use of to shield ignorance. The term refractory is an
arbitrary one. What is refractory to one man is not to
another. Give a metallurgist money and he will extract
the metal from any ore ; it is toue that the extraction may
not be an economical success, though it may be a techni-
cal one; local conditions too frequently step in, and
make it advisable to employ a less thorough process,
which leaves a fairly high percentage of ore in the waste,
because the extraction of the last portion will cost more than
its market value. It might be as well here to uttera
warning against those inventors of processes or machines
that claim to win a certain percentage of the metal in the
ore. In making a fair comparison of percentages, the
ores treated should contain the same amount of metal ; it

is obviously a bad or unsuitable process that only wins 8o
or 9o per cent. from 100 oz. auriferous quartz, but the
same percentage from a 5 dwt. parcel would be considered
very good. In many new countries ores are sent to
Europe for treatment.  Were it simply the knowledge of
treatment that is required, it would be cheaper to import
men with the necessary training ; but, may be, want of
fuel is a drawback, skilled labor may be expensive and
uncertain, barren fluxes may have to be used instead of
making one ore flux another, for in a new country pre-
vailing conditions are seldom such that ores from diffier-
ent parts of the world can be brought together and
suitably blended. Then it may be most economical to
concentrate by a raw smelting and to send the product to
be refined at home, because the colonial market may not
be large enough to utilise the bye products and pure
metals, and when precious metals have to be sent away
for consumption it is cheaper and less risky to ship silver
locked up in ““pigs” of lead than it is to send the silver
bars separate.

The few hints given in this article touch but a little of
the points that should be considered by persons about to
invest in mines, and will help to show that there is much
more in mining transactions and operations than the
ordinary dabbler appears to be aware of. If a man will
not take the trouble to make due inquiry into his business,
he must not be surprised if he is unsuccessful. There is
no effect without a cause, and it is only right that one
should master the causes that are likely to influence his
investments. The natural .value of a’ mineral deposit
cannot be affected by the artificial market transactions of
man, but the amount of money put into or taken out of
our pockets, which chiefly concerns us, can be greatly
influenced by his manipulations. The opinions of over-
sanguine men, however well intentioned they may be,
must be accepted with caution; we must not base our
calculations on abnormal conditions, but take a fair
average and make due allowance for bad times; in fact
we must conduct our transactions in connection with
mines on the same lines as we would our ordinary
avocations, for to enter upon indiscriminate speculation is
to court ruin and disaster, which is bound to come sooner
or later to those who tempt Providence.

—_——-——

The Commercial Aspect of Coal Mining.

(Excerpted from Mr. G. A. Mitchell's Presidential Address to the
Mining Institute of Scotland.)

As a coal master I am inclined to look first of all at the
commercial aspect of coal mining. The great question is:
How are we to make our mines successful? Sometimes
we hear of an interesting modification of some piece of
machinery, ingenious and involving a new principle. We
may admire it, but we ask ourselves—not, will it work—
but is it a real improvement, is it an economy? In the
same way the ultimate question to be asked in connection
with all changes in mining is: Are they profitable, the
question of salety to life, of course, always coming first >
[ intend to speak, therefore, as a coal master on some
subjects which affect the successful working of collieries.

Ta make the most of a colliery we must (1) sell the pro-
duce to the best advantage ; and (2) work at the lowest
possible cost.

In speaking of the first of these points, I will refer to
the practical side of the question, viz.,

THE SUITABLE PREPARATION OF THE COAL FOR
MARKET,

and what has been done, in a general way, with regard to
this during recent years. What I can say on the subject
must be more or less familiar to you all.

Not many years ago it was thought that no preparation
of coal was required, and little attention was paid to the
handling and cleaning. It was screened over ordinary
bar screens, possibly too short and too steep to be very
efficient, and any foreign matter present was allowed to
find its way, with a good deal of dross, into the waggon.
If the coal was sold for household purposes a little extra
care was laken, but, if it was for shipment or locomotive
use, the quicker it conld be passed over the screen the
better. That coal sold as well as it did was due to the
fact that the scams which were being worked were mostly
clean and of good quality. Coal was abundant in the
country, and any seams of inferior quality or with ribs of
stone were generally neglected altogether. As coal be-
came more scarce, however, attention had to be paid to
seams formerly left untouched, and, to obtain a satisfac-
tory market for the coal from such seams, it was found
necessary to devise some means of removing the foreign
material and of sorting the different qualities. Various
forms of picking tables and screening arrangements were
introduced, and there are few collieries now where such
tables are not to be found in operation. As picking be-
came common it was found that, even for good seams,
increased care in screening, handling, and sorting im-
proved the value in the market, and, even for such seams,
picking tables and jigging screens are now largely used.
Few seams are of uniform quality throughout. In most
there is a mixture of hard and soft coal, each suitable for
a different purpose. For instance, we may have a hard
coal which is good for furnace purposes, and which burns.
with a light, white ash and along with it a soft coal
which is suitable for house use, and which burns with a
dark colored, heavy ash. If the two are filled together
the coal is neither first class as a furnace coal nor satis-
factory as a household coal, but, by proper separation,
good prices may be got for both kinds. Or, again, part
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of a sram may be inferior, and the misture*of cven a
small proportion of the wferior past may reduce the value
of the whole,

But 1t is not only in the crse of round coal that atten-

sity of working at the lowest possible cost, I feel that I
unist refery fiest of ail, 10 that question which has been so
s!xccially exercising the s of collicry owners during
the past year. 1 mean the labour question.  In ordinary

miners themselves, and in ruin for} many collicry owners
and manufacturers,

The leaders sometimes speak as if the easicst way to
pay evtra wages wmll:l Be simply to reduce profits, but

i es I should aveid the subject her, as

tion must be paid 10 the haadling of our prod tis
almost of more_importance to prepare the dross for the

something fargely beyond the controf of colliery owners
Until secent yeass wages fluctuated with

market so that it may be sold 10 the best ad e, and
it is haraly necessary for ne to remind you that dross is
an impott part of the vutput of every colhery.  Although
miners’ leaders «ecm 10 ignore it altogether when they
speak of prices realized, the coal master can never forget
it, for in many colherics it forms more than fify per cent.
of the total output, and the proportion tends 1o increase
as the depths of the pits become geeater,  When we look
back over the last twelve or filteen years we st be
struck by the estraordmary change that has taken place
in the value of dross.  We all remember the time when it
was of very liude value, 1 have sold deoss at 6l per ton
at the piteand was glad to get eid of it at that price.
Now, a grood dross sells for nearly as much as an inferior
coal, and the dfference between the price of coal and
dross at certain times 1s comparatively small,  This is
due to vanous camses, but I think 1 put it fauly when 1
say, that it 1s very fargely due to the increased consump:
ton and sale of dross, made possible by the inproseaent
in the quality due to washing and carelul sizng,

The desire for cconomy 1 fuel conswmption has for
many years caused steam users aud manufacturers to wra
thar atteation wore and wore to dross, but it has enly
been a0 recent years, sinee abundant supplies of clean
dross could be gat, that the great smpetus has been given
to the subsiitution of its use for that of round coal and
triping, R

Kt it is not only n the home markets that dross is
now an wportant stem, but in the eaport trade also. It
has been found that clean dross 1s of value although very
uall 1 size, and that, by sub dision ito dutferent sizes,
riows markets may be smteds  What was formerly sold
as dross merely 15 now, when \\':\shing 15 careied on, divi-
ded into from three to five dilferent stzes, and a very large
trade has been developed, specially for the larger ‘size of
nuts, for eapatt purposes.

Tt is not many years since there were only three or four
washing mactunes in Scotland,  Now there are dozens.
Fifteen years ago I do not suppose the shipments of nuts
would amount to 30,000 tons per annum.  Now the exs
ports are humedseds of thousands of tons, It has been
abundantly shown that a good atticle will make new
markets for itself.

There 1s another <hirection i which something has been
done 1o 1ncrease the value of small coal.  Trefer to bri~
quette making,  This is comparatively a new indusiry for
Scotland, but there are now several extensive plants in
operation 1 believe that there is room for greater devels
opment in thss direcion,  Where washing machinery is
n operation, and where there 1s sufficient quantaty of the
smallest size of washed material of good quality, the
making of briq should be lingly profitabl
The ditliculty luthetto has Geen to heep the plants going
during the summer, but if bnquettes can be made cheap
enoagh, 1t should be quite possible to form for them a
satifactory shipping connection,

Washing has had special attention, and | don“l kxm\.vjf

and 3
the demaad for coal, and lugh wages rulet when tracde
was good, and good prices were being realized, and the
wages were low when irade in general was bad. - During
the past year or two, how o we have been brouglt face
to face with a different state of watters.  The prices of
coal have varied so much from aruficial causes depend
on labour troubles, that it has become incecasingly dil
cult to couduct business on the accustomed Jines,  The
1abour question has hecome so serious that 1 feel that,
instead of avouhing the subject, 1 should require rather to
make an apology if T did not sefer to it at this time, when
I speak of the cost of working,

{ late years trades' unions have become very power-
ful in all branches of trade, and have shown themselves
strong enough in mauy cases to cause the most serious
stoppagges of Lusiness. [t is not for me, here, to discuss
the advantages or disadvantages of trades’ unjons; no
doulit working men have as much nght to took after their
own interests as the enployess have to guard their own.
But it is centain that_unless these uhions are conducted
with prudence and wisldom, their powers may be exercised
in such a way as to seriomsly injure the business of the
country,  Unreasonable demands made by a strong union
may be suceessfully enforced for a time, hut the concession
cannot bring any lasting arhantage 10 those employel,

You will remember that during the whole of the year
1893, trade all over the world was in a seriously depressed
condition.  In sympathy with the general depression the
coal trade suffered. The demand gradually abated, and
prices fell capidly.  Following on this, in most distircts,
wages were reduced, but in the Midland districts of
England the Federation of Miners’ unions was so strong,
and it was made so plain by the Unions that any reduc-
tion of wages would be resisted that, to avoid a strike,
the intimation of a change in wages was postponed as
long as possible.  An attempt was< made to keep up the
prices, but it might as well have been attempied to stem
the tide. and contracts, when they fell out in the summer,
had 10 be rencwed at large reductions in price. It was
found necessary to intimate a_reduction of wages at the
end of July. The miners resisted, and the disastrous
strike which continued ful ks was begun, and
fasted until Lord Rosehery intervened,

But what was the demand ou the pant of the men?
Why was a reduction resisted in these districts when al-
ready enforced elsewhere® It was acknowledged that
prices had been Jowered.  ft was well known that the
miners were carning a daily wage far in excess of that
suling in other districts, and, nevertheless, any reduction
of wagtes was strenuosly resisted. A new ary was raised
—the demand was for 2 minimum daily wage of abont 7s.
per day. It was contended that the miner is entitled to
a good living wage, and that this should be made a first
charge on the cost of production.  This is a legical
demand. Tt is, at first sight, even apparently a reasonatile
demand, buy, 3f it is properly considered, it will he found

any other Insuttte in the country has gone so phly
both nto the theory and the general arrangement of
macamery for the purpose,  There is still room for more
papers on these subjects, as there have been many im-
provements dunng recent years in the different arrange.
ments.  There are better washers and better plants
generally now than there were when the Coal Cleaning
Committee’s report was presented in 1889,

The siuface erections at a modern collicty are of a very
claborate descrption, and more and more carc is being
ken 10 make the arrangements such that the output can
atisfactonly handled with the winimum amount of
labor. At somc collieries, whese modern machinery has
been erccted, it is safe to say that the coal is being clean-
ed and satisfactorily prepared for the market, at quite as
low a cost as it formetly 100k to put it into waggons with.
out any cleaning « hatever. !

We cannot say that we have come to an end of the
improvements that are possible, and there is still room
for genuity in designing tippers, screens, pick-
;lng tables, methods of 1 i

[l

ing coal into ete,
helieve that twenty years he

cc we shall consider anti
quated what are now the most improved modern arrange-
ments.

1 cannot but refer here to the lamentable absence of one
hink in the chan of improvements, The railway com-
panies are sull making use of the barbarous methodds of
shipping coal common many years ago. It is litt}e short
of a dirgrace that coals, carciully loaded in good condi-
tion at the collierics, into v:xilv:a)' waggons, shuuld be

N e,

10 be 1, and I am satisfied that it
can be shown to be a claim vhich, if established, would
have a_most scrious effiect on the conl trade and other
industeies of the country, and, which, morcover, would not
be for the benetit of the miners themselves,

such are ghilessly made. It has been
estimated 1hat the coal trade of this country has returned
on an average little more than 3 per cent. on the outlay,
amd 1t is not_casy to see where advanced wages could be
paid out of profits were the return even twice this
amount. . .

1 have spohen at too great length on this question, but
the problem is a serious one, and [ feel that every one
interested in mining ought to have a clear apprehension
of the commercial importance of the claims that are pow
being made.

It may be that sume ultimate good will come out of th
disputes.  Trade diffecences iy, after all, have theie
uscful purposes to serve.  As Shakespeare says—

‘There’s a divinity that shapes our ends,
Rough-hew thens how we will,

ANl these contentions may be the crude way that men
have of putting wrong right.  No doubt ‘reasonable
counsels will prevail, and ultimate harm to trade may not
be done, It s 10 be hoped that our country will continue
10 rrospcr in the future as it has done in the l|mst.

“The prosperity duning the past century has been beyond
all anticipations.  We are told that James Watt, the
inventor of the steam engane, said, when he left Scotland,
that he was glad to go, because the climate was bad and
the trade of the country was done. e may have been
right in the former statement, Lt T wonder what he
would say about the latter if he could pay a visit now to
our collicries, our steclworks, our engineering shops, and
our ship-building yards. .

But, though we may have confidence in the future, it is
nevertheless our duty to consider, with the utmost care,
what can be done to avoid disputes and enable work to
be smoothly carried on, when we have to face such
demands as those we have been cousidering, and when
we have tos much reason to fear trade disputes, even if
the demand for a minimum wage is dropped entirely,

Varions expedients have been supgested for seitling
dispute-.  Conciliation boards have been advocated are
in existence in some districts, as notably for the Midland
distnict, where such a board is on tral for a year. [
believe that a conciliation board can never be very satis-
factory eacept possibly if confined 1o dealing with the
large “question of yeneral advances and reductions of
wages. Such boards should never have the power of
interfering between any individual manager or master and
hismen, It is impossible lor any outsider, by a casual
visit, to gauge accurately the working rate for any par-
ticular place or set of places in a collicry where circum-
stances vary so twuch.  The adjustment of such rates
must, in faitness, be left L between il
and men and to the natural compettion between man and
man.

There i5, to my mind, more hope for sliding seales.
No doubt, many of you will have read, with inlerest, a
series of articles on this important subject, by Dr. Smart,
which have been pubhished sn pawphlet form,  Dr. Smart
has taken a great deal of wrouble in getting up all the
statistics on the subject and he has put very fairly and
clearly what is meaut by a sliding scale.  There are, of
course, difficultics in connexion with the working of slid-
ing scales, owing to the varying conditions under which
coal is worked, but [ believe that even if the sliding scale
be not lly sound, yet as.an expedicnt for ade

With reduced exports of coal, reduced P
owing 10 reduced exports of wanufactured goods, and
increased imports from other countries, it is to be feared
that it would be found that a minimum daily wage would
be a very different thing from a living wage. Miners
would be better with full work at gs. or §s. per day in
times of depression than with 7s. per day with work for
only two or three days per week,

The ather alternative, of course, would be that a large
number of miners would ls¢ employment, but such a
state of matters the Miners” Federation refuses to contem-
plate. It is certain that, even without increased costs,
we shall gradually lose many of our foreign markets, but
the process may he a gradual one and way go along with
the exhaustion of the coal fields in a natural way, If
costs are suddenly raised the decline in shipments will be
more rapid, and” the hard<hip 10 miners through many
being thrown cut of employment will be very great,

Itis not sufficiently realized that we are able to pay
higher wages and give our working inen in this country a
better standard of hiving very I:ugcil;y on account of cheap
fael, and that, if fuel rises much in price, wages must
come down to cnable us to compete in foreign markets.
Tr would be a curious anomaly if a high minimum wage
were fised in the coal trade, and that the direct result was
a

treated with such scant i at the g
ports. It is cvident to any onc who has watched the
shipment, for instance in Glasgow, that much of the care
spent in handling the coal at the collierics is rendered of
no effect by the smashing which it gets in falling from the
trucks into the holds of the vessels.

wering of the gs of all other classes of labour.

No coal master grudges good wages where they can be
paid, and history shows plainly enough that there ate
times when very high wages arc carned, if there are other
times when the figure is below what all would desire to
sec. The average is above that carned by men of the

hen the milway companics and harbor propri
shall have given us the best possible arrangements for
shipping our coal, we shall feel that we are neglecting
nothing that can assist us in placin‘g our coal and dross in
the market, in the condition most ble for d
-ing the best price that can be got.

WORKING COSI—TIE LABOUR QUESTION.

. The preparation of coal for the market is of immense
importance, but, after all, the main question we have to
deal with is the working cost. In speaking of the neces-

same diog in other i , and it is surely not
much to ask those employed in the coal trade to take the
good with the had, to make the most of good times, and
20 help the country durinxi’pcritxls of depression by taking
tower wages 1o cheapen the cost of fuel, and so stimulate
demand and prepate for better times. It is to be hoj

that this clajm for 2 minimum wage will be very scriously
considered before being further pressed by aif the men
interested and that the leaders will not force on demands
which will, in all probability, only end in disaster for the

" periods,

justing general advances and reductions of wages, it is
weil worth trial.  The difficuluies can he overcome if the
subject is approached in a fair-minded manner by masters
and men.

It scems to me that the pracipal points to be observed
for a fair stiding scale are s (1) it should be such as to
give as nearly as possible the same wages as those that
would rule without a scale, viz., there shoukd be large
i of ad and of wages with the
risc and fall of prices:  (2) it should act qmckl[)' and fre-
quently ; and (3) it should be open for revisal at stated
The subject is too large a one for auc to take
up here at length, but I mention it now, as I look upor.
the sliding scale as one of the best expedients for preven-
ing dislocations of trade such as have recently occurred.

I think we may take it for granted that, even if wise
councils provail and the miners' leaders learn to take a
reasonable view of the wages question, we have come to
a tim¢ when wages will be generally at a higher level

than formerly, with rises and reductions taking place
rriodicafly, .but with rises to higher levels, amd with
.reductions not to such alow levelas formerly. In view
of this, and of i d P it is very

for mining engincers to relax no cffort to introduce all
possible improvements in working, that coal may be
raised at the awest possible cost. This is all the more
necessary from the gradual irrcasing difficultics in
mining. °

There are many seams now being worked whith would
not have been touched twelve or fifieen years ago, either
on account of their great depth from the surface, thinness

or inferior_quality, or the heavy quantity of water to be
pumped.  The increase in the ‘depth of working seamis
over a series of years has been very noticeable. Ina
recent paper, Prof. Hull gives the average increase in
depth for England, since the d of steam

cngines, as being at the rate of 13}4 feet per annum.
could give many examples of thinand inferior seam~

now being worked which were formerly neﬁlecled, but at

is hardly necessary to do so as you are 2l aware of the

fact. There are many collieries which were supposed to
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be exhausted twelve or fifteen years ago, which are pro.
ducing a fais vatput still, mawly from scams such as 1
speak of, and there are distacts which seemed to be
approaching  exhanstion many years ago, which have
lately shown signs of new life.

IMPROVEMENTS IN MECHANMCAL APPLIANCES,

Fortunately mining engincenng has hept pace with the
increasing difficulues to e met, and there are many -
provements in the vanous departments which “have
assisted in kcg;ying down costs,  If wages are to bie
higher in the future, there will be more vceasion even
than in the past for the introduction of labour-saving
chinery, and managers shoukd be on the outlook for every
possivle plan of introducing it

In my opinion there 15 a comiderable cheapening of
cost 1o be lookesd out fur by the adoption of coal-cutting
machines. There are, no doubl, many seams which are
unsuitable for theie use, but they might be adopted wath
stccess in very many cases,  One of the things that has

rrevented their wote general adaption in the past i the
cavy first cost with the fear of failure, indeed with the
history of failure in many cases.  Another diflicalty has
licen that compressed aur, the power generally employed,
while convenient i many ways, has the disadvantage that
the efliciency is very low, and the trouble in laying pipes
and in connevion with their upkeep is very great. 1
believe tha, at no distant date, electnioty will solve these
difficulties.  Wires are very mtch more easily laid than
pipes, and an cflicicney of fully 50 per cent. can be got,
against 20 0r 25 per cent. for compressed air.

There are many other advantages and comparatively
few drawbacks.  The advantage to be gained from coate
cutting by machinery is not onl{' ll:ll\ltl.‘h cost at the face,
but concentration of ouput, and therefore reduced on-cost
chasges.  With wmachines, very much more coal can be
put ot from the same faces than wuh men, and, there
fore, haulages can be conventently arranged to work
closer to the faces, and these hanlages will be worked
more cconomically because they will hase a larger
quantity of material to comey.  This aspect of the haul-
age question is impartant. In many cases the cost of
bringing coal from the face 1o the rupe 1s a large propor-
tion of the total cost of drawing.  The system used at the
Bent colliery, and desenibed in the Zyansactions, appea >
to be one of the best designed haulagres e this eespect.
The rope can be brought very ncar a range of working-
faces, and the hutches can Le hung en more easily than
with most_havlages, at a number of different places, T
think a similar arrangement  might be mllopxcd with

These are a very few examples of some of the points
requinng careful attention, but every detail in connexion
with the working of a colliery is of importance.  T'o have
pulleys, hantage-tollers, hutches, etc., all of the best con-
struction, and kept in the best condition, is of great
moment, and we would be surprised, I am sure, if we
were to hnow the actual loss in money occasioned by the
want of attention to what are often considered tritles.
Take for c\amKh* the question of balance rapes for cages
in deep pits.  Mr. C. M. Percy has shown l‘xc result, by
calenlation, of warking with and without a balance rope.
e takes a pit 1,200 feet in depth with an output of 1,000
tons in § hones,  He makes out that in such a case the
use of balance ropes would save three Lancashire boiless
25 feet long and 7 feet in diameter.  These are striking
figures, as an example of the importance of what appears
to be a detail,

COLLIERY FURL LONSUMPTION.

Perhaps one thing that is as much deserving of atten-
tion as anythug about a colliery 15 one which has been
least coustdered in the past, <l that isthe fuel consump-
tion.  As small ccal bHecomes more valuable, this ques-
tion 15 pressing tselfl more and more upon the attention
of those interested an the workimg of collieries.  The
importance of 1t to the nation as well as to colliery owners
1s evident, when we consider that at least 9,000,000 tons
of coal are used annually at colheries, and the quantity
becowes greater n proportion as the shaits become
deeper, as the water i many cases hecomes heavier, and
as tiere is a more eatensive use of machinery for haulage
and other purposes.  New colleries show considerable

| in ion to fucl ¢ . Imy ¢ boilers
are superseding those of the egg-caded type.  Roiler

“fevelling of a coal-fickl,

except 10 kindle our own at it The education whicha
man gives to himself is always morc valuable than that
which is given to him, and the best part of our knowledge
is that which we work out for owrselves, bt it is, nevess
theless, true that the stored-up knowledge of others will
often save us much unnecessary labour.

T have a strong fechng that wining engincering has not
been developed like other sciences in such a way as to

ive a record of the results of investgations made.  The
hooks on the subject are, for the most part, far too general
in their nature, In cach new one published it is sought
to cover the whole ground, and 1t therefore often is no
real addition to the hterature of the subject.  The time
has surely come when the science should e more specials
ized, when we should have separate books deating with
various forms of king, haulages, L.cutting ma.
chinery, washing machines, and cleaning plant, cte., all
giving careful descriptions, going into detaits, and taking
up theoretical as wetl as practical questions.

In connexion with the importance of working from
general principles T may call attention 1o the great need
af accuracy, and the great advantage of taking careful
notes for every coltiery. ANl managers who work on this
principle must feel what an immense advantage it is to
have carefully recorded all the information abeut the
waorkings of a colliery, Take for example the careful
If it is troubled, and if there
are, in cansequence, mires to cut, much cxpense will
often be saved by the knowledge of levels in different
patts of the coal ficld, and where these are known in one
seam, the workings in other seams can be haid out ta
greater advantage.

Where a seam is exhausted, and another has to be
worked in the same coal field, it is often felt what an

pressures up to 100 lbs. per square inch are L 4

Cony 1 lensing engines are being evs
tensively used for heavy pumping purposes,  Expansion-
valves are more ofien made use of,  Feed-water heaters
are almost universal.  Stokers and improved fire-bars are
frequently introduced, and steam-dryers and traps are
common. It isa ity that we have not more statistics to

gude us 0 the actual «aving effected by the ad of

ge it would be to have such details
available, and most mining men are famuliar with puzzling
over old plans to make the most of the meagre informa-
tion which they give.

So far as [ have referred to colliery managers, colliery
owners, and engincers, but it is not to these onlr that we
should loak for ‘impmvcmcnls in mining. Valuable in.

such improvements. It would be an exceedingly interest-
ing thing, for instance, to take a colliery where little
attention 15 paud to fuel consumption, 1o take indicator
diagrams from all the engines, had ther defects, and put
them into good order, 1o adopt various i

i ly in Jetails, might be made by intelli-
gent workmen if they were encouraged to devise im-
provements in ¢o nexion with their worh, It is the man
who is constantly engaged with particular details who is
most ready to see defects and wost ready to suggest

)
such as heaters and steaw teaps, and then find the saving
of fucl resulting,

When we consider all the vanous points that are of

advantage in tongwall as well as in | work.
ings, provided the coal field has & modesate and fairly
uniform dip and fise.  One great advantage of the system
is that single roads only are needed, aud this is a very
jmportant point for longwall workings where the tof is
bad, '

1t is well adapted where it is desired to have a self
acting haulage from rise workings,  There are somne
haulages on this principle at the Hallside colliery which
appear 1o be very successful. - [tis a pity to see the forces
of nature going to waste, and there are many cases where
the force of gravity antd power to be got from falling
water might be employed tor useful puepases.

One of the subject: i+ connesion with haulage which
deserves very special attention is the conveyance of power
from the surface to the workings by ropes, steam or clece
tricity.  We require papers for the Institute on this
subject, giving actual results from experience=not mere
gencral statements, which are of Little value.

The arrangements for loading and unfoading cages at
pit_bottoms and on the surface are of great importance,
and perhaps often too little considered.

| in connevion with the working of a collicry
we must be struck by the amount of varied knowledge
that collieey managters requize 10 be possessed of.  There
has been in the past, perhaps, sone tendency to clevate
practice at the expense of theory,  The latter ought—to
a considerable extent = 10 regulate the forner, and one
great ohjection to rule-ofsthuml is that every
colliery ‘manager sery Iargely Tearns for himself, and, to
same eatent at least, must acquire his knowledge at the
eapense of the collicry which he has under his care,  As
the paet Coleridge said, *‘ Human eaperience, like the
stern lights of a ship at sea, llamines only the path which
we have passed over,”  But it ought to he our aim to let
our experience henefit others as well as ourselves, and
to prevent the loss of knowledg * gained thereby.  This
can be done by eadeavouring to reduce praciice 10 theory,
and by forming genceal principles which may guide others.
Do not _think, however, that I am speaking against the
value of practical knowledge in any way. Theory may
help practice, but jt can never take its place.

Asa writer has put it —** When we use another’s light
we must not take his candlestick, nor even his candle,

| , and not the coal waster, cngincer or
wanager, who, have all to attend mare panticularly to the
larger and more important matters in connexion with the
management.

<l

The Only Perfect
Pulverizer of all Re-

fractory Substances.

BRADLEY FERTILIZER CO., 92

GRIFFIN
MILL

Will work either wet or dry, and deliver a finished product.
Capacity, 3 to 4 tons per hour on Phosphate Rock; 134 to 2
tons per hour on Portland Cement, Quartz, or Ores, depend-
ing on hardness of material to be pulverized and fineness of
product. Grinds from 3o to 250 Mesh with equal facility.

MO JOURNALS IN ORINDING CHAMBIN. BALL RIID ON BHAFT HAVING DINECT PORITIVE AO'IOI} on
MATERIAL. MINIMUM POWIR PROOUCES MAXIMUM AMOJNT OF PRODUST. w 18 ASROLUTILY QUAR.
ANTEED N EVERY ALSPEICT, ROTH AR TO CONBTRUCTION AND CAPAITY.

OPERATING (XPENEL MUCH LESS THAN STAMS MILS. LAROC NUMBIA OF MRLS IN USE ON .
FEMNT MATEAIALS WITH POBITIVE SUCCIES 1% TVENY INSTANCE.

TIRAT COBT, WFAN, AND

Comrespondence solicited, and llustrated de-
saiptive pamphlet furnished on application to

STATE STREET, BOSTON.
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'The CANADIAN MINERAL WOOL CO. Ltd.

122 BAY STREET, TORONTO
LAMKIN PATENT

Pipe and Boiler So— N STEAM
COVERINGS. PACKINGS.

ASBESTOS GOODS OF EVERY DESCRIPTION.

KEEP YOUR BOILER TUBES CLEAN AND SAVE YOUR FUEL

A%

K P
Cuts the Scale, .Z’g Cieans the Tube
Carries all N >
A tati I-ﬁ :‘A in one
ccumulations i e Tad
N o = % |4l PERINCH Operation.
orward. 25. u’,smg/
o, TuBE W
H or ;ﬁ

DARI.ITNG BROTHERS,

Feliance Works, 112 Queen Street, MONTREAL, QUEBEC.

CHEMICAL AND ASSAY APPARATUS —©—

AGENTS FOR THE DOMINION FOR THE @ ﬁ\

MORGAN CRUCIBLE CO., BATTERSEA, ENG.

AND FOR THE
ANALYTICAL and ASSAY BALANCES and WEIGHTS of | Aouno.
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 Bohem-
ian Glassware ; Royal Berlin and Meissen Porcelain
Platinum wire, Foil, Crucibles and Dishes,
Swedish and Rhenish Filter Paper.

LYMAN, SONS & CO.

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

BALBACH

SMELTING & REFINING

COMPANY,

EDWARD BALBACH, JR.. - PRES'T.
J. LANGELOTH, - - VICE-PRES'T.

Newark, New Jersey.

-

MINING LAWS OF ONTARIO.

A.\‘Y person may explore Crown [Lands for minerals.
Mining lands may be taken up as surveyed loca
tions or staked claims.
Locations range from 40 to 320 acres.
Claims range from 10 to 20 acres on vein or lode.
Locations may Le acquired in fee or under leasehold.
Price of locations north of French River, $2 to $3 per
acre, and south of it, $2 to $1.50, according to distance
from railway.
Rent of locations first year 6oc. to $1 per acre, and
subsequent years 15c. l0 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.
Royalty not charged until seven years from date of
patent or lcase, nor (as provided in s. 4 (3) of the Mines’
Act, 1892), until filteen years in the case of an original
discovery of ore or mineral.

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

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

to stake out a second claim.
Crown Lands sold under provisions of mining laws in
force prior to 4th May, 1891, exempt from royalty.
Copies of the Mines Act, 1892, Amendment Act, 1894,
may be had on application to

ARCHIBALD BLUE,

Director Bureau of Mines.
ToronT0, May 25th, 1894.

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

Buena Fe Sampling Works :
Agency, SABINAS 'COAHULLA,
Mexico.

Original discoverer of ore or mineral on claim entitled |

FOR SALE

NEW AND SECOND-HAND

Mining Plant, Machinery,

TOOLS, ETC.

The Property of the British Phosphate Co. Ltd.
Glen Almond, Buckingham, Que.

-

Bullock Diamond Drill, complete, with bit set with 8
carbons, core lifter, core harrel, 200 ft. coupled dril
rods, wire rope, hose, diamond setter’s tools, etc
Capable of boring to 1,200 ft.

80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

30 h.p. Waterous Engine Co’s Multitubular Boiler.

Worthington Duplex Steam Pump, 54in. x 3%4in. x
5in.

1 do do
Ingersoll Steam Hoist.
Inclined Shaft Pit Head Framing, complete, with

-

do 4}in. x 2¥in. x 4in.

]

guides 150 ft. long, large diameter sheaves, side
stopping levers, safety catches, two cages to carry
mine dumping cars, flexible steel winding rope
7%in., etc., etc.

Set Double Beam Wharf Weighing Scales, 230 x 43,

-

5ft. x 6ft., weighing up to four tons.

Set Wharf Hopper Scales, weighing up to 3,600 lbs.

Hardwicke Steam Pump.

Ingersoll Air Compressor, 12in. x 18in.

Compressed Air Receiver, 12ft. x 1ft. 6in.

Pile Driver and Fittings complete, (monkey 1,600 Ibs
weight.

3in. Seargeant Drills and Tripods.

2% inch Eclipse Drill and Tripod.

Tunnel Column for ditto.

No. 4 Sturtevant Blower.

No. oo do do

[

Machine Lathe and Tools, complete.

12 h.p. Horizonal Engine, by Low, of Ottawa.

Steam Rotary Hoisting Engine, Drum, Brake and
Wire Rope.

[ I I T RN

1 No. 5§ Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, 12in. guage,
constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, 1in., 1%in., 14in.

2600ft. Iron Track Rails, 25 Ibs to the yard,

10} Karats of Curbons for diamond drill, unused.

2900ft. 34in. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted
sizes. .

3 Electric Blasting Batteries.

Also a large quanlity of wrought iron piping, 4in., 3in.,
2in., 1}4in., 1}in., 1in., pipe fittings, steam hose—
miners’ tools, tire bricks, building bricks, blacksmith’s
coal, several end-dumping cars, car wheels and axles,

rope sheaves, derrick masts, booms, etc., explosives,
screens, machine steel, wire ropes, stoves, etc., elc.

The whole of the above in good condition and working
order, conveniently situated at the wharf of the British
Phosphate Co. Ltd., on the River du Lievre, nine miles
from Buckingham, Que.

Inspection invited and further information forwarded
upon application to

J. B. SMITH, Manager,
British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.



PROVINGE OF NOVA SCOTIA.
Leases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

.

—AIND——

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1893, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are Iaid off in areas of 150 by 250 feet, any number of which up to one
hundred can be included in one License, provided that the length of the block does
not exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 perarea. These leases are forfeitable
if not worked, lut 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
tabor be not performed. - .

Licenses are issued 10 owners of quartz crushing mills who are required to pay

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

Applications for Licenses or Leases are receivable at the office of the Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to 1. Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every 15 miles from Halifax in which to make application at
the Department for his ground.

MINES OTHER THAN

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

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

GOLD AND SILVER.

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

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

The Gold district of the Province extends along its entire Atlantic coast, and
varies in width from 10 to 40 miles, and embraces an area of over three thousand
miles, and is traversed Ly good roads and accessible at all points by water.  Coal is
known in the Counties of Cumberland, Colchester, I'ictou and Antigonish, and at
numercus points in the [sland of Cape Breton.  The ores of Iron, Copper, etc., are
mict at aumerous points, and are being rapidly secured by miners and investors.

.

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

THE HON. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NNOVA SCOTIA.
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DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL METAL MERCHANTS.

OrrFice: New York Life Buildin'g, - MONTREAL, QUE. .

' CANADA IRON FURNACE COMPANY, Limited, -

—_— —M.A.N'UF.A.CTU'RERS oF-—

 CHARCOATL PIG IBOl\T

(F om the Famous Ores of the Thre e Rivers District.)

~ Offices: NEW YORK LIFE BUILDING, MONTRE L QUE o

GEORGE E. DRUMMOND - Ma.nagmg Director.

Plants at RADNOR FORGES, qu-: GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE, LA PECHE, QUE. .

S M@memm CXR mgmﬁm @@MP@NY

RAILROAD O_A_J:% WHEELS
- STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY 3

Works. LACHINE, QUE. Offices: NEW YORK LIFE BUILDING VMONTREAI.

THOMAS'J 'DRUMMOND . GENERAL‘ MANAGER.\;‘ |

e DRUMMOND McCALL PIPE FOUNDRY Co. Ltd '

! .

a0 PR —— el ﬂastmgs &u

WORKS L_A.OHINE Q,U'EBEG

,_OFFICES NEW YORK LIFE BUILDING MONTREAL

LUDLOW HYDRANTS, VALVES &c ALWAYS ON HAND .

v
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 THE DOMINION WIRE ROPE COMPANY, Lro-

—MONTREAL————

Manufacturers of ‘LANG S FPATENT w:l:n.:a ROXFE.
FOR

TRANSMISSION AND COLLIERY PURPOSES.

© SOLE C’ANADIAN AGENTS for the pm ] WHEN NEW

" . CELEBRATED

i ;;“-, NS

SOLE CANADIAN AGENTS for the

| CELEBRATED
MILLER & HARRIS-MILLER s < “BLEICHERT"
~casLewavs. | B Tramwayvs.,
Also Ropes for Hoisting, Mining, Elevatros, Ship's Rigging and Guys, Etc., Etc. Sead for Catalogue and Bsfimates to P.0. Box 1942
| ROBB-ARMSTRdNG ENGINES THE MONARCH ECONOMIC BOILER -

—COMBINES ALL THE—

ADVANTAGES

—OF~

Light Portable Forms

SIMPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR,

~—~WITH THE—

BllllT ON THE AMENBAN INTERBHANGEABLE SYSTEM. ‘ HIGHEST PQSSIBLE EGONOMY

.——————M.A.N"U’I'A.OTVRIID nw

 ROBB ENGINEERING COMPANY, LT). %  AMHERST, NOVA SCOTIA.

Dominion Coal Company lelted

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little
E Glace Bay, Bmdgeport and Gardner Colherles

—-—-——OFFERS FOR SALE—-—-——-—

- STRAN, 6AS and DOMESTIC COALS of HGHEST UUALITY

Carefully prepared for Market by 1mproved apphances, either F.O.B. or Delivered.

It 1s also prepared to enter into Contra,cts with Consumers covenng a term or

years. Its facilities for supplymg Bunker Coals with promptness is unequa.lled

———APPLICATION F OR PRICES ETC, TO BE MADE TO—ro

J S McLENNAN Treasurer, 95 Mﬂk St., BOSTON MAss.A

DAVID McKEEN Resident Manager, ‘M. R. MORROW
Glace Bay, Cape Breton. .50 Bedford Row Hahfax

KINGMAN BROWN & CO Custom House Square Montreal




