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4GANADIAN RAND DRILL GO. Stersrooke, Que

Mining, Tunneling & Rock- Workmg Machinery

STRAIGHT LINE COMPRESSORS.

ogliha. DUPLEX, CONPOUND & CONDENSING COMPRESSORS

With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

™ THE JENCKES MACHINE CO., Sole Agents,

16 ’'I(CTORIA SQUARE, MONTREAL. HALIFAX ROTEL, HALIFAX, 63% CORDO¥VA STREET, VANCOUVER.

ALL: KINDS OF

RUBBER GOODS for MINING PURPOSESH

' MANUFACTURED BY
AN I

~;~ THE GUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO,.vo.

cifice 618 63 FRONTST WEST TORONTO. FACTORIES AT PARKDALE.
& Air Hose, Rubber Bumpers and Sprmgs Fire Hose. Pulley Covering. Rubber Clothing & Bools

| Steam

INGERSOLL ROCK DRILL CO.

ROCK DRILLS foomess -
‘ MINES & QUARRIES
STRAIGHT LINE, DUPLEX & COMPOUND

AIR COMPRESSORS, -

Stone Channelling Machlnes, Goal Nlmmg Machmes, and Complete Plants of
Mining Tunnelling and Quarrying Machinery.

164 ST JAMES STREET, MONTREAT.
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80,000 IN USE

LIFE, and PROPERTY are o o or

CHEAP .

E N DRNG ERED | ' BOILER A'I;I;LIANCES.

.. THE P E NBERT H SPECIALTIES

Are SAFE, because . ..
WELL MADE and
4THOROUGHLY TESTED

y VALVE DRIP WATER GAGE
PENBERTHY iamsnss
| ' SAFETY CRANK PIN OILER
, - . | AUTOMATIC INJECTOR, Ete.
s oons PENBERTHY INJEGTOR GO
]

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

THE CASSEL GOLD EXTRAGTING CO. LTD.

OF GLASGOW.

Tue MAGARTHUR-FORREST PROCESS (CYANIDE)

Nll E OWNERS and others, having Gold Ores and Tailings bithertq untreatable
at a profit, should send samples, prepaid, for experimental purposes, to the
. Company’s ‘Agent, W. PELLEW-HARVEY, F. C.S., when Cost of Treatment,
Amount Extracted, and other particulars will be sent.
We want to contract for the purchaﬂe of Tailings, in parcels of ro,000 tons and
upwards, or will treat on commission.

Annnsss- EXPERIMENTAL WORKS,
Pender Street, - . Vancouver,'B.C.

W. PELLEW-HARVEY, FOS Supermtendent.

. . THE WEBSTER . s

VACUUM FEED WATER HEATER & PURIFIER.

o 0] Aggregate Sales 400,000 HORSE POWER CGuaranteed.

We guarantee this Heater to give better results than any heater
in the market, and will furnish the same subject to 30 days’ trial.

IN ‘STOCK—Hecaters from 10 h. p. to 4ob h p inclusive, in
stock for prompt shipment,

it ) >, THE' cnunu:noa" £
:m;x::x - SORNCHACHE FOR 5 £=&° SEND FOR ILLUSTRATED CATALOGUE."&}

FOR ROCK. “BIND" & COAL

WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

N MAVUFACI[RFD BY

'DARLING BROTHERS

“RELIANCE WORKS,” MONTREAL.

THE HARDY P.A.TE.'NT PICK CO. Limited

SHEFFIELD, ENGLAND!
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NOVA SCOTIA STEEL COMPANY, 'LIMITED ;
MANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 35" to 33" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds, -
Bright Compressed Shafting 58" to 5 true to , 2, part of One Inch.

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

WORKS & OFFICE: NEW GLASGOW N S

 AUSTEN BROTHERS.

RAILWAY, COLLIERY AND GOLD MINERS SUPPLIES.
No. 124 HOLLIS STREET, HALIFAX, N.S.

EZALL GOODS AT MANUFACTURERS PRICES.

~ MACDONALD & CO., LimiTep.

———MANUFACTURERS AND DEALERS IN——

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,
FOR MINEKS9 USK.

Call or Write us for Prices. HATIFAX, 6 IN.S.

LRruRo Founory & |
= M AcHNe(R |

[ rgipeers
BoilerMakers’ |

and. Founders
F TRURO

MACHNERY B2

| Winoine Encives  Ellliiiiael|
= | SpeclalMlxture.Shoes&l)les
T Best P “S Fon % | with the et RecaRb < WiRLD

QOLD M'N ' NG MACH ' N ERY | Wﬁ,‘iﬂrlvg q,un.hty ungureagged

OTARY §aw Minys.
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DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

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

The Diamond Drill brings to the surface a solid c¢ore of rock and mineral to
any depth, showing with perfect accuracey the nature, quality and extent of the
ore-bearing strata, and with great saving in time and expense over any other
method.

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

SULLIVAN MACHINERY COMPANY,

“M" Dril—Hand Power. Snccessors to DIAMOND PROSPECTING (0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N" Drill—
MANUFACTURERS AND DEALERS IN Ca . ft. d
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and pacity—a,000 epth.

R . other Quarrying Machinery. Removes 1§ inches solid core.
oves 1,y inches solid core. Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery. t
: Contractors for Prospecting Mineral Lands with the Diamond Drill.

ELECTRIC BLASTING:

VICTOR ELECTRIC PLATINUM FUSEHS.

Superior to all others for exploding any make of dynamite or Llasting powder. Each fuse folded separately and packed in
neat paper boxes of 50 each. Al tesied and warranied. Single and double strength, with any length of wires.

“FPULL-UF” BLASTING MAOCOEINIE.

. The strongest and most powerful machine ever made for Electric Blasting.  No. 3 fires 30 holes. No. 4 fires 50 holes.
No. 5 fires 1co holes.  They are especially adapted tor submarine blasting, large railroad quarrying, and mining works.

IVIOTOR BLASTING NMACEINI.

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

Manufactured only by JAMES MACBETH & CO.,

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

EXAMILTON PFPOWDER CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE ad ECLIPSE

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

OFFICE: 103 ST. FRANCOIS XAVIER STREET. MONTREAL,

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

dB.Roller Chains, Stesl Drag,
fiSteel Cable and Special Chains

ELEVATING
wCONVEYING Specially adapted for Heavy Drives in Damp or Exposed Places,

MACHINERY in Mines, Saw Mills, Paper and Pulp Mills, etc.
POR HANDLING MATRRIAL OF ALL KINDS
POWER TRANSMISSION ' o
MACHINERY. CHEAPER, LICHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER.

Oy . |
S

e, | VWV, A, FLEMING, Sl o

Yor Jong and
distance Convoying.

»

|

THE JEFFREY MFS. 00, &3fuiggin . 57 St. Francois Yavier St., MONTREAL. - Victoria Chambers, OTTAWA.
- Columbus, Ohlo,  —ssrr G
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CANADIAN GENERAL ELECTRIC CONPANY Lud

. . . PIONEER MMIU‘FAGTURERS IN CANADA OF .

ELECTRIC MINING APPARATUS.

Motors

Rotary Drills

Prospecting Drills

Percussion Drills Crushers
Tramways Coal Cutters
Rope Haulage Locomotives

i o
%&! LL’%V

ELECTRIC PEROUSSION and ROTARY DRILLS

kIn Operation at the Wentworth Gypsum Quarries, Windsor® Nova Scotia.

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

When Water Power is available we can turnish apparatus to Generate and Transmit Electrie
Power with Economical Results, up to a Distance ot Twenty Miles and upwards.

BRANCH OFFICES and WAREROOMS :
1802 Notre Dame St., Montreal 133 Hollis Street, Halifax

Main Street, Winnipeg Granville Street, Vancouver.

Head Offiee: 60-71 Front Strest West, Toronto. Ont.

FACTORIES: PETERBOROUGEH. ONTARIO.
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~ MINING AND MILL MACHINERY.

Steam HEngines, Rock Crushers, Boilers, Derricks, Steam Pumps,
' Water Wheels, Brass and Iron Castings
) of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

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

LEVIS QUER.

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., ate.

WRITE FOR OUR PRICES. .,

JEFFREY STEEL CABLE GONVEYORS, Satesstrion ~ CANADIAN GEMS,
For Handling Coal, Ores, Chemicals, Refuse, Etc. : PRECIOUS STONES,
CHAIN | ORES & MINERALS.

ELEVATORS I , -
HE ATTENTION of Studemts and Collectors is directed to the REVIEW'S

AND . . . . .
Cabinets of Canadian Gems, Precious Stones and Minerals.

CONVEYORS No. No.of

: Specimens. .

i I 30 Canadian Mineralsin Box............ ... .. .$ 100
| 2 30 Canadian Mincrals in Box, larger ... ... .. ... 250
é 3 30 Apatite and Associated Minerals in Box. .. .. ..., 1 00

30 Apatite and Associated Minerals in Box, larger .. 2 350
SEND FOR CATALOGUE 30 Canadian Minerals in Box. :

The JEFFREY MFC. COMPANY, Columbus, 0, © & * @ .0 i

do do do larger ... oL, 5 50

Also, 163 WASHINGTON STREET, NEW YORK. 100 Canadian Minerals in Box

..................... 7 0O

9 100 do do do arger. ..., ....... 1200

. 10g 100 Canadian Minerals in Cabinet...... .. ....... 25 00

Chemical avo Assay Apparatus | ° 13 Ce e o o 00
12 210 Canadian Minerals, including Foreign Minerals,

in Cabinet.................... .. .. .. 100 00

AGENTS FOR THE DOMINION FOR THE ) 13 30 Ores (Canadian)in Box .. ............... .. .. 150

® 14 60 Ores (Canadian) and Foreign) in Box........ ... 5 00

MORGAN CRUCIBLE co- BATTERSEA’ ENG. I5 60 Econom.ic .\l.mcmls (Canad.iun) in l‘iox e 4 oo

16 100 Economic Minerals { Tanad’n and Foreign) in Box 10 00

AND FOR THE 17 30 Precious and Ornamental Stones (Canadian) do 3 50
18 60 Precious and Ornamental Stones (Foreign and

ANALYTICAL and ASSAY BALANCES and WEICHTS Canadian) inBox ......... ...... ... .. .. .. 10 00
19 30 Cut Precious and Ornamental Stones (Canadian)

or BECKERS SONS, ROTTERDAM. inBox,$10to. .. ... 50 00
. 20 60 Cut Precious and Ornamental Stones (Canadian &

Foreign) in Cabinet, $30 to... ... ... . .. ... 100 00

Baker & Adamson’s C. P. Acids and Chemicals, Brown’s Portable Assay
Furnace, Hoskin’s Gasoline Blowpipes and Furnaces, Dangler
Laboratory Lamp, Microscopes of E. Leitz, Wetzlar,

Kavalier's Bohemian Glassware ; Royal CABINET AND MUSEUM MINERALS.
Berlin and Meissen Porcelain
. . . We can supply single specimens of a great number ot Canadian and Foreign
Platinum Wire, Foil, ' Minerals. If you want something especially good let us know, and if we have not got
it we will book your order.

In addition to the above, we will make up sets of Minerals to conform with
“Dana’s Manual,” or the work of any other author.

Crucibles and Dishes, Swedish and Rhenish Filter Paper.

LYMAN, SONS & COMPANY, |CANADIAN MINING REVIEW

380, 382, 384, and 386 St. Paul Street, MONTREAL OTTAWA, ONTARIO.
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MINING LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca

tions or staked claims.
Locations range from 40 to 320 acres.
Claims range from 10 to 20 acres on vein or lode.
Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per ¢

acre, and south of it, $2 to $1.50, according to distance
from railway.

Rent of locations first year 6oc. to $1 per acre, and

sulsequent years I5¢C. to 25¢. 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 pits mouth less cost of labor and explosives,
Royalty not charged until seven years from date of
atent or lease, nor (as providud in s. 4 (3) of the Mines’
Act, 1892), until fifteen years in the case of g original
discovery of ore or mineral.
Original discoverer of ure or mineral on claim entitled
to stake out a second claim.

Crown Lands sold under provisions of mining laws in |

force prior to 4th May, 1891, exenipt from royalty.
Copies of the Mines Act, 1892, Amendment Act, 1894,
may be had on application to
ARCHIBALD BLUE,
Director Bureau of Mines
ToroxTo, May 25th, 1894.

CONDITIONS

OF

Obtaining Government Drill to Explore Mines

or Mineral Lands.

Owners or lessees of mines or mineral lands
in Ontario may procure the use of a Government

Diamond Drill, subject to the provisions of the

Rules and Regulations relating thereto, upon
giving a bond for payment to the Treasurer of
the Province, of costs and charges for (1) freight
to location, (2) working expenses of drill, includ-
ing labor, fuel and water, (3) loss or breakage of
bits, core lifters and core shells, (4) wear or loss
of diamonds, (5) other repairs of breakages and

wear and tear of machinery at a rate per month |

to be estimated, and (6) an additional charge of
$50 per month after the mine or land has been
shown, through use of the drill, to be a valuable
mineral property.

Of the aggregate of costs and charges above
enumerated, excepting the sixth item, forty per
cent. will be borne by the Bureau of Mines in
1894, thirty-five per cent. in 1893, thirty per
cent. in 1896, and twenty-five per cent. in each
year thereafter until the end of i1goo. Al
accounts payable monthly.

For Rules and Regulations ## extenso govern-
ing the use by companies and mine owners of
Diamond Drills, or other information referring
to their employment, application may be made
to ARCHIBALD BLUE, Director of the Bureau of
Mines, Toronto.

A. S. !HARDY,
Commissioner of Crown Lands.
Toronto, October 17, 1894.

e

FRASER & CHALMERS
Chicago, II., ‘U.S.A., and 43 Threadneedle St., E.C., London, Eng.

Power Mining, Milling, Smelting, Concentration and Leaching Machinery ; jRe-
turn Tubular and Water Tube Boilers, Corliss Engines, Jones’ Mechanical Stokers,
Hoisting Engines, Riedler Air and Gas Compressors, Riedler Pumping and Blowing
Engines, Cornish Pumps, Roots Blowers, Copper Converters, Pyritic Smelters, Horse-
shoe Roasting Furnaces, Comet Crushers, Crushing Rolls, Stamp Miils, Shoes, Dies,
Perforated Metals, Sectiona! Machinery, Huntington Mills, Frue Vanners, Bridgman .
Samplers, Concrete Mixer, Heavy Machinery and Mine Supplies.

&4 Write for Catalogues.

Works at Chieago, Ill., U.S.A. and Erith, Kent, Eng.
BRANCH OFFICES :

2 Wall Street, New York. City of Mexico, Mex. 527 17th 8t., Denver, Colo.
Helena, Montana. Salit Lake City, Utah

BUTTERFIELD & CO.

Rocx ISTLAND, P.Q.

S meTroming. T CHTHETITE TN
PR 000465000006600000]

ALL KINDS TAPS AND DIES AND KINDRED TQOLS.

Write for our Catalogue.

CANADIAN GEMS, PRECIOUS STONES
— a0 COLELCTIONS gfonee ane

COMPLETE CABINETS FROM $1.00 UP TO $10.00-

danadian MAdining Review

OTTAWA, ONTARIO.
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If you want BALBACH

SMELTING & REFINING
BAGS = ™fum
EDWARD SALBACH, JR.. - PRES'T.
J. LANCELOTH, - - YICE-PREST.

ASBESTOS, PHOSPHATES, ORES, &c., Newark, New Jorsey.

FOR PACKING

———————

Send to us for Samples and Prices, Smelters and Refiners of
Gold, Silver, Lead, and
Copper Ores.
Every Quality and size in stock. D)
Specially strong sewing for heavy materials. Bullion and Argentiferous Copper
Lowest prices compatible with good work. eMatte Received on Consign-
ment or Purchase.
We now supply most of the Mining Companies, and those "\ e—
Smelting and Refining Works :
who have not bought from us would find it to their advantage Electrolytic Copper Works
to do so. NEWARK, N. J.

———
Puena Fe Sampling Works :

THE CAN ADA JUTE COMP ANY (Litd.) Ageucy, SABINAS COAHULLA,

17, 19 & 21 8T. MARTIN STREET, : o :
MONTREATL. STAMPS !

R -~ PRITCHARD & ANDREWS,
| I73 & 175 SPARKS STREET,
..
% 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.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa a:ﬂ Montreal

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

GUARANTEED to do more work with one-half less power than any other Crusher 6 TRAINS D AlLY 6

EXCEPT SUNDAY

now known. m’

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

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND

And all Points EAST and SOUTH.

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

Send for Catalogue or further information to

—_————

P t t d i w t . FAST THROUGH SERVICE BETWEERN
atente n
Canada and United States. a e rous, oTTAWA, "Ew YORK and Bﬂsra"
BRANTFORD, CANADA Andt all NEW ENGLAND PoiwTs.
FoP Tl e s o P by customs i ceamsie
Canadian Manufacturers of the McCully Rock Crusher agent of this company or comnecting lines.
E. J. CHAMBERLIN, C. J. sSMTTN,

General Manage

Passenger Age
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vil

John E. Hardman S.B.

MINING ENGINEER,
83 HOLLIS STREET, - HALIFAX, N.S.

Can be consulted on all matters pertaining to the pro&{siorg
‘The develop and of Gold Properties a specialty.

#m‘nﬂMunul.lu.ml!ln-mIhn..u!hlu-ullIlmnlhunudlumlhluﬁlhu u“mll&.

¥
£ TOUSERS OF THE DIAMOND DRILL. =
'{ Diamond Drill Bits set Promptly by an Effici- £
£ ent Man  All Work Guaranteed. S
% Bort and Carbon Diamonds for sale. Same F
£ termsas New York. Prospecting with }
’ American Diamond Dnll at per L
= foot or by the day. F
£ MoRae & Oo., b
H OTTAWA. £
R o 10 g o o g

J. T. DONALD,
Assayer and Mining Geologist,

156 st. James Street, Montreal.

Analyses and Assays of Ores, Fuels, Furn‘ace Prodqcts,
Waters, etc. Mines and Mining Properties Examined
and Valued.

’ SPECIALISTS v MICA,

MINERS AGENTS,

RICHARD BAKER SON & CO.

19 St. Duustan’s Hill, LONDON, ENG.

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 ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Henky D Q. SEwELL, 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.

Crabb’s Patent Clip

FOR

Endless Rope Haulage

The latest and most efficient Clip in the market ; does
not damage the rope; cheap, simple and substantial in
construction, and certain in action on rising and falling
gradients ; automatically attaching and detaching itself at
Crosses, Junctions, and Terminals ; drags the tub or
wagon on the centre line ; requires no adjusting, it being
always in position to receive the rope ; can be adapted
either to the top. botiom or side of the tub. A sample
one forwarded for one month’s trial, purchase or return,
to any Colliery in the United Kingdom, carriage paid.

Further particulars and testimonials ‘may be had on
application to

G. H. CRABB,

Bunker Hill, Fence Houses,
DURHAM, ENG.

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, &o.

57 COLBORNE STREET, TORONTO.
Speomuq- :
BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBERESTOS.

F. CIRKETL,
MINING : ENGINEER,

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

Reports on Mica Deposits, Ashestos, Phosphate

78 QUEEN STREET,
OTIT.A W A..

E. E. BURLINCAME'’S

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

d A
Gold & Silver Bullion ofineg, Meled and As-
Addross, 1736 & 1738 Lawrence St., Deaver, Ook.

J. LAINSON WILLS, F.C.S.

=

MEMBER INSTITUTION MINING AND MEUALLTRGY
LONDON, ENGLAND.

12 Old Slip, New York.

INVESTIGATION of MINING PROPERTIES
ANALYSES, ASSAYS, &c.

LEDOUX & COMPANY,

9 Clifrf St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of fumace materials in

the world purchase and pay cash against ouy certifi-
cates of assay, through Few York banks.
of the

By special g::uiuion of the
Do o SO e TRY g
l:‘bde: onnsorlu. '
ignments reccived and sold to highes.
bidder. Send for circular giving full particularst
Mines examined and sampled. Assays

and Analyses of all kinds.

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

12 OLD SLIP, NEW YORK.

(Near Hanover Square.)

VANDUZEN STE* PUME

THE BEST IR THE WORLD. N

Pumps Any Kind of Liguid.
Ologs mor

12000 Galions per Hour.
'Cost $'7 to $°15 each. Address

GARTH & CO.,
£361to 642 Oralg 8t. MONTREAL

EBEN E. OLCOTT,
Consulting Mining Engineer & Metallurgist.
18 Broadway, New York CityJ
Cable Address : L« Kramolena.”

Mines examined and reported on. Will act as permanent or
special advising engineer of mining companies.

Special facilities for making working tests on ores

WM. HAMILTON MERRITT, F.C.S.

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

ADDRESS :
16 Toronto St., Toronto, Ont.

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

Member of the American Institute of Mining Engineers

Member of the Society of Arts, Crafts and Industries, London

Member of the Mining Society of Nova Scotia.
ONSULTING METALLURGIST,
HEMIST AND ASSAYER.

&4 Mines and Mineral Lands Sampled, and Assays
made. The treatment of Refractory Giold Ores and Con-
centrates, a specialty.

" QUEEN’S BUILDING,
HOLLIS STREET, - - HALIFAX, N.8.

R. T. Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,
MONTRE.AX, 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,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and Technical 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. Tuition free. For Catalogues apply to the Director

Houghton, Mich.

ROBIN & SADLER

S

a

1882520 1 EDAME 51129 BA . ST,

W. PELLEW-HARVEY, F.C.S.
Mining, nalytical & Assay Work undertaken

Information concerning the Mining Industry
and Mines of British Columbia given.

ASSAY AND : ININC OFFICES: VANCOUVER, B.C.

ORFORD COPPER CO,,

Copper Smelters

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

—SEBEI1.l, —
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Tromsurer Q. A. LAND.
OfMice 37 to 39 Wall Street, New Yerk.
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HOISTING
ENGINES.

ENGINES

FOR
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AND

Inclines.

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

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING > MULIRPPHES
S8tone Derrick Iron,

SOLE AGENTS FOR NOVA SCOTIA FOR Centrifugal Pumps,

BOSTON BELTING COS RUBBER GOODS,
REEVES WO0OD SPLIT PULLETYS.

CORRESPONDENCE SOLICITED.

DREDGES, DERRICKS, STEAM SHOVELS,
" 'S SPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

P. O. Box 178, tShipments promptly and éarefully attended to. i J. ¢. STEWART, . MONTREAL.

OTTAW.A POWDER OO LIMITED.

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

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

pRﬂ ULIC
OQ MA(HI c@/

_STOCK SIZES ALWAYS ON HAND

DRAWINGS AND ESTIMATES
PROMPTLY FURNISHED . .

wve NORTHEY CO. _o: TORONTO. ONTARIO.:
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The Lillooet, Fraser River and Cariboo Gold Fields, Ltd.
—The Directors Feather Their Nests.

During the carly part of the year a company promoted by Mr. I S.
Barnard, M.P., and other British Columbia people, was submitted to the
public in a somewhat meagre and crudely drawn up prospectus.  This
company was styled * The Lilloet (Cariboo) Gold Mine, Ltd,” and its
authorized capital was placed at {50,000 stg. in 41 shares. The
property comprised some 380 acres near the village of Lillooet, Fraser
river, known as the Irving, Jensen, Macdonald & IHurley, Robson, and
Welton claims, and the purchase consideration was _£17,500 in fully paid
shares.  But little was said of the value of the properties beyond the
vague and laudatory puffs of one or two of the parties interested in their
disposal, and, as but little development had been done upon them, their
worth as producers was entirely left to the imagination of those who
might be induced to invest in the enterprise  Since then Mr. Barnard
has been to Londonand has evidently made a full use of his opportunity.
‘I'he name of the company has been enlarged to the more high-sounding
and pretentious “ Lillooct, Fraser River and Carinoo Gold Fields, Lim-
ited,” followed by what can only be described as a hasty and ill-conceived
proposal to increase the capital to £300,000 instead of 450,000 as for-
merly. At a inceting, duly reported clsewhere in our company notes,
the shareholders are asked to sanction this remarkable increase in order
to alter the company from a “prospecting syndicate into a larger devel-
opment company.” It is singular that the original prospectus made no
reference whatever to the company being merely *a prospecting syndi-
cate,” but on the contrary clearly described it as being formed to acquire
and develop the claims already mesntioned.  The Safurday Review, com-
menting on this ¢ffort to obiain additional capital, says:

“The last cable from the company’s mining superintendent stated
that he had ‘sunk to some depth in the bed of the Fraser river and
urgently wanted pumping machinery’ to keep the water out.  That
pumping machinery has never been sent; what is the explanation of
this? What have the directors done with the original 30,0002 They
have not produced any accounts and their conduct appears to us most
extraordinary.  They certainly have not developed the claims, although
they may have spent the money.  The plain fact is, as the company’s
mining superintendent tells us, the company’s ‘gold claims’ are water-
logged, and we may infer that the company itself is waterlogged, and (as
the existing sharcholders are not inclined to subscribe anything moe)
an indulgent public is now invited to subscribe a further £2350,000 for
these incapable financicrs to squander.  And by what means do they
seck 10 obtain that £230,0002 Do they go straightiorwardly to work
and advertise their new issue to the public in the regular way? No;
they are securing, in as many papers are honest (2 dishonest) enough to
encourage such methods, the paid insertion as news matter of the report
of the company’s meeting don Wednesday last, which report, we may add,
consists almost wholly of the speech wade by the chairman of the com-
pany. That speech is intended to answer the purpose of a prospectus

introducing the new issue of capital 1o the public, and it may serve the
purpose admirably, for it contains exaggerated and highly colored state-
ments which never could with safety have been included in a prospectus.
It is a one-sided and a glowing forecast of the company’s wonderful
prospects and vast prospective possessions.  Above all, its insertion as
news matter in responsible newspapers will lead the unsuspecting readers
to suppose that the scheme which it deals with must be of a very sound
and important character, for otherwise the various editors would not
have devoted so much space to the report of the proceedings. This
kind of thing is of course on a par with the shameless system, many
times exposed but still going on, of inserting in various papers as bona
Jfide news the paid-for puffs of worthless mining enterprises. We are
astonished at newspapers and persons of reputation lending themselves
to such disreputable practices. Are the gentlemen who at present com-
pose the directorate of the company aware of these facts? or are they,
like a great many honorable men, tools in the hands of some unscrulous
promoter?”

Referring to the original prospectus we find * The directors are all
personally interested in the sale of the property, that is to say, they
receive 417,500 in fully paid shares and they pay therefor to the original
owners of the claims £9,7350, and have also paid in having the mine
examined and reported upon some £1,750, so0 that in consideration of
the consolidation of the claims and time and trouble taken in the matter
and risk to the money advanced before the formation of the company
and satisfactory results obtained, their joint profit receipts are 46,000
in fully paid shares.” 1In this remuneration there was, perhaps, nothing
very unreasonable.  But Mr. Barnard and his associates, during their
visit to London, have evidently become imbued with the atmosphere of
“Golden Africa " (which, by the way, is not even gilt), and whereas when
the company was formed they professed not to stand in need of any

Jremuneration for their services on the board, at all events, until the
sharcholders had received a substantial dividend, they now very cooly
ask for a minimum salary of £ zoo per annum each, while Mr. Barnard
as managing director is to pocket every year a salary five times as much
as the annual increment he derives as a member of the Dominion Par-
liament.

In a later article, under date of 28th ultimo, the Satwrday Review
says: “We should like to ask Mr. R. M. Horne-Payne, of Sperling &
Co., how far his holding {jointly with Mr. F. 8. Barnard) of 27,500 out
of the total number of 30,000 shares issued by the company helped bim
10 carry the resolutions referred to. These 27,500 shares are part of an
original holding of 29,050. They arc described as being  considered as
fully paid’; and we shail be glad 1o learn how much Mr. R. M. Horne-

’ayne paid for them. It would gratify us to know that irc paid for them
at the same Tate as the 1,600 shares have been paid for which he has
unloaded since June last.  We have not space to deal serialim with the
resolutions which it is proposed to confirm on Thursday next, but the
object of these resolutions appears to be an exceedingly drastic ‘amend-
ment? of the company’s articles of association. Whole clauses are to be
cancelled while others are to undergo radical revision. The original
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sharcholders in this company should, before it is too late, very seriously

consider these proposals to alter the company’s articles of association.
Should they finally decide to confirm the resolutions which are said to
have been passed at the company’s previons meeting, they will place
enormots powers in the hands of the present directors, tot the least of
which will be the authority which these directors are ardently secking
(totally opposed as it is to the spirit of the original prospectus of the
company) to vote to themselves ‘remunerations’ for their *services’ on a
perfectly extrvagant scale,”

The whole affair bears an unsavory resemblance to that ieckless
system of company promotion unfortunately too prevalent at the moment
in London mining finanee, and whose pernicious influence has on more
than one occasion wrought havoe with promising wmining, ivvestinents in
Canada.

At the moment when considerable interest is being taken in the
development of our mineral resources, not only in British Columbia but
in the other provinces, many worthless propositions are afoot, and the
intending tuvestor must be wary,

‘The auriferous gravels of British Columbia are beyond peradven.
ture an exceedingly promising field for the investment of that forcign
capital which we 3o earnestly desire, but successful effort can only be
realized from judicions capitalization, careful selertion of properties,
competent management, and the strictest cconomy in administration.

Gold Mining in Onutario.

The gold ficld of the Rainy River district, like most other gold
cam), in the earlier stages ot developmient, has suffered not a little from
the mistaken seal of its friends.  “That gold occurs overa widely extended
area inthe district is now established and that it will be found profitable
to mine it at a number of places is also probable, but the widely pub-
lished statements of the fabulous nchness at all points serve no good
purpose and really retard its real progress. No one who is capable of
forming an intelligent opinion of the value of gold properties will be
deceived by these accounts : but men wholly unacquainted with the sub-
ject are attracted by them and are induced to squander their money on
claims of doubtful value and often to erect mills in advance of any
development which would warrant such an expenditure.  ‘The inevitable
result of such methods is a number of expensive mills shut down for
want of ore to work and a consequent withdrawal of public confidence
in the gold producing capabilitics of the region.

Mr. W, Mclnnes, of the Geological Survey, who has been investi-
gating the geology of this region, and whose map and report will shortly
be issued 10 the public, was seen on his return the other day and court-
eously gave the Revirw the following summary of the occurrence of
gold and the mineral development of this section of the country: —

# As far as our knowledge of the geology of the district permits us
to judge, the gold is confined to the Keewatin belts, along the cntire
length of which it occurs at intervals.
from Rainy Lake, with a limited development only on the American side
of the imternational boundary, along the Scine and Atikokan River east
ward and beyond the eastern boundary of the district.  Besides the
main central belt there are 2 number of spurs and forks extending north-
ward and north-castward into the Laurentian arca, .

« All along these belts gold has been found, not always, it is true,
in paving quantitics, but enough to give good prospects of profitable
mining at different points.

“The best veins have been found, up to the present, in the divisions
of the Kceewatin embracing the quartz porphyric and various altered
rocks of like origin. In rocks belonging to this class are situated the
mincs about Bad Vermillion and Harold 1.akes, where mills have been
crected, and those on the American side of the international boundary,
Similar Keewatin belts in the Manitou region have yielded goid ata

Once belt of these rocks extends *

number of points, lntt nowhere has development been carried far enough
to warrant the crection of mills in that district.

“The s-stamp mill at Harold lake, operated by the Wiley Bros. of
Port Arthur, has been working during the latter months of the summer.
‘They are here trying only to save what free gold they can hold on the
plates, and are storing the tailings for future treatment. A brick of gold
from the mine, with a reported value of about $uoo.00, was brought out
‘before 1 lett and th .y were expuecting another daily.

“The Sultana, at Lake of the Woods, where they are down about
200 feet, was regularly turning out bricks of gold which would well repay
them for their work

“ Most of the other properties were being worked chiefly in the line
of development, and, if that policy is adhered to, satisfactory results
mav be looked for and disastrous failure averted.”

EN PASSANT.

The Mining Society of Nova Scotia will hold its next general meet-
Ing 1 the rooms of the Society at Halifax on Thursday, 21st November
next. A verbatim report of the proceedings will, as usual, be found in
these columns,

The second volume of the proceedings of the General Mining
Association of the Province of Quebec will be issued to members next
month. The volume contains something over 3oo pages of valuable
matter respecting the progress of mining in various parts of the Dominion
and is profusely illustrated and very handsomely gotten up.  Arrange-
ments for the next mecting at Montreal ine January are progressing and
a good programme is already assured.

‘That our Geological Survey is thoroughly alive to the necessity of
furthering the interests of mineral development has frequently been
questioned, the chief complaint being that new fields of discovery were
overlooked while prowninence was given to territory not at present econ-
omically available. Whatever cause for objection may have existed in
this regard, certainly none can be made this year, the investigations of
Dr. Dawson’s ficld force being very largely directed to mining localities
throughout the country at present attracting attention, as a reference to
the following will show:

Slocan Silver Districts, B.C.—Mr. R. G. McConnell and Ms. 1. V. Rusacll.

The Rainy Lake Gold Region—~Mr. W. Mclnnes.

The Iron Resources of Frontenac and Leeds, Ont.—Mr., E. D. Inpall,

The Gold Fields of Nova Seotia—Mr. E. R. Faribaul.

The Coal Deponits of Nova Scotin—Me. Hugh Fletcher.

The Quebec Gold Fields—Ms, R. Chalmers.

In addition to these, and other important surveys, a very notable
work is being carried on in the Northwest, where a boring is being put
down under an experienced oil-well driller in the tar sands of the Atha-
basca  The ensuing reports of the Survey should therefore be of more
than ordinary interest to our readers.

At a meeting of Council of the Ontario Mining Institute, held on
11th instant, arrangements were made for the immediate publication of
its first volume of proceedings. Members who have not already done
50 are requested to return the revised sheets of their contributions to the
Secrctary as quickly as possible.

Deep sinking in Queensland has apparently not been a success, if
we may judge by the following remarks of the Under Secretary for Mines
in his report for 1894. He says: “Thesum of £10,000 was placed on
the Joan cstimates for the purposc of enabling the minister to grant
assistance towards proving auriferous and other metalliferous Jodes im
deep ground, on such of the goldfields and mineral districts as have
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made but little or no progress in this direction of late, owing to the
inability of unaided private efforts to cope with the magnitude of the
undertaking, and more particnlarly so as to open up new channels of
lucrative employment to an increased number of miners,  In the case
of such applications as may be approved by the minister—who may, if
he sees fit, call in such advice from geological and mining experts as can
throw light on the matter before hitn—the latter may authorize the pay-
ment of a subsidy towards deep sinking, not to exceed an equal sum to
be found by the applicant, and on such terms as will amount to a guar-
antee of the dvma fide expenditure of the money in such a manner as will
most likely lead to the attainment of the desired object,  ‘The applicant
binds himsell o repay the Government the amount of assistance so
loaned as soon as the mine is worked at a profit—that is to say, that half
the profits obtained shail be paid to the minister until the debt incurred
shall be extinguished, I am under the impression that the principle
underlying this offer thus to assist in the development of the mining
industry is hardly as yet sufficiently understood, for there is evidence
that some of the applicants, at least, are under the impression that the
intention is to help individuals to develop their propetties, instead of, in
the first instance, proving that payable lodes exist at depths that have
hitherto not been penetrated in the locality. T'o put it plainly, the object
is to assist vertical instead of lateral prospecting. ‘T'he latter cannot be
said to have been a success in any way here, and must be considered to
have amounted simply to assist in fossicking, and in no instance has it
led to create new openings for profitable occupation for an increased
sumber of men. 1 trust that the legislature will see fit to provide a sum
annually in the future that may be available to assist prospecting our
deep ground, and even if the results of the first experiment should per
haps not be quite commensurate with the expenditure, for 1 am confident
that eventually, when the difficuities attached to everything new have
been overcomie, such assistance will present itself as the most legitimate
aid to the mining industry, as it must lead to additional profitable em-
ployment to an increased number of miners.”

Mr. W. A, Carlyle, M E,, lecturer in mining at McGill College, is
understood to have declined the position of Government mining engi-
neer offered to him by the Hon. the Minister of Mines for British
Columbia. This is an important appointment, and in view of the great
progress being made in the mining of the precious metalsin that province
we trust palitical influence will not be brought to bear in the interest of
any applicant for the position, but thata first class metalliferous engincer
with a thoroughly practical experience in iining and milling will be
secured. Of course, first-class men cannot be secured for nothing, but

the expenditure of a few thousand dollars per annum on a live Mining
Inspector will prove in the long run money well invested in the interests
of the province.

Just as we go to press, the news reaches us of the clean-up from
the Horsefly and Cariboo gold mines, British Columbia, in which Mon-
treal capital is very largely interested.  The despatch says: “A cone
and bar, weighing in all 3,587 ounces, are at 150 Mile House en route
for Montrcal. ‘The cone contains 2,435 ounces, valued at $41,857,
and is the result of a twenty-nine days’ run at the Cariboo mine, Quesnel
Forks. ‘The bar contains 1,152 ounces, valued at $235,1 5'0; from 2 run
of forty days at the Horsefly mine, on Horsefly River.”  The despatch
also reports a strike of rich gravel at the Horsefly, prospecting $8 to the
pan. This is, indeed, good news, not wholly unexpected, however, and
the returns, large as they are, would doubtless have betn much greater

but for unforeseen delays and accidents at the mines.  We hope to give
full particulars in our next issue.  In the meantime these returns will*be
an immense stimulus to the investment of foreign capital now finding its
way into British Columbia,

A large dcposif of graphite of very superior quality has been dis-
covered on the Madawaski, ncar Renfrew, Ont.  The property has, we
understand, been acquired by Mr. I J. Watters, at a price of $45,000.

k]

CANADIAN COMPANIES.

Lillooet, Fraser River and Cariboo Gold Fields Co,, Ltd,

An extraordinary meeting of shareholders was held in London, Eng., on 18th
ult. Mr. R. M, Hoene-Payne presided, and the other director present was Mr, R.
Northall Laurie. Mr. Maicolm {{ubbard, the company’s solicitor, was also in attend-
ance.

The Secretary (Mr. Edgar Hennett) read the notice convening the ceting.

The Chairman, in the course of his address, said ¢ Gentlemen, you have heand
the notice sumimoning the meeting together, and [ regret very much that there are not
more ditectoes preseit today ¢ but the nthers are residents in British Columbia, and
although some of them have been over hiere recently they had 10 return—~especially
Mr. Bagnard—in order to look after the company’s business. (llear, hear,) Iam
awate that many of you have been taken by surprise at leing called here today for the
purpose of increasing our capital 10 such a very large extent as that of which we give
you notice 'n the sumimions to attend the meeting. I am also aware that some of the
newspapers have criticised the amount of new capital which we ask you to give us as
being out of all proportion to the old mri(al. and unreasonable in the absence of
detailed figures, and morcover unreasonable inasmuch as the new capital required is.
mote than should be prudently eapended on }uoptrlies which we have acquired with
the old. | am here today for the purpose of giving you the detailed figures which
these diseatisfied sharcholders have asked for, and of explaining to you in detail the
reasons why your board have considered it desirable to so largely increase the capital 3
and I feel confident that befure | sit down these very sharchulders who came hete for
the purpose of opposing our resolutions will have made up their minds to give us their
hearty support.  Since the formatijon of this company your directors have encrgetically
carried out the ob“}ecls for which the company was formed, and which we described in
the prospectus.  In the finst place we were so fortunate as to secure the services of
Mr. D. T. Hughes as mining superintendent.  He is a gentleman of great eaperience,
and brings with him the very highest recommendations, and & mest successful record
from California,  Your direclors have already experienced the benefit of his excellent
judgment, and feel that under his guidance the company’s mining operations will be
econvmically and successfully continued. Immediately after the formation of your
company, of as suon afier as your ditectors had been able to secure the services of Mr.
Hughes and gather together the necessary force of nien, operations were commenced
on the Lillooet propesties, and under Mr. Hughes® direction a very careful suzvey was
made of the propenty, and how best to introduce the necessary water in the most
economical and satisfactory way. Gangs of men were kept working continuously in
three shifts a day of ecight hours each, but in spite of this energetic investigation, it
was thought desirable 10 make such & very cautious sutvey of the position before ex-
pending your money on the erection of flumes and machinery, so that it was only
about six weeks ago that the exact line for the water to be brought un was finally de.
termined.  Meantime your company has obtained ion of ali the properties
mentioned in the prospectus with the exceptionof one lease, with regard to which,
after very careful investigation and the sinking of further shafts, Mr. Hughes reported
that the prospects did not warrant the expenditure of capital necessary to work it, but
advised, if possille, ob(aining from the same vendors certain other propesties of theirs
in the immediate vicinity, which are found to be more valuable. This has been suc-
cessfully accomplished ; the new properties have been thoroughly and carefully ex-
amined, investigated, and proved, and so far promise exceedingly well.  From week to
week Me. Hughes u'l)ons on bath, more and more favorably.  The value of these pro-
pertics was practically asceniained by Mr. Hughes before their acquisition, and his
opinion has since been awmply justified.  Before passing away from the Lillooet proper-
ties, I havethe pleasure of telling you that on Monday last we received a cablegram
from Mr. Hughes, stating that he & -d now sunk on to an undoubted old channel on the
Fraser river, of very great richness in free gold, and had also sunk an to the ancient jun-
cture of the Cayoos creek with the Fraser river, and asking us to immediately authorize the
erection of pumping machinery to keep out the water. There is no reason to doubt
that Mr. Hughes, who is exceedingly cautious and conservative, truly estimates the
nature of this discovery s and, if it ix as he states, histoty will justify the sharholders ot
this company in congratulating themselves on having one of the mast valuable T-
ties of the time. (Hear, hear.) Whilst developing with all possible energy the Lil-
1o .et praperties your board has also devoted its energies to prospecting and examining
claimsandmines throughout British Columbia, and has succeeded in securing several very
promising properties, which have been devclored, assayed and’ sufficiently proved to
amply justify their being worked on a large scale.  These pro;:cnies have been mostly
acrjuired on the princin which your directors have adopted throughout and believe in
adhering t0—i.e., without the payment of any cash, but by giving the vendors a rea-
sonable interest in the futuce pronits of their respective properties, or, in some cases,
paid-up shares in this company. Your directors have selected six of these properties
as being the most promising. These properties occupy nearly 1,500 acres.”  After a
brief de-cription, the Chairman continved: * Of course, at this mecting, leing an
extraordinary one, it i< not proposed to submit any detailed accounts, but your direc-
tors inform you that of the cash capital of this company, up to the present we have
expended in development and research only about £7,000, which has been remitted to
British Columbia ; otherwise your capital has been lying in London at interest.  We
are now satisfied that from the result of vur investigations weare in a position to invest
the money in a way which will be highly remuncrative, and with a minimum sisk.
That British Columbia is one of the very wealthiest ions of the cmpire is already
established ; its salmon canneries, which this year will send 480,000 cases, represent-
ing practically 5,000,000 of this fish, and a value of half a million sterling. o matket,
independently of some 300 tons of fresh frozen fish seat to the chicf markets of the
Eastern Uuited Statesand Canada; its renowned scal fisheries, its marvellous and
unlimited supply of timber, and its ﬁrcal coal-tickds, have amply demonstrated this
but your directors are satistied that British Columbia cannot even bz considered as
scoond to South Africa in its gold-praducing possibilities.  British Columbia forms
about onc-half of the great mineral belt of Anerica, the southern half of which, situated
in the United States, has given to the world during the last half century something
like threc-quarters, or probably even more, of its total goki supply. A glance at any
map of the American continent will show the Rocky Mountain range, which is practi-
cally the mineral belt of the American continent, to be ahout one-half in the United
States and one-half in Beitish Colunibia and Canada.  The gold of British Columbia
first commenced to be exploited in :858, and since then has yiclded an output of
$500,000 n year, but this has of necessity been merely the.result of the cfiorts of
individust miners, working with their hands and such primitive machinesy as conld be
conveyed 10 the mines on mules’ backs for some 400 miles from Vancouver over the
world-famed Caribwo road, which might well be described as a woodenbracket nailed
on 1o the precipitous cliffs of the Fraser canon. It is interesting 10 note that in those
days the whole of the transit arrangements of the province were in the hands of
Barnard’s Express, one of the few enterprises that has ever had the perwission of Her



166 ) THE CANADIAN

MINING REVIEW,

Majests s government 1o issue its own postage stamps, and which was (ounded by
your present vice-chairman's father, and practically owned and managed by your vice-
chairman from the time that he was twenty years of age until the establishment of the
Candlian Pacic Rulway,  You will, therefore, see that in youe vice-chairman and
the gentleman whom we ask you to elect to-day as genesal manager of your company,
we have a man of litedong expericnce, and whose ability to manage a great enterprise
has been amply tested and proved. It was nor until the year 1888 that the Canadian
Pacitie Railway drove its way through the heart o this region, o 1d in any way opened
up the vast mmeral wealth 1o general enterprise 5 but o« ~n this was of very limited
assistanece, and it stsld left the best-known mining campsat several hundeed miles north
and south of the read, and it was practically not until last year that, through the open.
ing ot the branches of the Canadian Pacific Railway, and the enterprise of the Provin.
cial Government wm calaay building, the countty was opened to any appreciable
extent  lmmediatedy several local companies wete furmed, with toeat capital, and
they have met with considerable success=—one or two with enormous suecess,  One
mine alone, which twelve months ago changed hands at $75,000. has, within the year,
been purchased by a svadicate of United States capitalists for $1,500,000 ¢ and 1 see
in the local newspapers a rumor that it has now been formed into a company, of which
the purchase prace 1s $2,000,000.  This looks like a very big jump, but in the case ine
point [ have reason o believe it is one which is amply jusliﬁc«i by the output and pro-
duct of the mine in question. These local companies are only just commencing now
to make a regular output, and it was not until the end of this year that, attracted by
the sticcess of these prelminary companies, large amounts of United States capital and
capital from Eastern Canada were sent into British Columbia for investment. At the
present moment 2 gold boow is raging, miners are rushing into the country in thou.
samds, and the attemion of the world is bung deawn to the vast mineral wealth of the
country that is being brought to light.  Our company, fortunately in the ticld twelve
months before the rest, and assisted by the energetic and loyal efforts of its eaperienced
British Columbia directors, has prasecuted its etforts with eminent success, and we bhe-
lieve we have secured somie of the most choice properties that have yet been brought
to light in thic provnce,  We have also every reason to believe that with our organiza.
tion seented an the capital which we ask you to anthorize us 1o arrange for 10-day,
assicted by the sympathy of the people, and aided by the support of the legistature of
British Columbia, we shall be able to continue the successful exploration and eploita.
tion of this vast tield of mineral wealth,  Amongst those who have recently issued a
report of their wvedigations ol the country, stand forward prominently Dr. G. M.
Dawson, Ditector of the Geologieal Survey of Canada, and Mr, jobn B. Hob.
son, one of the most prominent eaperts of the west,”  The chainman gave extsacts
front reports of these gentlemen as to the richness of British Columbia in mincrals,
spoke ob the opening up of the country by railways, of the great coal mines of the
province, of its timler resources, and of the abundance of labor, and proceeded : ** The
country 1s also within easy access of Europe—far casier, indeed, than is Sauth Afeica,
as Kuropeans can be now comfortably, even lusuriously, transported to the mines in
from fitteen to twenty days, I, therefore, South African results have been great and
eminently satisfactory, and if their prospects are alsolutely apparently unlimited, we
stinl feel that we may safely conclude that the results in British Columbia will be equal
to them, fur we cannot lose sight of the fact that British Cotumbia is more than half of
the great mineral belt of North America, the southern halt of which has already pro-
duced an enormons proportion of the worhl’s supply of gold.  Befure, however, goin
into such a great enterprise as the development of the mining resourc » of Britis
Columbia, or even before committing themeelves to the large development which your
present possessions require, and the expenditure on machinery necessary for the profit.
able working of them, your directors have felt that they must have sufficient capital at
their bhacks to know that ihey can carry through this work to a successful issue, and
that they have sufficient financial backing 10 guarantee them large additional capital if
the results which they obtain justify them in asking for it.  They have, in the scheme
which they to-day lay before you, accomplished these ends.  They have succeeded in
obtaining the guarantee of amply sufficient capital to work your present possessions,
-and they have also succeeded in obtaining perhaps the strongest financial backing
which it is possible to have in all Europe.  Amongst the new directors whom we ask
you to elect to-day will be seen the names of certainly two of the best known European
bankers and financiers.  They need no words from me 10 recommend them to your
favorable con-idetation, The position of the company which Mr. Rosenheim directs,
or assists to direct—viz.. the Anglo.French Exploration Company—and his equall
succeasful connection with other companies, has proved an ample introduction for his
name on the Buiish market.  Baron de Machiel’s name is sufficiently well knawn
throughout Europe to make it uanceessary for me to sefer to him.  In Dr. Goldschmidt
we have a scientist of the very highest arder, and in Mr. Forbes George Vernon, the
present representative of the liritish Columbia Guvernment in this countsy—to whose
zealous and indefatigable efforts as Agent-General we largely owe the fact that we ever
came to consider the extension of our enterprise and the development of British Col-
umbian resources, and who was for seven or cight years minister of Public Warks in
British Columbia—we have one of the very first men of local experience and judgment,
But if amongst our new directors we have men af great financial position and name, 1
can assure you that they are merely types of the gentlemen who have put together
their money to subscribe our new capital, and there are many other names on the list
of equal celebrity.  When your directors had made up their minds that it was for your
best interests that we should extend our operations on a larpe scale, they consulted
their brokers in Loondon and in Paris as to how this might best be done, and your
brokers organized a syndicate to guarantee new capital, in which they themselves,
showing their good faith in the enterprise, have taken a very large share.  Your disec-
tors have also taken a very lasge shate. 1 wish particularly to draw your witention to
this fact.  Vou will at once realize that it would prattically have been impossible to
<arry through the scheme if your directors had not come forward and shown their con.
fidence in it by putting their hands into their pockets in no mean way, and I may tell
;;ou that onc of your new directors has subscrit-ed £30,000 of the new capital, ar- ther
as subscribed £,20,000, whilst 1 myself have induced my firm and friends in this
country to put up £40,000. This money has alteady been paid into the bank. 1 do
not mention this with a desire to advertise the fact, but because there is an option
attached 1o this subscription on the same lines that have already been adopted by the
British South African Company, and because we hope that when in twelve months
this option matures, by our efiurts we shall have made the shares of your company
worth perhaps £4 or £3 apiece, and I do not wish you to be able to say then, or even
to thinﬁhcn. that we have been guilty of a breach of our trust in making a profit out
of the shares of the company. 1 wish you particularly to note the facis in connection
with this matter, and to note them well and for good and all, and I may add that if
any sharcholder here would like to take part in guarantecing the subscription of capital
it 15 not tao late for him todo so. The syndicate will be managed by your company’s
Paris financial representatives, the senior member of whose firm is proposed as one of
the new directors, and they aze prepared to guarantee the subscription of haif of the
oew issue, viz., £100,000, if it should not be subscribed forthwith by the present
shareholders, on condition of the syndicate having for one year the option of taking at
par the semainder of the new issue. These are practically the same lines already
sdopted by one or two of the most celebrated and successful South African Companies,

and 1 am contident that the shaechalders to«day will feel and agree with me that the
are (air and reasonnble terms.  Owing to the important increase in the business whicn
it is proposed your company should undertake, we feel that we should have a larger
directorate, and we therefore ask you to inceease the number of divectors from five 1o
nine.  Wealso ask you to ratify the action of your board in negotinting with Mr.
Frank 8. Barnard, M.P., to act a< managing director of this company, and take
charge of its excentive affains in British Columbia, at a salary of £1,000 per annuni,
I feel sure that the sharcholders will not only not hesitate, but they will congratulate
themselves on the opportunity of electing and scenring  he seevices of men of such
calibie and European reputation as those to whom I have already referred as being
proposed as the new directors. T am sure also that the shareholders will feel that it is

,only just that we, directars, who have hitherto acted for you with no salary or recom.

pense whatever, saving only the large interests which we have in the shares of your
company, should ask for some definite remunciation henceforth, considering the fact
that we shall now be called upon to give a great deal of our time and our very best
services to the direction of a large enterprise. [ shall therefore ask you to vole a reso-
lution granting us a minimum salary of 4200 each per annwm. — As this in itsell will
be a very small recompense for the time and work which we shall be called upon to
give to your atfairs, we shall ask you to give us, to divide amongst us, 10 per ceat, of
all the profits we shallt make for you after a dividend of 10 per cent. cumulative has
bren paid on the shares.  In conclusion, 1 may say your directors consider that the
company now embraces c\‘c?‘ clement of success, and every element necessary to
enable 1t 1o Hecome one of the great eunterprises of the day, It has a vast field of
practically unlimited wineral wealth, the sympathy and support of the pravince, great
railway facilitivs, ample and cheap water, coal, timber, and labor, an invigorating and
goud climate, ample capital for its present necessities, and a directorate containing
some of the most experienced and successful local mean, whilst from the powerful finan.
cial connections representedd on its board it has the assurance that it will always have
ample means at ity disposal to continue successfully in operation.  Finally, your direc-
tors have reason to believe that the legislature of British Columbia, being lully a vate
of the keen competition of other countries to sceure capital for the development of
their industries, will recognize the efforts of this company 1o open up the mineral te-
sources of the province, and extend 1o it every encouragemient and legitimate assist-
ance. [ trust, gentlemen, that when the time again comes round to have the pleasure
of meeting you, ascembled together here, which will be at no very distant date, we
shall have got at least two of our mines in first-class working order, and that I shall
have the gratification of asking you to vote the payment of a substantial dividend on
{our shares. 1 shall now be very happy to answer any questions which any share-
holder may wish to put me, and shall then proceed to move and explain the resolutions
which we ask you to agree to to-day.

No shareholder desired to ask any question.

The Chairman said—1 am glad ta see that we appear to be unanimous, and the
directors are very gratified by the kind confidence you place in their efforts.

Seven resulutions giving efiect to the scheme explained in the chairman’s speech
were next separately put from the chair, and seconded by Mr. Laurie. Each was
carried with unanimity.

Mr. Northall Lautie said he had to report that the Board had teceived with re-
gret the resipnation of Mr. Edgar Robson as a2 djrector, and had proceeded to elect
Mr. Horne-Payne in his place. Mr. Payne had' frequently visited their properties,
and therefore spoke with experience and knowledge. It was owing, in a great
nieasure, to his excrtions that the powerful syndicate of English and foreign capitalists
had been formed to develop their property. (Cheers.) Heasked them to confirm the
election of Mr. Payne as a director.  (Hear, hear.) '

Mz, Macaulay seconded the motion, which was cordially agreed to,

The Chairman, in reply, said—I thank you gentlemen, very much indeed for
confirming my election, and 1 shall certainly devote my best attention to the affairs of
the company. (Hear, hear.) I also thank you for attending here to-day, and for the
confidence you have shown in your direciors by the entirely unanimous way in which
you have adopted the resolution. (Cheers.)

Mr. Mitchell Innes said they must not separate without passing a vote of thanks
1o the chairman, which vote he propo~ed. (ﬁm, hear.)

Mr. Verner scconded the motion, which was heartily adopted, and a word or two
from the chairman closed the proceedings.

Bell's Asbestog Co. Ltd.—-An extraordinary general meeting of this company

was "}‘l.c,d last month at the Cannon Street Hotel, London, Eng., Mr. H. Heywood

resiaing.

b ’I‘ln:g Chairman said the inceting had been called for a vez' practical purpose, and
to put in form the insteuctions of the shareholders to the directors. directors
were appointed not only to look after the proprietors’ interests in the works and the
protits and the management, butalso for the purpose of enhancing as much as they
possibly could the value of their shares and theic property, and as it had been suggen-
ed to them on several occasions that the existing shares in the company’s capital
should stand at £1 each instead of 4§, they thought it desirable to send out a circular
letter ta every shareholder, begging that he would express his opinion, * Yea ™ or
* Nay.” The replies to that circular wete very largei; in favor of the reduction being
made, fully 80 per cent. of them supporting the change.  Of course, acting upon the
shareholders® wishes, the directors made the recommendatisn, but the decision rested
with the meeting. , It had bicen urged that there wete many small investors who might
be induced, if the shares were reduced, 10 take five or ten st £1 each who would not
be satisfied as holders of one or two £§ shares ; and it was hioped that the small share-
holders would be farge buyers of the gnods produced by the company.  If that proved
10 be the case, their prospects would improve very materially.  (Applause.)

Mz. Bolling moved: *¢ That each of the existing shares in the company’s capital
be divided into five shares, so that the capital may be £200,000, divided into 200,000
shares of £1 each.

Mz. Bird seconded, and the resolution was casried.

The Chairman then subm itted the draft new regulations of the company. It would
doubtless be remembered, he aaid, that at the last meeting the sharcholders were good
enough to suggest that the remuneration of the directors should be , and that
they should receive a somewhat increased allowance. He pointed out that could
not be done without altering the asticles, but that the Board wou!d take the question
into consideration. They consulted the company’s solicitors, who considered it desis-
able that the articles, which were more or less lete, should be hmht up to date.
The solicitors consulted counsel, and the tesult was before the shareholders. One of
the principal alterations was as to the borrowing mu. s0 that they might borrow
without any question on the part of the lenders. it was proposed to eliminate
the asticle that gave them power to issue shares to bearer instead of o & registered
owner. It was sugpested that the Chairman, instead of receiving {150, should re-
cei.vecftso per anrgm a i‘mi?’i;;nmenznsndon. He had from time to u:
pointed out that, although ¢ e were ma very large profits,
thought it scarcely wise tor tboc{ ts to be divided wilbo:ti:gd: having a very
reserve fund. There had always a great temptation 1o pay a large dividend, 30
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the directors” rennneration might be very considerably increased, and in order o avoid
that, the clanse bad been hered. T was proposed that the directors should be re-
munerated to some estent accordng 1o the probts carned, namely, by a percemage,
after 10 per cent. net protits had been earned, that they should set aside a centain
amount to reserve, amd that their share diold be reduced from £200 to 4100 for cach
¥ per cent. puedin excess of 10 per cent. The regulations had heen passed by the
Stack Fachange Committee.

Me. Bollmg propased the approval of the draft new egalations, and this was
scconded by Mr. Stallybrass

The resolution was earried, and the regulations were formally declared to be the
aew regulations o the company,

Nova Scotia Steel Co. Ltd.—The profits of the year ended 3oth [une, 1895,
were $22,578.35 ¢ o this must be added the balance of credit of Pront and Loss
Account, Nova Scotta Steet and Forge Coo Luds, 1t July, 1803, $3.880.75. also
balance at halance of credit of Profit and Loss Account, New Glasgow Tron, Coal and
Radway Coo Lide, 15t July, 1894, $00,.814.50 3 a totad of $117,279.69.  The directors
gecommend that thes amonnt be distubuted as tollows 3--

Reserve for insurance against bad delts ooooviiiaal,
Reserve for blast furnace renewals. ...

Reserve for general depreciation. ... ..

$2,430 22
3.30t 25
20,000 00

$25,797 47

Leaving a balance to be casried forward to credit of Profit and Lo for the year of

$91,482.22.  The tollowing is a statement of the assets of the company as given in

the accounts t —

veseceressns

ceessrasseees  $1,173,407 Q3
320,477 70
201,507 08
580,452 03
14,143 32
136,018 24
2,706 17
11,439 69
208,300 o6
1,742 §7

- 420,693 03
75776 40

2,756,938 17

Mining properties,. ... ...
Blast farnace plwt cooeieiaann,
Railway and rolhog stock.
Real estate, plant, & .ooviee oonnn
Muing machinery (... ..

2,200,408 74
Piy iron, coke, &Covveviniiiiiiiianiens,
Scrap steel, scrap o0, &€ cooveen veeee
Supplies, turnace sand, tive hrick, ores, A,
Steel manafaciured and panly manufactured
Cual ..

Ledger accountS.cevuisevieestinenannnss

Total ciiivveninaann
The liabilities are :—

Capital stock, preference..oaa...
o ordinary

..o $1,030,000 00O
1,030,000 00

$2,000,000 00

UnionBank............... 407,515 76

Bills payable......... 103,004 87
e §11,450 63

Depreciation . o.ooviiiieiiiireeee cvnann 107,436 93

Furnace renewals. coiviiaieevnecronanas 3.420 78
—_— 110,857 71

Reserveforbad debts. vevveiieenrncnnan. 13,117 61

Profit and 1oss. cueiiieeeriienarcronennes 91,482 22
104,599 83

Total coveeieeinanecanonss . $2,786,938 17

Oxford Gold Mining Co. Ltd. —Messes. G. J. Partington, C. E. Willis, G. E,
‘Francklyn, Chas. Archibald and W. H. Covert have reccived letters of incorporation
«under this designation 1o operate the Oxford gold mines at Musquodobhoit Harbor,

Styne Creek Consolidated Gold Gravels Co. Ltd., has been incorpozated in
British Columbia with an authorized capital of $250,000, and headqnarters at Van-
-couver, to carry on mining in British Columbia, and particularly to acquire and hold
mining leases of the lands known as the Van \Winkle Bar, in Yale district, and all the
water rights, privileges, &c., held at present by the Van Winkle Consolidated Hy-
draulic Mining Co. Ltd., and also a mining lease of a claim situated on the right bank
of the Fraser river, in Township 135, Range 27, west of the sixth I.M., in British
Columbia, and all water rights, privileges and assets held at present by the Styne
Creck Gold Mining Co. Lid.  The promotets of the new company are: R, G. Tat-
tow, Edward Mahon and C. Smith,

Northumbersland Stone Co. Ltd., makes application for charter of incorpora-
-tion under the statutes of New Brunswick.  Authorjzed capital, $10.000, in shares of
$10. The directors are: Thos. A. Kinnear, Sackville, N.B, ; B. B. Tweed, Sack-
ville, N.B.; W. C. Milner, Sackville, N.B.; Napoleon LeBlanc, Botsford, N.B. 3
.and Foster Pickaed, Shediac, N.B. The chicf place of business is at Sackville, N.B.

Hall Mines, Ltd,—In an intervicw, Mr. H. E. Crosdaile, the manager, refer-

ing to the operations of this company at the Silver King mine, Toad Mountain, B.C.,
stated that the tramway for carsying the ore from the mines 434 miles to the smelter
is about completed, the smelter plant is now on the ground and by the beginning of
-the year smc*(ing operations will begin,  The smelting plant will have a capacity of
100 tons a day, and the tramway will bring the ore from the mines at the rate of ten
tons an hour.. There are 7,000 tons of ore nuw on the dump and 100 men working at
‘the mines, One great advantage of the ore is that it is self-fluxing, It avetages
.across the whole vein without any sorting, and, taking a very conservative estimate,
between 40 and 50 ounces in silver, and § per cent. in copper ; besides, it runs well in
manganese, iron and lime, which will obviate the necessity of other fluxes, with per-
haps the exception of a little iron. The product of the smelter wili be a medium
ﬂade copper matté, running several hundred ounces in silver.  Tests of the ore have
en made in both Swansea and New Jersey and it has been proved to be practically
-self-smelting—a most important factor in its economical treatment. Ore bins have
been erected at the mine of 5,000 tons capacity and at the lower terminus of the rail-
way of 7,000 tous capacily, so that & supply may always be kept on hand and prevent
.any delays. A railwaysiding has also been put in and every care taken to make quick
-and economical handling of ote, coke and matte. At the mine the vein is being thor-
~oughly tested by means of boring by power drills, which are operated so as to prospect
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the vein helow the present workings, The results are proving quite satisfactoryh. With
the smetter in operation a weans witl be at hand for the owners of sach propenties as
the I'oorman and other gold producing clams in the district to get ther ore treated at
home, and in that way the development of minmg will be directly assisted A mill
will probably be erected in Nelson (o concentrate such ares hefore they ase sent to the
smehier.  Mming development is going ahead very busily in the Nelson district at
present.

Byron N. White Company, Ltd, —Tenders have beeninvited for the necessary
plant for the conceatrator for the * Slocan Star ™ ine, but the contract has not yet
been awarded.  The mill will have a capacity of 130 tons of ore a day, and will be
i by a Pedton wheel of 85 honespower. The water will be tlumed fram both
branches of Sandon creek to insure an abundant supply during the lowest stages, This
will require some 3000 feet of Auming, A gravity tramway, 1,800 feet long, will be
put it from the mine to the mill, It is proposed to have the mill runniog by the st
of January. There are 26 men working on the ** Slocan Star ™ mine at present, but
the winter force will number 50, “Fhe output averages from 10 to 12 tons of clean
galena ore daily, and about 37 tans of concentrating ore are mined for every ton of
cleanore It is estimated that there are from 15,000 to 20,000 tons of concentrating
are on the dunap ready for the concentrator,

Maud Hydraulic Mining Company.-- \ weting of sharcholders was held at
the offices of this company at Vancouver on 20th ulto., ** to consider an offer of pur-
chase of the property belonging to the compiny.™

Van Winkle Consolidated Hydraulic Mining Co., Ltd.—A muveting was
held at Vancouver an 23rd ulton, to authonze the company to dispose of the whole of
its assets to another conpany, for the purpose of working their claims conjointly with
uthers,

Cariboo Hydraulic Mining Company. —Everything is now going along satis-
factorily at the elaims of the Caniboo Hydraulic Mining Company,  The large ditch is
supplying about 2,800 inches of water, and three monitors are being operated for about
18 honrs daily.  The character of the gronad being worked is improving, and should
1o accident occur the results of the final clean-up this season should be satisfactory to
the sharcholders.

Montreal Hydraulic Gold Mining Company.—This company is energetically
pushing the prospecting of its claim in the Cariboo district, B.C. Water has interfered
with the tunnelling to some extent, but means are being taken to overcome this. One
tunnel has now been tun 1,000 feet and will be driven 200 feet further.  Crosscuts
will be made on either side. So far the results of the work have shown that the whole
of tae gravel bears good *¢ pay,” some portions of the grounds giving exceptionally
good returns.  Work in surveying for the ditch and huilding roads will be continued,
while the contracts for the pipes will be let, so that the company may be able to com-
mence actual hydraulic operations neat season,

Cariboo Gold Fields, Ltd, —The development of this English company’s claims
proceeds energetically.  The plant and the materials for the pipe-line (which will be
about 12,000 feet in length) have reached Ashceroft, and it is expected that by the
widdle of next seacon hydraulic work will be commenced.  Much interest attaches to
this scheme, as it is the'first hydraulic claim in the province to be worked by eleva-
tars, although we believe the Harper claim on Horsefly creek will be worked in this
manner.

Peter’s Creek Gold Mining Co., of Cariboo, Ltd.—This company is being
promoted by Vancouver pzople, the authorized capital being stated in the prospectus
at $25,000. The object o} this company is to take over the lease of 134 miles of
ground on Peter’s Creck from the present lessee and to undertake the thorough pros-
pecting of the ground by sinking to hed-rock.

Gold Hill Mining Co., of Ontario, Ltd., is seeking incorparation under On-
tario statutes to casry on mining in the counties of Hastings and Addington, in that
provinee.  Authorized capital, $250,000, in shares of $50. Head office, Madoc, Ont.
Directors, O. R. Sprague, Madocs 8. F. Fellows, J. T, Ferries, G, O. Stohrer and
Anna Matilda Stohrer, Syeacuse, N.V.

Patterson (Gold and Silver Magnetic Separator Co. Litd., is lwing incorpor-
porated in Taronto with an authorized eapital of $125,000, in shares of $100, to carry
on the business of mining, and 10 buy and sell machinery. The patent rights it is

ropased to acquire, is that of a gold and silver magnetic separatorinvented by a G, A,
‘atterson, Denver Col.  The directors of the new company are Thomas McCraken, Dy,
W. T. Stvart, Toronto: H, H. Powell, R. N. Ball, Woodstock; and G. H. Patterson,
Denver, Col., the inventor.

North American Graphite Mining and Manufacturing Co. Ltd.—This com-

rany is pushing forward the development of its graphite property in the Township of

uckingham, Ottawa County, Que., and the machinery for the new wmill which has
been erected is rapidly being got into position.

Regina, Ltd.—The main shaft of this mine in the Lake of the Woods District,
Ont., is now down 60 feet, and the air-shaft ten feet. The tunnel has been drifted go
feet, and the vein shows up well at all points. The average width of the vein has
been three and a half feet. It is five feet now at the bottom of the shaft and the ore
shows visible frece gold, The first level from the main shaft will be started in 2 few
days. The walls of the vein are well defined throughout and the ore milled produced
very satisfactory results,

Daaville Slate and Asbestos Co., Ltd.--A correspondent writes: * We keep
up our production steadily, widening old pits and opening new ones. In.addition to
this we have put up a new mill buildini, now nearing completion, which will be better
equipped by far than any other of its kind anywhere. The building itself is 2 most
substantial one, 160 ft. long and 60 ft. wide, with large outbuildings for engine and
boilers, for stock, ete. We expect to commence work in it in a few weeks, The 100-
ft. chimney and extensive factory-building are, of course, the wonder of the neighbor-
hood and people come from a distance to look at it. The slate quarry is now under
the able management of Mr. Harry J. Williams, formerly of the Beaver Asbestos Co.,
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Ltd. He has made many ®hanges and has put in new and improved machinery, and
we now look forward with every confidence to success. Our output of roofing and
school slate is constantly increasing and business is satisfactory. These two enter-
prises in asbestos and slate are no small matters, and there is always plenty of work
on hand with them. We employ now about 450 persons, and Danville and neighbor-
hood reaps a rich harvest.”

Le Roi Mining and Smelting Co. —At a meeting of directors of this company
held at Spokane, Wash., a dividend was declared of $2z5,000, or 5 cents per share.
Since the conipany recently put in its fine new plant it has been shipping 3,000 tons
per month. It pays for freight charges and treatment $14.50 per ton, but has a con-
tract with Heinze, Breen and others, who are building the 100-ton mattéing-plant at
Trail Landing, B.C. under which they are to take the ore at the bins after October 1 and
treat it for $11 per ton. In view of the near approach of this more advantageous
arrangement, the company will not make such extensive shipments to the other smelt-
ers for the next two weeks. Most of the ore is now going to the Everett smelter.
Two hundred tons have just been shipped to Deadwood, to be used in an experiment
with the ores there, and some has also been shipped to Tacoma. The ore is in sharp
demand by the smelters because of its heavy percentage of iron. The new machinery
works to perfection, and enables the company to double its vield with slightly increased
expense.  The new 100-ton boiler consumes less than two-thirds as much wood as was
consumed by the old 8o-ton boiler. Wood sells for $2 a cord, and pine and cedar are
chiefly used. Some fir and tamarac are burned, but they have to be brought some
distance over mountain roads, while the pine and cedar are taken right from the prop-
perty of the company.

*“ The mine is now down 375 feet, and the shaft is going down in ore,” said Col.
Turner. * We shall continue on down to the 500-foot level.” The company has just
bought a diamond drill, to be used in vrospecting underground. It cost $2,000, and
will be run by electricity. It will drill 36 feet in 24 hours and will save a good deal
of dead development work. The hotel and boarding-house are lighted by electricity,
the company having its own dynamos. Two arc lights are in front of the hotel and
there is an electric light in every bunk-room. The purpose is to light the mine also
with electricity, and the company will still have enough power and to spare for the
diamond drill.

Judge George Turner, who has lately directed the active management of the com-
pany’s property, resigned from the presidency to take the position of general manager,
and his brother, Col. W. W, D, Turner, was elected in his place. Col. Turner is the
largest individual stockholder in the company. The dividend will be paid through
the Traders’ National Bank. ‘‘ We are not making any promises,” said Col. Turner,
but we hope to declare a dividend monthly from now on. \We have 40,000 tons of ore
in sight, and even if all development work were stopped now, we would have enough
ore to keep us running for a year with an average output of 100 tons daily.”

Nearly four-fifths of the 500,000 shares of the Le Roi are held in Spokane, about
100,000 shares being held in Danville, [ll. The principal owners are George Turner,
Col. W. W. D. Turner, Col. I. N. Peyton, W, J. Harris, Col. W. M. Ridpath, D.
W. Henley, L. F. Willian:s and Major Armstrong. Other $tockholders are Judge
Binkley, Judge Blake, Ed. Sanders and Frank Graves. The Le Roi wmine was one of
the first locations in the Trail Camp, B.C. Joe Morris and Joe Bourgeois discovered
the iron outcroppings of the group that has since hecome famous, and took samples of
the ore to Nelson. ~ The returns were discouragingly low, and they were inclined to
drop the discoveries, when they met E. S. Topping, who was running a litde store
there, and who was favorably impressed with the ore and the accounts the men gave of
the ore bodics. Bourgeois and Morris were strapped, and ofiered Topping his pick of
the locations if he would pay the recorder’s fees for the other clainss, He accepted the
offer, went down to Trail Creek, and after looking over the ground selected the Le
Roi. A few months later Topping came down to Spokane and was showing seme of
the ore around the city. He met the Turners, Col. Peyton, Geo. Forster and others,
and they liked the appearance of the ore, and after having careful assays made, took a
bond for 16-3oths of the mine, the consideration being named at $16,cco.  Later
others were taken in, the bond was bought, 9-16ths more were purchased from Top-
ping, and the property was capitalized at $5c0.c00.  That was five or six years ago,
and since then, through good times and hard, the owners have kept pegging away—
building roads, putting in machinery, doing developnient work and standig generally
the brunt of opening up the now famous Trail Creek district. Todate they have taken
out and expended $150,000. The ore extracted has just about paid for the mine and
all improvements, and yesterday’s dividend is what the Leys call *“velver,”

Naturally
there was a great deal of good fecling among the owners la:t night,

The Canadian Electric Forging and Smelting Co., Ltd., Las applied for
Dominion charter of incorporation with a capital stock of $500,000 in §,0c0 shares of
$100each. Directors : George Dexter Burton, Boston, inventor ; \Wm. John Morrison,
electrical agent; James Richard Code, barrister-at-law ; and Wm. A. Johnson, elec-
trician, of Toronto, Ont., and Wendell Phillip Hartshorn, of the village of Pennyan,
N.Y., capitalist. The objects of the company are the acquisition of patent rights for
processes of forging, smelting, heating, cooking and the manufacture of chemicals, by-
products, and gases, by electricity ; the manufacture and sale or lease of machinery,
etc., and construction of necessary water, steam and electrical plants and
circuits for such electrical purposes ; also the carrying on and operating works for
forging, refining, smelting, treating of ores, metals and chemicals, by-products, heating,
lighting and cooking Ly electrical methods ; also the acquisition of mining lands and
rights and the working of mines ; to buy and sell stock in companies organized for
electrical and power purposes.

The Credit Forks Mining and Manufacturing Co., Ltd., is applying for
Dominion charter of incorporation with an authorized capital of $200,000 in 2,000
shares of $100 each. Directors : Robert Carroll, Toronto, manufacturer ; John Benja-
min Vick, of Toronto, manufacturer ; John Henry McKnight, of Toronto, contractor,
and Frederick John Beharriell, of Toronto, accountant. The objects of the company
are to purchase and acquire the business and assets of the firm of Carroll & Vick,
quarrymen, limeburners and contractors ; to purchase, manufacture, sell and deal
generally in lime, cement, brick, terra cotta, etc.; to mine, quarry and generally deal

in stone of all kindv, at the Credit Forks, in the Province of Ontario. Eead office at
Toronto, Ont,

Beaver Mouth Hydraulic Co.—On Octobet 1st this company made its second
payment on the property in the Cariboo District, B.C., sold to them by F. S.
Reynolds, several months ago. Four shafts have been sunk to bed-rock, depth being
from 90 (0 136 feet.

Bridge River Gold Mining Co., on Horseshoe Bend, Lillooet District, B.C.,
has 25 men at work making a cut to change the river bed. When the cut is finished
the company will have a quarter of a mile of river channel which is known to have
rich pay dirt. The cut is being pushed to completion as rapidly as possible.

Kootenay Mining and Smelting Co. Ltd.—The Pilot Bay smelter, in a run.
of 100 days, has produced over 2,020 tons of silver-lead bullion.  Of this 98 per cent.
was made from ore from the Blue Bell mine (owned by the company), which also pro-
duced ali the fluxing iron and lime rock. Between 140 and 200 tons of lead ore are
now being taken per day from that mine. The concentrating ore is br..ught from the
mines to the smelter, a distance of ten miles, and concentrated (the concentrating
plant having a capacity of 200 tons). After being concentrated, the ore is calcined in
roasters and then smelted. The smelter is now turning out 20 tons of base bullion per
day. Mr. Roberts, the superintendent of the Blue Bell mine, from which the ore treated
by the smelter is chiefly obtained, has got things down to a systematic basis far work-
ing. The company’s plant is situated at Pilot Bay, on a peninsula nearly it the centre
of the east shore of Kootenay lake. It consists of three main building-: the smelter,
the concentrator, and a building which contains the roasting furnaces. These buildings
partially enclose a yard in which are situated the bins containing the ores, lime, coke,
charcoal, etc. These materials are hauled from the barges, which bring them to the
works, up an inclined plane to the top of the concentrator building. From that point
they can be carried to any part of the works or to the bins in the yard, as may be re-
quired.  There is also an elevator by which the concentrates or other material can be
raised to any level that is desired. Besides these buildings there are blacksmith and
carpenter shops, an assay and business office.

In the concentrator building are two 9x 15 Blake crushers, four 4-compartment
arch jigs, two donble column jigs, two double-deck buddle tables and two Frue van-
ners.  The capacity of the concentrator is about 200 tons per day. In the roasting
house are four reverberatory furnaces, each 65 x 17 feet, with a capacity of 12 tons each
per day. Tt is probable a mechanical furnace may be added which would practically
double the capacity. The smelter at present consists of only one stack. The arrange-
ments, however, will allow for the erection of two more stacks, and there is no doubt,
that if the supply of ore will allow of this addition, the enlargement of the works
would put the enterprise on a still better footing for successful financial operation.
The smelter at present can treat 100 tons of ore per day, with the requisite complement
of lime, charcoal and coke, which amount to about 40 tons more.  In the first week
of operation the output of base bullion averaged about twenty tons per day.

The power to operate the concentrator is supplied by a 150 horse power Corliss
engine ; an 85 horse power Reder engine works the blowers, while a 30 horse power
high speed engine drives the dynamo which supplies the electric light ‘with which all
the buildings are lighted.

The ore which is at present being smelted comes from the Blue Beil mine, about
9 miles up the lake from the smelter, and the No. 1 mine at Ainsworth.  The bulk of
the ore from the Blue Beil mine is first concentrated and the concentrates roasted.
No other flux but lime rock is required, as the ore carries a large percentage of iron.

This is certainly the most wonderful property in the West Kootenay district and
is remarkable for the immense quantity of ore in sight. The early workings of this
property date back 70 years ago when the Hudson Bay Co. had a posi in that vicinity.
At that time they ran a tunnel into the mountain fully 100 feet for the purpoze of ex-
tracting the galena which was taken out, melted and made into bullets for the trade
with Indians. Not far from the old opening may be seen a slag-pile near where the
furnace stood. It was no doubt a very crude affair, but it served the purpose. It was
easy mining as the ore through which the tunnel runs is chloride, But little of this
old tunnel is now in use, probably not more than 50 feet, but it is of service in the
upper workings of the mine. At present it is used for a thoroughfare to take waste
material to the dump.  The lower cross-cut tunnel is opened on the side of the moun-
tain about forty feet above the lake, and is continued for 1,200 feet and intersects the
vein about 800 feet in and at a depth of 175 feet, and cuts acioss the vein 68 feet.
The vein of sulphide ore lies next to the hanging wall, and the carbonates lie on the
foot wall, which has not yet been encountered and it is certain they have more than
100 feet.  On the surface they are working a large open cut, quarrying the sulphide
ore on one side.  Each shot will dislodge 50 or 6o tons of mineral.  On the other side
men are engaged in shoveling the carbonates into wheelbarrows and dumping it into
the stopes, from whence it is conveyed into chutes in the lower tunnel where 1t is load-
ed into cars and unloaded in the ore Lins on the lake, and from thence to the barges.
In fact all of the ore in this open cut is handled the same. Fifty feet above the lower
tunnel is a large stoping chamUer 100 x 68 x 25 feet all st}]phide ore. The floor of the
stope is solid mineral. " In driving the lower tunnel a vein of copper was encountered
which at the surface showed only a narrow stringer. At fifieen feet it was one foot in
width and at 135 feet it had increased to 6 feet and 8 inches, the ore assaying from 11
10 26 per cent. copper.  This will no doubt prove a valuable addition to the property.
The company employs 40 men at the mine and this force has no difficulty in getting
out 2cc tons of ore daly.

An air con:pressor is now on the ground and it is expected work will be com-
menced on the vein of copper which will also increase the daily cutput, A pumping
plant will also be put in, all being worked by the same power.

The mine is located about nine miles from Pilot Bay, where the smelter is located.
The company keeps two stcam tugs constantly at work towing barges loaded with ore
from the mine, transporting dry ores from the various mines in the vicinity, hauling
rai:ts loaded with wood, lumber, etc.

The Poorman Gold Mining Company has filed articles of incorporation with
the auditor at Spokane last week., While the princippl office will be at Spokane, the
property of the company is located in British Columbia. The capital stock is $500,-
000.  The incorporators are J. A. Coram, of Lowell, Mass.; C. H. Palmer and C. .
Warren, of Butte, Mont. ; Patrick Clark, W. J. C. Wakefield, S. I. Silverman and
John A. Finch of Spokane, Wash.

Alamo Mining Co.-—At a meeting of the proprietors of this company, held at
the concentrator, Three Forks, B.C., last month, a dividend of 7Yz per cent., amount-
ing to $35,000, was declared.

Evening Star Mining Co.—This is the name of another Spokane company
which has just been incorporated to operate in British Columbia, with an authorized
capital of $1,000,000. The officers are: D. M. Drumbille, President; F. P, Hogan,
Vice-President; H. B. Nicholls, Secretary, Spokane, Wash.; Dr. Russell, 7yeasurer.
The claim to be operated is situated on the north-east side of Monte Cristo hill, in the
Trail Creek district, B.C. 27 assays gave an average of $53 in gold. The claim is
being opened up.

High Ore Gold Mining and Smelting Co.—The directors of this British
Columbia company are: Cyrus Happy, J. H. Griffith, W. G. Estipy, Barry L.
Rodgers and D. M. McLeod. Head office : 201 Mohawk Block, Spokane, Wash.
Assessment work on the claim has been done. Crown grant applied for, and the
necessary buildings erected for permanent work.

Ottawa Hydraulic Mining and Milling Co., Ltd.—The work of opening.
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up this company’s hydraulic property has been vigorously proceeded with during the
summer. The claim is on the east bank of the Fraser River, between Anderson River
.and Four Mile Creek, and about the centre of the famous Boston Bar flat, in the dis-
trict of Yale. Tests of the ground, as far as could be done with amount of water ob-
tainable were :—

96 yards gave 2614 cents per cubic yard.
2m (13 13 24 [ 6
22% (13 “
225 (13 (1 27 [ “"
“The directors of the company are : Lt.-Col. Joshua Wright, Capt. M. Neelin Garland,

and Fred. W, Valleau. The stock is almost entirely held by Ottawa people. Cap-
ital, $250,000. C. M. Black is the engineer in charge of the works.
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CORRESPONDENCE.

The Mechanical Separétion of Lead-Zinc Sulphides.

Sir,—When one visits the different lead-zinc mining camps and inspects the
various mills, and sees often the very crude mode of concentration, it is no wonder
that the tailings from such works show still a richness of minerals which people on the
European continent would .consider hardly possible. But how is this? We always
~hear and read that *‘ Americans have the best engineers, millmen and machines in the
world.” But surely any foreizn expert visiting such establishments must be forced to
the conclusion that the owners of these works had adopted in many cases the most
antiquated idea of antediluvian millmen. But the one who is a little more familiar
with our *‘ peculiarities ” in these things, can explain this somewhat differently. Now
I am not going to entertain the readers of the REVIEW with these how’s and why’s ;
but T shall ask those interested in this theme: ** Is it necessary, is it in all cases an

“unavoidable evil, to lose so large an amount of minerals in the tailings of our ores ?
Very likely some will answer me, ‘* Yes, we are obliged to throw a large amount on
the tailings-dump, because a close concentration would not pay us, first, through the
intimate mixture of the different components of our ores ; second, through the small
profit on the ore, besides high wages, a great painstaking in saving everything is not
permissible.” Now, I might doubt the correctness of both these reasons, because, if
I can save 50 or 60 per cent. with one manipulation and with the crude machines in
use, I can surely save the other percentage also by the addition of some more and
suitable machines,” These machines will not cost by far the attendance, interest and
‘maintaining them, that the saved minerals will amount to when the year is over. It isa
pity to see such waste. This kind of working is crude, unscientifi¢, and is not credit-

-able to our great industry, because it is not necessary. We have the machines to
overcome most of these difficulties. ““If you cannot find these machines in your
home market, look abroad and sce if you find them there.”

Now, this advice is directed not only to our mining camps in general, but especi-
ally also to our new camps in British Colunbia. I would like to draw their attention
in time to this subject, so that they may not commence with the same mistakes as
were made in some of the older lead-zinc sulphide camps. Because, if once com-
menced, such errors are difficult to redress without the sacrifice of a large amount of
-capital. :

For instance, there are camps in British Columbia where they have a Jow grade of
silver-bearing galena with a large amount of blende and copper and iron pyrites.
These mines cannot afford to lose a large amount of their concentrates in the tailings,
but they can also not afford to send their high zincous concentrates to the smelters H
they have to separate the different components of their ore from one another, not only
to save smelting expenses, but also to save freight to the smeiters, and to make use of
the zinc and copper ores for themselves to pay their milling expenses with these ‘‘ by-
products,”

Then again, there are mines which have #ic/ argentiferous lead ores with blende
and pyrites ; also these cannot justify a waste of 10 or more per cent. of their galena,
because it means a loss of from $20 to $30 per ton ; besides they have to decrease also
the bulk of their concentrates for the reason that a number of these mines send their
ore long distances into the States for treatment.

An especially close concentration needs those ores which are composed of galena,
native silver, argentite, stephanite, ruby silver, etc. Not less so, those which carry
not only argentiferous grey copper, but also gold—every per cent. lost means a heavy
diminution of profit, which accumulates to a large sum at the end of the year, in many
cases sufficient to pay for the milling, and often also for the mining expenses.

Germany possesses a great number of mines producing the same ores as those
mentioned above. Now let us pick out one of their concentrating works, and see
what loss they experience—that is, what the tailings of the mill assay. I have the

-official figures of the Himmelfahrt mine works before me ; this is a government insti-
tution, and is situated near Freiberg, in Saxony. The ore which this mine produces
is almost identical with the Ainsworth ore, carrying from 50 to 55 ounces of silver per
metric ton (=2,204 1bs). The mill has a capacity of 150 tons a day, and is divided
into two parts, so that different ores can be treafed at the same time, and the same
men attend to both sides. The tailings which leave these works assay : 0.01% silver,
no lead, 107, sulphur and 9% zinc; neither would there be a loss in the last named
metal, if the Freiberg blende contained not up to 337 iron, having the same specific
gravity as the pyrites and also the baryte, which latter is found as gangue matter in
some of the workings. Now'what we have to consider principally here is the milling
result—the low amount of silver lost, the winning of all the galena, and not less so,
‘the separation of the components of the ere, that is, the separation of the galena from
the pyrites and these from the blende, whereby the works are enabled to send only the
pure galena and pure blende to the reduction works, and not everything mixed toge-
ther, as we usually do. But why ? Because they use different and improved machines
for concentrating their ore, and save by this a large amount of money, which enables,
and has enabled them now for centuries, to work those small veins to a profit. But
let us see now what kind of machines they use in Germany for milling an ore as found
in Ainsworth, or any other British Columbia mining camp. They have: 1st. Crush-
ers; 2nd, roller mills; 3rd, different sizes of sieves ; 4th, jigs; sth, classifiers ; 6th,
-concentrating tables, and 7th, buddles. 4, 6 and 7 separate the components of the
-ore by specific gravity. These machines are brought into market very much improved
by the well-known Freid. Krupp Gruson Works in Magdeburg-Buckau, which are also
the builders of the machines used in the above-mentioned mill. To show how
economically these machines work, I shall quote here the analysis made of the tailings
-coming from the different machines in the Himmelfahrt mine.

1. From jigs for coarse sands—0.005Y, silver, nil lead, £% sulphur, and 157 zinc.

2. From the Bilharz improved jigs for fine sands—o.001% silver, nily; lead, 2%,
-sulphur, and 47 zinc.

3. From the concentrators—o.003Y, silver, 1% lead, 12% sulphur, and 9% zinc.

4. Slimes in settling pits —0.017, silver, 27, lead, 8% sulphur, and 6% zinc.

5. End tailings leaving the mill with the muddy slimes—o.01Y silver, nil% lead,

A0y, sulphur, and 9% zinc.

IHow carefully the ore is disintegrated in this mill, that is, the production of fine
slimes avoided, is proved by the fact that the slime water leaving the mill has in 3514
cubic feet only 15 lb. solid matter. Herein lies to a great extent its success, and the
success of every mill where this kind of ore is treated, then only through a careful suc-
cessive disintegration is it possible to save almost the whole amount of metallic
minerals.

Someone might remonstrate against my comparison between the milling practice
here and the one in Germany, *‘ because in the latter country labor is cheap, while
comparatively costly here, therefore close concentration would not pay here.” This is a
misconception of the real facts. I will not argue with them on the difference in the
purchasing power of the money in these two countries, or on questions of political
economy in general. No, the principal difference in this case is the machines, and
comparing them with ours here, in regard to saving manual labor, we will see that the
advantage rests with the newer German system. I will quote here from a paper * by
A. G. Charleton, an authority in ore dressing. He says in comparing the different
systems in Europe, and on this northern continent: ‘“If the American losses in
dressing be compared with those in Germany, it will be seen that the advantage rests
with the system of the latter country.” And further, in speaking of the Himmelfahrt
mine works: ‘I would like to refer to the Frieberg works more particularly, because
I think they are illustrative of American principles, so to speak, engrafted upon former
German practice, presenting a model of economy in costs, as well as economy in saving
of mineral to an extent whkick kas never been achieved before, an advance which is
undoubtedly in the right direction.” Indeed, what manual labor has to be done in
these works? A hand-picking of the ore before it goes on the machines ; further, the
carrying away of the mixed and finished products—this also could easily be arranged
to be automatic ; further, the emptying of the settling pits—-and even this work is often
done by slime or sand-pumps. Therefore, we see that manual labor can be, and is,
limited as far as is practically possible.

I gave in the New York Engineering and Mining Journal of Aug. 3ist, 1895,
together with an article upon the same subject, also a reduced sketch of a mill planned
by the F. Krupp Gruson Works for a mine in British Columbia. This mill, with a
capacity of 60 to 70 tons per day, will do the same good work as the Himmelfahrt
Dressing Works above described, with the difference that it will save also all the
blende, because the British Columbia zinc blende is of lighter specific gravity than the
Freiberg mineral, and very few mines have baryte to contend with, so far as 1 know.

In regard to those mines having not only galena and grey copper, but also gold
in their ores, some slight changes in the arrangement of the mill have to be made.

In conclusion, I advise our British Columbia miners once more : *‘ Do not hastily
buy mills before you have a mine, and when you get a mine and you know your ore
thoroughly, buy the best, that is, the most economic machines in the market, and by
using them judiciously you will make your mine a success.”

F. HILLE, M.E.
PORT ARTHUR, 21st October, 1895.

GOLD MINING IN ONTARIO.

Operations in the Seine and Lake of the Woods Districts®

(From our own Correspondent.)

Since the ¢‘Foley Combine” acquired the Ray-Wiegand (additional) lots,
AL 75-6, the work of development upon these, and their original purchase, viz.,
AL 74, has gone on much more vigorously—if net more systematically. Machinery,
including air compressor, and two Ingersoll drills, with pumps, hoists, &c., are now
in position, and a force of miners at work in both shafts upon full time. No. 1 shaft
is down 70 feet, on a comparatively small but exceedingly rich vein; while the No. 2
shaft has attained a depth of 36 feet upon a strongly defined, and, if possible, richer
auriferous quartz lode than that of the No. 1. This, the No. 1, is upon the original
Ray-Wiegand location, as is also the No. 2 shaft. Both these, and it may be observed,
almost all their lodes have a strike of N. west 20° to 25° west, and are consequently
nearly parallel, and invariably most pronounced in dip and strike ; the dip being nearly
vertical.  About g5 tons of {ree milling ore, of splendid grade, may be seen upon the
dump of No. 1, while the output of No. 2, with its stronger lode, exceeds that of No.
I in quantity and value, the latter fact being due to the high percentage of coarse and
fine native gold. In addition to the foregoing lodes, there are at least seven others
distinctly visible, and upon all of which considerable stripping and testing by shallow
pits has been carried out by the original owners and prospectors (Colonel Ray & Co.)
Buildings, including officers’ quarters, additional sleeping camps, engine house, &c.,
are now drawing towards completion, and the entire property is at present writing
being closely inspected by the new company, most of whom are from Detroit and other
mining centres of Michigan.

Next in order of merit, discovery and general interest, comes the estate of Colonel
Ray, which, exclusive of his interests in the *“ Foley claims ” referred to, owns and
controls the entire area of block K 198 (now sub-divided into five lots), also AL 94,
95, 96, 97, 99 and 100. The sub-divisions referred to are as follows: K 258, E 2359,
E 260, E 261 and E 262, or nearly 500 acres, which traversed as it is by two series of
auriferous lodes, viz: those from the ‘‘ Hunter group,” K 74-§, with their north-
easterly strike, and the ‘¢ Wiegand-Foley ” lots, the strike of which is north 20° to 25°
west, to say nothing of their being immediately adjacent to and in the same geological
formation and horizon, render the conditions most interesting.

During the latter part of September, and early this month, a force of men under
the supervision of Colonel Ray did some effective work in producing and stripping the
numerous lodes traversing this tract, and obtaining samples of their ores, assays of
which, it is needless to observe, gave most satisfactory results.

The *“ Bill Wiegand Claims.” —Immediately east of the Ray and Foley claims,
already partially described, comes the now well-known *“ Bill Wiegand claims,” in-
cluding AL 103, 104, 105 and 106 (all of 40 acres each). Work upon these lots has
been carried out in a most intelligent and practical way during the past summer, and only
this week discontinued for lack of capital. Here also may be seen the same rich series
of auriferous quartz veins, with, in most cases, the same dip and strike as those upon
the Ray claims, the exception being in the large lode traversing location AL 103 and
104, which describes a curve around the escarpment of both claims, dipping westward.
A very appreciable amount of stripping has been done upon the principal lodes here,
the width of which varies from 2 feet 4 inches to 12 feet 3 inches, and from almost all
of which good panning, as well as some native silver, both coarse and fine, can be
obtained. These, the *“ Bill Wiegand,” lots have been thoroughly inspected by
European capitalists with a view to investment, and doubtless will, in the near future,
be placed under active development. The present owner, Mr. William Wiegand, of
Fort William, remains in charge for.the winter.

*Transaction of Federated Institution of Mining Engineers, England.
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Harold Lake, upon the head waters of La Seine river, and the upper Seine gen-
erally, has lately attracted very considerable attention.

The Wiley-Gibbs mine and mill is doing remarkably good work, as may be proven
by reference to their regular output of bullion. An additional battery of 5 stamps will
be put in there, and fresh ground opened up shortly. Mr. F. S, Wiley and Superin-
tendent Frank Gibbs are present at the mine.

Explorations. —Some excellent results in prospecting have been accomplished at
no great distance from the Harold Lake mine quite lately, the assays of which (by
perfectly valuable certificates), ranging from 14 to 34 ounces of gold, with some
silver, to the ton of 2,000 Ibs.

Calm Lake and Sturgeon Falls.—This long neglected though most interesting
section is now receiving well merited attention. Near the Falls, the Everett Mining
and Milling Company is doing some surface work in mining and putting up the
necessary buildings for winter operations.

The Macdonald claim of * H. P. 167,” nearer to Calm Lake and directly upon
the proposed line of Rainy River Railway, has been bonded to a developing company,
and will, it is anticipated, be at once placed under development, while lower down the
stream, at the Bull claims, arrangements are also upon the Zanss for work. The title
to this valuable property has so far been delayed by the *‘ timber limit unsettled
claims,” and to this unfortunate state of affairs is due much of the delay in opening up
this and other equally valuable gold claims along the margin of the upper and lower
La Secine.  An interest in *“ the Bull claim ” was lately disposed of 1o Mr. Silas Griffis
of St. Catharines, who has secured several other valuable locations in this section. It
was the intention of Mr. Griffis to purchase the entire claim, could the owners give
him a title. This question of titles will, we trust, soon be settled, as but very little
timber of a merchantable class exists upon the land, and this will all be cleared off
shortly by the three lumber camps now being established there.

Among the other partially developed locations in the Shoal and Bad Vermillion
Lakes section in addition to Ray, Foley and Wiegand (and in the same geological for-
mation, viz., protogin granite), may be mentioned the Hillyer, Kelly-Mosher, the
Bartley-Wilson, and, last but not least, the Randoiph claims, AL 113-14-15-16—all
in the protogin, and all carrying very appreciable quantities of native gold, in well-
defined lodes.

English capital, at last, shows a disposition to acquire some of this territory, and,
as a matter of fact, the Bartley-Wilson claims are bonded to Mr. Ferguson of London,
while other English speculators and capitalists have a keen eye to ** Bill Wiegand ”
et al. .

The Ottawa Prospecting Co.-—under the direction of the brothers Bush and Fred.
Winning hold an extensive tract of mineral land which has been prospected and lo-
cated for Ottawa capitalists, including it is said, Mr. W, A. Allan. This tract embraces
a number of claims n the Keewatin series, directly opposite the Foley camp and site of
Seine city, upon one of which lots, viz., K 236, some very fine results in gold have
been obtained.  Although most of these lots are in the Huronian slates so favorable to
the Rxistence of gold generally, they have also one or more claims of great pro . ise in
the granitic protogines, adjacent to the Ray-Wiegand ** Bonanzas ”, where, possibly
active operatiuns under their manager, Mr. Winning, senior, may be carried on during
winter months.

Mail Service.—Mail communication with the outer world is of the worst possible
kind. It is altogether of the ‘‘go-as-you-please” description, and since the prema-
ture closing of the Wiegand office, no oﬁjc_ial appoiqtmem has been made, nor inves-
tigations held touching alleged irregularities, notwithstanding the fact of a series of
complaints having been made to the department.

From the foregoing it may be inferred that while we have quite a fair showing of
gold, and not a few very promising properties, we have also one or two fully devel-
oped grievances, one of which is the total want of an organized, or any regular, sys-
tem of mail service nearer than Fort Francis, which fact, in view of the growing im-
portance of our mining and other industries, shows an astounding amount of ignorance,
or a total lack of interest in La Seine River District.

Mr. Archibald Blue, Director of the Bureau of Mines, who has just returned from
an official inspection sends us the following respecting mining in the Lake of the Woods :

Suitara Mine.—The Sultana is now opened to a depth of 200 feet, and an im-
mense body of ore is in sight between the first and second levels. Mr. Caldwell, the
owner, is still managing the Eroperty, and his ten stamp mill continues to send to
the bank at Rat Portage a weekly gold brick varying in value from $1,200 to $2,000.
If the capacity of his mill was doubled or trebled it seems likely that the ore supply for
it could be found, at least for some time to come.

Domintorn Gold Mining and Dredging Co.—The Gold Hill and Black Jack
properties, which were worked two years ago by American capitalists, without ex-
perience, have now passed into the hands of a London, England, syndicate, and are
expected to yield better results. Mr. Robert H. Ahn, who is well known in Toronto,
is local manager of the syndicate. He had fifty men employed at the Gold Hill mine,
where three shafts were being put down. The Colorado stamp mill, which the old
owners had put in, was being repaired throughout and new machinery added. Mining
machinery, such as hoisting drums, air compressors, e{c., is also being shipped in to
the Gold Hill and Black Jack. The same syndicate has purchased the reduction
works at Rat Portage. The old ore-crushers have been torn out and are being re-
placed by four batteries of five stamps each. When all the improvements are in, this
promises to be a first-class mill.

Kegina.—Another English company, whese president is General Wilkinson, pur-
chased about a year ago a property on Whitefish Bay, known as the Regina mine, and
a well-built ten-stamp mill has been erected there. = The formations consist of granite
and altered trap, and several veins cross the property from one formation into the
other. MininE work has, so far, been undertaken on only one vein, where a shaft
has been sunk and a tunnel driven into the granite. It isa fine looking ore, and
shows considerable free gold. The mill had been running only three or four days
at the time of my visit, but I have since learned that the first week’s run gave $1,700
from the plates alone. The works are in charge of Mr. Wm. G. Motley, an English
mining engineer of large experience, and the company has been organized with a
capital of z 130,000.

A number of other locations are being developed, and it is likely that other mills
will soon be built. A company, organized by Mr. Wright of Ottawa, is at work on a

location 22 miles southwest of Rat Portage, known as the Gold Mountain Mine. It °

is a bedded vein some 60 feet wide, and numerous assays made by Prof. Donald of

Montreal are said to give an average of $12 to $13 per ton. The company is now
awaiting Prof. Donald’s report upon the property before deciding to erect a mill,

I think that gold mining in this country was never more prosperous than now. 1t
has got past the experimental stage in some localities, especially in Lake of the Woods ; .
and while it is not likely that all prospects will prove of value or that all investments-
will yield returns, I do not doubt the possibility of making gold mining pay in Ontario.
Men, however, must show as much judgment and enterprise who £o into gold mining
as into any other business.

A Port Arthur correspondent writes: Some excitement was caused lately by the
discovery of an auriferous quartz vein in the talcous schists near Jackfish station east of
Port Arthur. I have not seen the vein myself, but I have heard from miners who-
have worked there that it is about 15 feet wide, and traceable for a long distance. I
have seen and tested ore from this vein, which was heavily charged with chalcopyrite.
It may develop into a good paying low grade ore mine. = Some very rich stringers of
free gold occur in this vein, but of what extent, or if they will continue towards depth,
is still an open question. ~The mine has all facilities for operation, the railroad, Lake
Superior, and also a splendid water-power is close by.

A prospector writing from the Rainy River country says: *“I left for Lake Osi-
nawa country on the 13th of August and was out 23 days by the Seine river. It is.-
about 200 miles from Shoal lake. I had a pretty hard trip of it as there are 34 por-
tages to make, some of them 1} miles long. I took no guide with me other than the -
map (Lawson’s), that I got last Spring and found it better than any Indian one could.
get here. I left Mr, Haycock and my hrother working on K 236 where they did good
work. They discovered four new lodes, three of which pan very well and are well
worth sinking on.

Since I was away Mr. Foley has commenced working on the claim adjoining
231 K that he bought from the Wiegand Bros. last winter. (He paid $42,000 for 80-
acres). flehas 35 men and 4 steam drills at work. He is sinking on a lead that was
18 inches on the surface. He is down now about 40 feet and the lead has widened to
3 feet and is still gaining. He is putting on more men ever day. The Hillyer mine-
also is going to start up again as soon as matters can be fixed up. Mr. Hillyer was
here a few days ago with a party that intend going in with him. They started the
mill, ran 7)4 hours and cleaned up from the plates alone 6 ounces of gold.  There
was a party up from Rat Portage while I was away, who made an offer of $15,000-
for any location near Hillyer’s location, the terms $3,000 down and the balance in 4
months, provided he would be allowed to sink 100 feet and to drop out should he not
want the claim after testing the lead, also that the location should show at least two
leads not less than 3 feet wide.

While up the river I met a Mr. Wiley who is working the mine of Lake Harold.
He was going out to Fort William and was taking the first gold brick from the mine.

. It was the result of a five days run and was worth $800.00. The lead he is working:

on is only 35 inches wide. There are a good many men with money coming in now
and the prospects are a great deal better than they were a few weeks ago.”

The Geological Survey of Canada has just issued a very fine geological map of the-
Seine River district, Ont., on the scale of four miles to the inch. The map, like that
of Lawson’s on the Rainy River region, is a very fine piece of work and is just what
is required by the large number of prospectors, miners and capitalists interested in the
gold and other minerals of that new section of our couatry. A report on the geological
and mineralogical features of the new field, by Mr. W. Mclnness, who has just re-
turned from the field, will follow at an early date. :

We learn that the old Deloro mine at Marmora, Hastings county, has been leased:
and will be worked.

LEGAL.

Judgment in the Watters—Powell Mica Suit,

Judgment was given this month in the Superior Court, Hull, in the suit of Mr.
T. I. Watters, of the Lake Girard Mica Mining System against Mr. W. F. Powell, of
Clemow & Powell, mica nminers, for the ownership of valuable mining rights on lot 7
of the 10 range of Hull Township, County of Ottawa, Que.

The properties was originally owned by Maurice Foley, a farmer, who purchased
them from the Crown, and were in ’72 leased by him subject to a yearly rental and a
royalty, for 99 years, to the late T. P French, Inspector of Post Offices. = Mr. Watters
purchased the rights under this lease from the heirs of Mr. French. Mr. Powell ac-
quired his assumed rights from Mr. Pierce Mansfield, of New Edinburgh, who claimed
to own the mining rights in question by virtue of a lease of the same given in 74 by
Michael Foley, the son of Maurice Foley.

Previous to the commencement of the suit Mr. Powell had begun work on the
mica deposit known to exist on the lot, and had extracted several thousand dollars -
worth of mineral during the three or four weeks before he was disturbed. At the end
of that time the mica was seized by Mr. Watters and has since remained in charge of
the guardian. The first issue was entered upon in 1893, and during that time the
ground has heen contested inch by inch, several interlocutary appeals have been dis-
}_)osed of. In rendering his verdict the judge said that the defendant had acted in bad

aith in taking legal possession of this property and refusing to deliver it up. The plea
raised the question of prescription, the defendant claiming that he, Pierce Mansfield
and Michael Foley, were the owners of the property by reason of their possession.
His Honor stated that there was no evidence in the record to justify this pretension of |
the defence, and consequently dismissed the plea.

The plea regarding the validity of the title deed under which French held the
mineral rights was tbe most important. This deed had been executed by the late
Morris Foley and been witnessed by one witness only. Morris Foley did not know
how to sign his name and signed the deed with his mark, which was a cross.

This plea raised this very importent question, as to whether the purchase was .
good in Lower Canada since the deed was signed with his cross, in the presence of one
witness only. This point had been very thoroughly argued at the hearing of the case
and numerous authorities had been sent to His Honor.

- His Honor considered that Foley’s mark was valid and dismissed the plea.

The substance of the judgment is that Mr. Watters gets the mica mine from
which considerable mica has already been extracted amd also the mica which has -
been extracted therefrom, which is vaiued at between seven and eight thousand dollars,
and the defendant is condemned to pay the costs, Mr. Watters is ordered to pay Mr.
Powell six hundred dollars to cover the costs which had been incurred by him in ex-
tracting the mica awarded to Mr. Watters, Mr. Henry Aylen, Q. C., conducted the-
case for Mr. Watters, and Mr. J. R. Fleming, Q. C., for Mr. Powell.
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How Gold Occurs in Nature.* .

By W. Nicuots, S. B.

1 cannot during a single lecture treat the subject at all in detail. 1 can only give
you the general peincipals,

° Although gold vecurs nowhere in abundance, and although it occurs in(m‘umlly
in suflicient quantities to pay for mining, yet it occurs in minute portions in all rock,
It has not been shown to occur thus everywhere, but its presence has been indicated
in 0 many places as to render such an inference legitimate.  The city of Philadelphia
is built upon clays which contain more gold than would pay for rebuilding the entire
city, nevertheless this clay is more valuabie for beicks than for the gold it contains.
Around Boston there are places where it is said that a man might earn twenty-five
c(ats a day washing thegravels for gold.  Gold occurs even in the sea, which contains
romething less than one grain of gold 1o the ton of sea water.  Many devices have
heen invented for the purpose of ubtaining this gold from sea water, but none have
proved practicable, and it is not probable that any ever will prove practicable. These
occureences du not constitute ores of gold, for the metal is in too small quantities.  An
ore of gold must contain sufficient metal to pay the cost of extraction.  This gold dis-
seminated through the rocks does sumetimes occur in paying quantities, and then we
have a true gold ore.  Such ores accurin some of the Southern States and clsewhere.
Some of the kcpo;ils of the Black Hills of Dakota are of thig class.  In these ores the
gold usually is in invisible particles, so that in appearance the ore is mercly 2 common
slate sandstone or other tocL. The gold is concentrated from thic state of dissemination
into ore depusits by natural agencies which are always acting.  These ore deposits ate
of three classes : —-First, associated with silver, copper or Iead, in deposits which are
primaiily worked for these latter metals; second, in quartz veins 3 thid, in gravels
which are derived from these quarte veins, the placer depasits.  The first class should
studied as deposits ot copper, silver, o lead, although very considerable amounts of
gold are obtained from them.  We will not discuss them here. :

The quartz veins. 1 cannot give you a definition of a ven, for geologists are not
agreed upon this point,

The gold bearing veins are fissure veins, A fissure vein is i rent ar fisure in the
surface of the carth, often extending to very great depths, which has become filled
with minerals deposited from solution in water, .

Sometimes the tissure seaches a region of fused rock. or rock kept from fusion
only by 1he weight of the overlying mass.  The fissure then fills with the molten ma.
teial, which cools therein,  Thisisnot a vein, for in a vein the minerals ate deposited
from water, but a dyke.  These dykes never contain ares of gold.  More often the fise
suredocs not teach such molten material, and fills with minesals deposited from water.
ftisthena vein.  Very many minerals occur in veins,  Fortunately gold Iearing veins
are quite simple.  Two minerals foan almost the whole of their contents.  These are
quartz and pyrite 1 uartz is 2 hard, white, brittle mineral and 1s the chief constituent
cfthe veins. The other common mineral is pyrite, which may ot may not b present.
Ir i bristle, bright yellow, and always accurs as crystals.  181s often mistaken by the
ineaspenenced for gold, hence its nick name **fooPs gokl. ™ The difference isvery
great. The pyrite ic so hard that it can scarcely be scatchol by the knife,
not at all ualess the knife he a good one, while gold is very soft, 1t accurs in peculiar
crysial shapes, which gold does not assuine. 1t crumbles to a dark powder under the
hammer 3 gold flattens into plates. The gold occurs disseminated throughout the

quantz and pyeites, wsuaily in invisible particles, scales, grains, threads, cte. Qther
minerals are often present in smailer quantitics.
The «raan of tissures was discussed by Prof Salisbury in our fast lecture. . We

will now consider how the winerals get fnte them.  They are cassi~d, as I have
alteady <aid, in solution in water and deposited there, 1t sounde fmproliable, tut
there is nothung that water will not dissolve, though often in eveessively minute quan.
tities.  When the water is highiv hented and subjected to great pressure its solvent
power is vastly increased. 1tthen decompaces or dissolves readily many <abstances
upnn which s zction when cald is impeteeptible,  Water falling upon the surflace of
the carth, as rain, or Nowing aver the streams or reating in depressions, as ponds or
lakee, saaks into the geoumd and seaches great depths, where it ecomes vesy highly
heated by the internal heat of the carth, and at the same time it is subjected to great
pressuse from the weight of the averlying rocks.  In this state water decnmposes of
alters many of the rocks thrangh which 1t passes and takes many substances into <olu-
tion, o1, under great pressuse, and lnmllcd with chemieale that it hasexzeacted from
the racke alung its paih, it takes into solution the sulwtances which we find later in
the veins,  Reaching a fissure, the water rises through it and as it tiscs it teaches
cooler regions and regions of less pressure 3 hete, no longer able to hald the quarnt,
gold and other minerals i solution, it depasits them upon the walls of the fissure, the
water ten assuing at the surface as a wineral spring.  Thus the vein is formed.,

In some places, as in the Southern States, there occurs another kind of gold-bear.
ing vein,  Inthis case the waters have peseolated through porous pans of the rock,
depositing nunerals in the intentices between the particles of rack . —perhaps dissolving
somre of the **countty tock ™ to make ronm for the **vein stuff.”  These veins are
often not includedd betwveen distinet walls, as i< the case with fissure veing, and the
mincrals ate not in so pure a state, hut for our purposes we neai malkie no further dis.
tinction between them, .

Vens are divided intetwo paris by the ** water level,” a fact of the greatest ime
portance to the nuner.  The water level 1s the upper sutface of the water standing in
the ground,  Thee is shown by the height at which water stands in welis.  BEclow the
watcr level the guartz 1< usually tiem and compact.  The pyrite when jresent 1< bright
and unaltered.  The gold is largely —not completely—in the pyrite, and so completely
enclosed that no amount of pulverizing will free all of it 0 that it may e saved by
the ordinary procescof milhing.  The gold is not chemically combingd, Int dissemi.
nated in very tire thicads, seales, coystals, ctc., which may be scen when the jwriteis
destroyed 1w acids.

Abave the water Icvel the air has access, and the vein is more or less ckcompmed.
The pyrite ica combination of iron and salphur 3 the iron rusts exactly as metalhc iron
‘ﬂaﬂd. and the yellow of brown rust, known 1o geologists as limonite, stains the quartz
yellow. |

The sulphur also buens and gocs away in solation.  The quanz lecomes honey-
combed with cavitics where the pwrite and other mincrals have bheen temoved. The

remains hchind as small partickes enclosad in the quartz and in the cavitie. It
13 much morc casily extracted from this weatherad vein than from the unaltered pos-
tions below,

Indications of richness of veins are very uncertain,  The only one atall swic is an
asmay.  As | have said, goid occurs chicfly associated with quartz and pyrite.  The
pyvite may be atwent.  In rick veins the quartz is apt 1o be diccoloured and mixed with
many impwritics.  The greasy appeating quartz is more likely to be rich than others,
and a peculias banded appeasance may alwo indicate richnest. A puec, haud quanz is

*1igent of Leciwre delivered at Field's Colombian Muvewm, Chimge.

likely ta be pure. These indications ate of very little value, as ncept%om are,
extremely nunerous.  Pyrite which is fine grsined is apt tu he richer than the coarsely
crystalline. When gold occurs in grains visible to the naked eye ( ** specimen gojd ™)
it may be taken as evidence that the vein is probably poor, although such veins st
times prove very rich. _ Very little dependence can be placed upon these indications.,
More reliable information may be oltained from the position of veins. These veins
accur almost exclusively in mountainous tefr:. because the forces by which they are,
formed, the forces originating fissuses and t| causing the circulation of underground,
waters, are more active here than elsewhere. .« These is no great mountain system in
the world in which ores of gold du not occur. .1 do not mean that. gald occurs in
every mountain or in every range of mountains, but somewhere in every system. ,

Veins occur in systems, each vein pasallel to the others. 1€ one yein of a system
is rich, the parallel ones are probably tich also ; Wwhile veins of-a.different system in-.
tersecting these would probably be different in contents and perbaps pour. 1 the
contznts of both systenis are the same, and bath ave sich, then where two cross the,
vein stuff will be richer thaa cither alone.  The pature of the surrounding rock influ-
ences the deposits in the vein.  Where a vein passes through two rocks, say slate and
granite, it may be rich in the slate and poor in the granite, or vise versa. . The de-
porits of ore in the veins is very irrcgular, It uccurs often only in particular. parts of
the vein, or in ** pockets,” otin **chimneys,” or *‘ chutes, ” which run through the,
vein i) various ways. Gold occurs in all geological formations. It is not cunfined,
chicfly to any one age. as was formerly supposed. It occurs among rucks of many
kinds. One is struck, however, by the frequency with which valuabic deposits occur
between walls of slate. ‘ .

The placer deposits are formed from the destruction of the veins, and are never
found far from them. At the surface veins, in common with all socks, are subject o,
disintegeation. By the action of heat and cold, of frnt and sain, and in gencral by
expivure to the weather, the rock is Iwoken into small angulas fmgmenls. fonnai:s
sand and geavel, This sand and gravel is washed down thie bill-side by rains .
sireams, and thus the deposits of gravel in the valleys ate formed.  When these gravels
comain the debris from  ld-tearing veins they themselves must be gold-bearing and
constitute the placers. . ne gold in the placers is more concentrated often than in the
veins because of the sorting power of the water, by which the heavy gold is left near.
its source, or dropped wherever the current stackens, while the lighter gravels are
cartied fucther alony,  The rich placers in the steeams of in gravels left wheee streams
formerly flowed may be worked, and the }xmcv gravels e lefi.  These are the shallow
placers.  An interesting woditication of the gravel deposits is the decp-seated placer.
Placer deposits wese formed in times long past in stream beds.  After they were formed,
a great volcanic cruption occutred and great streams of lava reached the valleys and
filled them, completely destroying the streams or turning then iuto new channcls.
Since then the disintegration of the tock and the consequent degradation of the sus- |
face has continued, hut the hard lava has resisted this process until what were the hills
have been worn to valleys, and the valleys, pratected by their lava caps, have become
hilln,. Theseare now minad by tunnelling into the gravel from the side of the hill,

We find the gold at first in the rocks, thinly disszminated, and w the sea.  Thence.
it is concentrated into the great vews, By the destruction of the veins it is further
concentrated and put in more availabile furm in the placers.  From the placers some
reach the sea agzain and s deposited among the rocks now forming, whence at some
future time it may again be transferted to veins and placers, for the forces by which
these things were done in the past are yet acting and will continue active,

The Equipment of Mining and Metallurgical Laboratories.

By . Q. loFnas,®

Avuniate Profescor of Mining and Metailargy in the Masachusette Institute of Technology,
Ihnton, Mass

The mining and metallusgieal labaratory, as we understand the term in this coun-
try, is o place in which mechanical and chemical working tests are made on ores, fucls
and furnace materials. s of quite recent origin, - The fist laboratory of this kind
to be uced in conncection with teaching was pur into operation in 1872 at the Massa-
chuscits [natitute of Techuology.t The sdea had already existed in the mind of
President W, B, Rogere witen he wrote, in 1863, his pamphlet on *¢ The Scope and
Plan of the Schoal of In fzcnal Science of the Massachusctts Institute of Technotogy;™
lat several years clapsed, and an extendad vicit to she mines and mills of Colorade,
Uiah, Nevada and Califoria was requsted before this idea could take x form adapted
10 the purposes of vriginal research as well as of instruction.  The laboratory was
given from the fiest inta the charge of Prof. R. H. Richards, who, by improving its
methods and ealarging its scope, has brought it to the position which it occupies 10-
day as the feading representative of its clase.  P'rivate Iaboratories for making teuts
upon ores had previously enisted here and there, especially on the Pacific coau, foe
silver and gold oree s Lt in the educational ficld the Massachusetts Insti:ute of Tech-
nulogy wac the pioncer.  To-day there is hatdly a school of minces in this country that
has not a moee ot less complete mining and mctallurgical laboeataey.  In European
mining schools thete is very little laboratory teachimz. Most of thems are located in
mining districts, where the students can personally see and engage in the practicat
watk of mining, concentrating and smcliing. Thosc which are in large citics, ata
distance from mines, labor under a great dicadvantage.  The student only sces jwacti-
cal work when he mnakes an sccasional visit to mining regions, and is otherunisc boft
entirely 1o theory. It muct not be inferred, however, that the location of a school in
a mining district can make the laboratory superfltous.  On the contrary, one who, like
the present writer, has reccived histraining in such 2 schond, sces clcarly afterwands,
how one-sided iccomes the teaching in a mining didrict without the 1ddition of such
Taboratory work.  The incuctor is only 100 liable to give most, if no. all, of hic time
to claborating unnecessany details of the local methods, past as well as jwesent, and 10
pass over with amazing celetity those lwanches of the salject not repweiented in his
district. Vet even as regrards local work, upon which he puts such windue strcss, he is
likely 10 hie 100 thewrctical, hecause, not Ixing peactically in it, or able to
apply such tests ax arc fuenished in the laluratory, he necensarily falls into 100 alntract
a way of viewing the whole subject.  The result is that his instracston tends to prendnce
theorists, who speak with unwarranted assurance concetning the mast dificult peo-
blems which the engineer has 1o sulve 5 but who, if confromted with a simple, concrete
qucstion, are at a foss what 10 do.

That this lack of laborataey training in German technical schools (which are
amang the foremost in Earope) 15 bepinning 10 be realized ata defect was cvidenced
by the intemse intevest and careful study bestowed wpos the sabject by the commis-
sioners who came to the Columbian Exposition two ycars ago, did not hevitate

*Trame. Am. Lant, of Miniag Engincers, 1
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to praise our system and {o express the hope that it might be adapted to meet their
necessities on the other side of the Atlantic.

The mining and metallurgical laboratory, then, as developed in this country, may
be considered a necessary adjunct to every school of mining engineering. In’it the
lecture-instruction is illustrated with practical experiments, carried out by the students
themselves. But it has also a larger scope. By the method of experiment, the stu-
dent learns how to take hold of each problem as it presents itself and carry it through
the different stages until it is, or the reason is discovered why it cannot be, satisfactorily
solved. He is thus taught to observe closely, to make careful notes, to compare the
results obtained and draw his own inferences and conclusions, and, finally, to report
what he has done in clear and accurate language.

In fitting up a laboratory, we have to consider only the departments of mechani-
cal concentration and metallurgy. Practical mining can be taught only in the mine.
Some schools (for instance, the one at Ballarat, Victoria, Australia) are provided with
a model of full natural size, showing a shaft with the lode, cross-cuts, etc. While this,
apart from the question of expense, is an improvenient on the small models formerly
s0 extensively found at schools, it cannot but give a false impression of what a mine
really is.  The practical study of mining, in this country at least, is carried on to-day
in ‘‘summer schools.” The students spend some time in 'mines, going systematically
through the different kinds of work, and thus becoming sufficiently familiar with mine-

rations to listen understandingly to lectures on the subject. Itis the merit of Prof.
:}_).es. Munroe, of Columbia College, to have given to the summer school of mining
such an impetas that to-day there is hardly an American mining school without (this
auxiliary course. ’

Before discussing in detail the equipment of a laboratory, it is desirable to consider
the relation which the laboratory plant should bear, as regards general arrangement
and the kind and size of apparatus, to the large scale working plant of actual practice.
A commercial concentrating works, for example, must treat daily a considerable
quantity of ore, and must work cheaply, which can only be done if the machines are
so connected with one another that the ore shall receive a minimum amount of hand-
ling after the work is once under way. In the laboratory, on the other hand, the
work, being purely experimental, must be carried on, step by stef, in a deliberate and
tentative way ; and it is therefore essential that the operator shall be able to inspect
the material under treatment before and afier every operation. Consequently, the
machines must be separate, that they may be easily accessible for starting, stopping,
accelerating and retarding, and may be connected at will; in short, that the work may
be modified indefinitely under the immediate eye of the experimenter. A laboratory
in which this principle is neglected carries in it the germ of failure. The writer was
once connected with such an establishment, in which a full-sized ore dressing plant
had been erected according to the plan followed in commercial work, viz., the crushed
ore was raised by a bucket elevator to a set of screens placed in a line step-wise, one
discharging into the other, and the sized products falling directly upon the jigs and
the table below. Of course, a few tons of ore were quickly disposed of ; but when
the products obtained were examined after the experiment, the observer did not know
very much more than he had known before. Such a working plant may be of some
value for obtaining more accurate quantitative results after all the necessary details
have been determined by the use of detached machines ; but it will do little more
than substantiate what has already been sufficiently proven.

There are two opposite views concerning the kind and size of machinery proper
for laboratory use. gne holds that it should follow as closely as possible lt-{at of a
working plant. The other maintains the superiority of somewhat different and smaller
apparatus as better suited to experimental purposes and also more economical. Hav-
ing tried both kinds, the writer decidedly prefers the latter, especially for educational
purposes, and is of the opinion that there are few mechanical questions to which a
machine smaller than the commercial size cannot give a satisfactory answer. In addi-
tion to economy, convenience and other considerations, the saving of physical strain
upon the student secured by the smaller apparatus is of importance. Fatiguing opera-
tions, especially for those unaccustomed to the work, exhaust the powers and unfit the
student for mental effort.

The best size for the single machine can only be arrived at by repeated trials,
which have now been made for almost all given cases, as will be shown later on.

In the discussion of the details of a laboratory, it will be more profitable to start
from the basis of an actual working laboratory, whatever may be its defects, than from
an imaginary perfect one. The laboratories of the Massachusetts Institute of Tech-
nology, shown in plan in Fig. 1, may well serve this purpose.

. The following are the different rooms, pieces of apparatus, etc., referred to by
aumbers in Fig. 1. In the present paper numbers enclosed in brackets are to be un-
derstood as referring to this figure.

1. Milling-room. 41.  Crucible-furnaces.

2. Blake Challenge rock-breaker. 42. Stack.

3. Cornish rolls. 43. Iron table.

4. Gates rock-breaker. 44. Balance-room.

5. Hendrie-Bolthofl sample-grinder. 45, Button-balances.

6. Iron sampling-floor. 46. Store-room.

7. Cornish feeder. 47. Store-room.

8. Automatic feed-trough. 48. Furnace-room.

9. Richards’ Spézzlutte. 49. Blacksmith’s forge.
10. Coarse Collom jig. 50. Anvil.
11. Fine Collom jig. 51.  Blacksmith’s table.
12. Convex continuous round table. 52. Water-jacket blast-furnace.
13. Hendy Improved Challenge ore- 53. Furnace ore-bins.

feeder. 54. Briickner roasting-cylinder.

14. Stamp-battery. 55. Copper-refining furnace.
15. Amalgamated plates. 56. Large hand-roasting reverberatory.
16. Frue vanner. 57. Roasting-stall.
17.  Richards’ movable sieve jig. §8. Cast-iron kettle

18. Water-tanks. ’ 59. Large cupelling-furnace.

19. Steam-drying tables. 60. Small hand-roasting reverberatory.

20. Bucking plates and Taylor hand- 61. Small cupelling-furnace

crusher. 62. Pot-furnaces.
21.  Sampling-table. 63. Space to grow in.
22. Ore-bins. 64. Professors’ laboratory.
23. Pounding-block. 65. Table for electrolytic work.
24. Upright engine. 66. Experimental Spetzluite.
24.1. Morrel agate mortars. 67. Chemical desks.

25. Dynamo, 50 V by 50 A. 68. Hood.

26. Dynamo, 2 V by 50 A. 69. Blow-pipe room.

26.1. Revolving barrel. 70. Tables.

27. Depositing-table. 71.+ Cases for apparatus, etc.
28. Leaching-tubs. 72. Sink.

29. Larger amalgamating-pans. 73. Library.

30. Small amalgamating-pans. 74. Book-cases.

31.  Settler. 75.  Space to grow’in.

32. Tank. 76. Table.

Professors’ desks.

33. Space to grow in. 77
, Store-roog. 78.  Lithographic notes, etc.
35. Blacksmith’s drilling machine. 79 Toilet-room.
36. Carpenter’s bench. 80, Lockers.
36.1. Ball-mill. 81. Basins.
37. Assay-room. 82. Closets.
38. Students’ desks. 83. Professors’ room.
39. Pulp-balances. -84. Stack.

40. Muffle-furnaces.

These laboratories are located in the basement of the Rogers building, in the
main building of the Institute, and comprise the entire department of mining, engineer-
ing and metallurgy, with the exception of the lecture-rooms and collections. While -
at first* all the metallurgical work, including dry-assaying, was done in the room
marked [48] and the milling-work in the space now covered by machines [1 3] and [16),
there are to-day a separate furnace-room [48), an assay- and balance-room (37, 44), 2
milling-room [1) and a blow-pipe room [69]. To these may be added two storage-
rooms [46, l,z'], a toilet-room [79], a library (73] and the private Iaboratory [64] and’
office [77]. Eoncloser inspection, it will be seen that the apparatus is pretty closely
crowded. Although there is some * space to grow ” [33, 63, 751, and there are places-
near [1) and [33] still open. there is little room for additional permanent machinery,
the available space being necessary for erecting temporary apparatus and giving room
to move about in. A laboratory built to-day with a liberal allowance o space and
of funds would probably be planned somewhat differently as regards general arrange-
ment, and would also possess a larger amount and variety of apparatus. The work in
it would be easier and could be more conveniently and quickly, but not better, done.

In discussing the machines and furnaces, sufficient data will be given to enable-
the reader to form a clear idea of the relation which the laboratory-apparatus bears to-
that used in large-scale work.

.. The apparatus of the laboratory is best classed under three heads, corresponding.
with its purposes : :

A,—Concentrating.

B.—Sampling and assay.

C.—Metallurgical.

A.—CONCENTRATING APPARATUS.

1. Coarse Crushing.—Coarse-crushing is represented by the Blake Challenge-
rock-breaker [2], with a receiving-capacity of 414 by 5 inches, and the Gates rock-
breaker [4] with a receiving-hopper 12 inches in diameter. The machines are at a
sufficient height above the platform to allow a wheelbarrow or bucket to be placed:
below the discharge. A pipe, connected with a small suction-fan, serves to carrry off
the dust, if desirable. The Blake is used for crushing lump-ore, the jaws being set
1) inches apart; the Gates for smaller sizes, the liners being set at 14 inch., The-
Dodge and Lowry crushers may be added to the plant if it is desired 1o crush ore more
uniformly than can be done with the Blake o1 the Gates type ; but this wil] hardly be
necessary for the testing of ores, although it might be useful for illustrating class-work..
The small Taylor hand-crusher [20] is very convenient for breaking up specimens.

2. Fine Crushing.—For fine crushing there are : a pair of Cornish rolls, a stamp-
blattery, a non-discharging ball niill, sets of pans, a sample grinder, and bucking_
plates. )

The Cornish rolls [3], 9 inches in diameter and g inches in face, are of chilled:
iron, without the outside shell so common for large scale work ; are driven by direct.
and cross belt, and make 70 revolutions per minute. The pressure on the sliding box
is maintained by springs. The rolls have a large feed hopper, with adjustable dis--
charge slot, holding about 100 pounds of quartzose ore. The crushed ore is directed-
by three converging pieces of sheet iron (a short, steep one at the back, and a long,
flatter one on either side), towards an oblong opening, 5} by 27 inches, through-
which it drops into an oblong sheet-iron box, 14 by 36 inches, of No, 23 iron, with
sides 6 inches and ends 4 inches deep. The upper edges of all sheet iron boxes or-
vessels used in the laboratory are bent around a ¥ -inch iron rod to give them strength,
and are painted with asphalt varnish. If the ore is to be screened, an oblong wooden:
screen frame, 54 by I1 inches inside dimensions, made of 24 by 74-inch wood, and.
closed at the upper end, is suspended in a slightly inclined position from four iron
(f-inch) hooks trom the wooden frame of the rolls, and oscillated by an excentric of
1-inch throw and 200 shakes per minute, driven from the main shaft gelom The ore-
drops upon a piece of sheet iron, 11 by 12 inches, in the upper end of the frame, pass-
ing over which it comes to the screen (54 by 12% inches). Through this the finer
parts fall into a sheet iron box, while the coarser ones are carried over into another
which adjoins the first. The screens are fastened to the lower sides of their frames by
means of angle hoop-iron and screws.

The crushing capacity of the rolls per hour is 600 pounds of quartzose ore to-
X -inch size, or 300 pounds to 1%-inch, or 150 pounds to Yg-inch. While they serve
their purpose for fine crushing, as a preliminary operation in ore dressing, yet, if ore
is to be rolled previous to chloridizing and leaching, Krom rolls are very desirable for
finishing, the Cornish rolls serving in that case as roughing rolls,

Roller mills, such as the Huntington, Griffin, and Tustin, or discharging ball-
mills, such as the Briickner, while doing satisfactory work in dry and wet rolling, are
better suited for the mill than the laboratory, on account of the difficulty of cleaniné up.

The stamp battery g4 and Fig. 2]is of the California pattern. "It has the usual
single discharge mortar for wet crushing, but only three stamps ; the weight of the
stamps is 228 pounds; the mortar bottom is 193 by 6 inches; the depth § inches ;.
the discharge surface 20 by 104 inches; the screen-frame 2114 by 13 inches ; and the
screen surface 1874 by 9/{ inches. The cams permit the lifting of the stamps to a
beight of 8 inches. The rate of crushing Nova Scotia gold quartz with a 7-inch height
of discharge, a length of drop of 5){ inches and 98 drops per minute is 3,353 pounds
in twenty-four hours, or I pound for every 4,198 foot-pounds developed.  With a
7%-inch drop and 6o drops per minute, it is 2,117 pounds, or 1 pound for every 5,816
foot-pounds. The coarsely crushed ore is fed to the battery by a Heudy Improved
Challenge Ore Feeder [13]. A double discharge mortar, of which oneside can Le
closed by an iron plate, will soon replace the old mortar, so that in the laboratory it
will be possible to do both dry and wet stamping. In planfling 2 new mill a battery
with three stamps would not be chosen. The choice would lie between a §-stamp -
battery of light stamps, say 300 pounds each, a 1 or 2-stamp battery, the stamp weigh-
ing 750 pounds, and a steam stamp. The §-stamp battery has the advantage that the
same number of stamps is used as in common practice. It would not be feasible to -
have a full size 5-stamp battery, as it entails too much work and requires more ore
than is convenient and suitable for experimental work in the laboratory. The 1 or
2-stamp battery with 750 pound stamps dropping in a narrow double discharge mortar,
one side of which could be closed at will, the discharge to be on a level with the base
of the die and to be raised by chuck blocks to 16 inches, and the stamps to have a
length of drop of from 4 to 10 inches, would be very acceptable. The results obtained .
with it would resemble very closely those of large scale work. As to the desirability
of a steam stamp for laboratory use, the writer feels himself at present unable to ex- -
press an opinion. .

* R. W. Raymond, Statistics of Mines and Mining, 1874, pp. 499 and soo0.
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The other fine-crushing apparatus, such as the ball-mill, the pan, the sample-
grinder, the bucking-plate, etc., will be discussed wnder the heads of sampling and
metallurgical apparatus. L .

3. Sising.—The sizing or sifting of ore is more tedious in the laboratory than it is
in the mill, because the screening surface is necessarily smaller, and all sifting, has to
be done without the use of water. If there is only a moderate quantity of ore, the
sizing is best done by hand on a platform covered with an iron plate [6]. ~ Sieves with
woogen frames from 24 to 18 inches in diameter, and iron or brass wire-gauze having
from 4 to 20 meshes to the linear inch, are well suited for this purpose. With very
small quantities of ore, nests of sieves with metal frames, 8 inches in diameter, and
wire-gauze ranging from 20 to 120-mesh are convenient ; the screenings to be caught
in a metal pan. With large quantities of ore ¢he sifting has to be done by machinery,
and the shaking sieves referred to above are used for this purpose. There are fourteen
of these, representing the sizes 2-, 4-, 5-, 6-, 8-, 10-, 12-, 16-, 20-, 30-, 40-, 50-, 60-
and 8o-mesh. They sift per hour about 2,000 pounds of 8-meshoté¢, T;000 pournds of
ore ranging from 14- to 30-mesh, 300 pounds of 50-mesh, and about 150 pounds of 60-
to 80-mesh material. As this work is somewhat slow, it is better to do it in separate
sizing-boxes. Two inclined boxes, having screens of 3-, 10-, 18-, 30- and 60-mesh,
and 4-, 8-, 14-, 24-, 24- and 50-mesh respectively, are satisfactory for the purpose.
They are.made of }4-inch pine, are 9o inches long, 18 inches wide and § inches deep,
and have wooden covers screwed down on a felt band. They are oscillated 200 times
per minute, by an eccentric and connecting rod, which gives them an end-shake. The
ore is fed into the hopper at the upper end, and drops on a piuce of galvanized iron,
whence it passes on to the first (the coarsest)sieve. What is too coarse to pass strikes
a dam at the opposite end and is discharged into a vertical spout at the side, to which
a cloth bag is attached, through which it passes into a pail. It would seem as if the
Coxe gyrating screen, which does such excellent work 1n sizing all sorts of minerals,
might well be suited for laboratory purposes, either in the form of a single screen or a
nest of screens. The trommels, as commonly employed in large scale working plants,
are out of place in a laboratory. If a trommel is to be used, the polygonal form seems
the most suitable, as the different screens could be easily adjusted and removed. It
waould be necessary in all cases to house the trommel.

4. Hydraulic Classification.—Hydraulic grading is done at present in the Institute
laboratory only in an ascending current of water. Grading in a horizontal current of
waiter, or Spitzhasten, will shortly be introduced, as it has been proved Lo be indispen-
sible for the successful working-up of fine slimes. Now the fine sands and slimes are
odxn:ettled, but not graded. Hydraulic classification is practiced with small samples
of finely-pulverized ore, as & preliminary test before working small lots. The samples
are treated in the Richards pointed tube,® where the mixed sands, held in equilibrium
by an ascending stream of water are, by slightly slackening the current, drawn off
slowly into the glass bulb, which, when filled, is exchanged for another. The contents
of each bulb are then separately sifted through a nest of graded sieves, and weighed
and examined, to find out just how effective the work has been, and what will be the
best sieve-size for the trial test. In working, the material, after it has been crushed to
the proper size, is passed through the automatic feed-trough [8], or the Cornish feeder
7], into a Richatds Spists/utte (9], when the discharge of the spigot will go to the jigs
{10 and 11] and the overflow either to the vanner [16] or the slime-table ]J12], or first
to the former, and, as tailings, to the latter. It is proposed to have the overflow,
when worked directly on the slime-table, run first over a Spifskasten, and then to feed
separately the spigot-discharge, thus insuring better work. Another way of using the
Richards Spr/zlutte is to feed only carefully-sized ore, when the spigot, in many cases,
will give clean heads and the overflow clean tailings, provided there are no included
grains. The capacity of the Spitz/utte with a }4-inch spigot, is about three-quarters
of a ton of sized material to 1 ton of mixed material per hour.

The automatic feed trough and the Cornish feeder serve to convert dry pulverized
ore into liquid pulp, delivering it to the Spitzlutte, the jigs or the slime washers, The
feed trough is of wrought-iron, 10 inches wide at the top, 3 inches at the bottom and
7 feet long, and is placed in an inclined position on a wooden trestle. On the inner
side the trough is marked off, so that the same quantity of ore may be washed down
by the travelling jet in the same interval of time, which is usually one minyte. The
travelling jet is a ¥ -inch iron pipe, pointed downward and fixed in a wooden truck, .
having two of its wheels on one edge of the trough and the other on a rail 3 inches,
away from the opposite edge. The pipe is connected by a rubber hose with the water
main. The carriage is pulled up the inclined trough by a weighted cord, running over
a pulley at the upper end of the trough to a shaft near the roof, around which it is
wound once or twice and kept taut by the weight. To this weight is fastened a second
cordyiTunning over a pulley near the roof to the lower end of the trough, which serves
to maisetieerweight, and thus to lower the carriage. In order to prevent the rubber
hosie frofmasbstructing the upward travel of the carriage and the even flow of the water,
itiss from the rail by small grooved wheels, and the loops are replaced by 6
iron pipe return bends. Thus the suspended hose shows three zigzags, which are
close together when the carriage is at the lower end of the trough, and separate as it
travels upward, but are held together at the upper ends by strings, which do not allow
them to get more than 24 inches apart.

The Cornish automatic feeder is a four-sided truncated pyramid of sheet-iron. It
is 24 inches high, and the bases are 18 and 12 inches square. To the smaller base are
attached four legs, on which it stands in a sheet-iron box, 16 inches square and 6
inches deep, contracted at one end into a spout. The legs (pieces of angle iron) firmly
connect the hopper and the box, leaving a distance olg J4-inch between them for the
ore to pass throngh. This is charged into the hopper and washed down the spout by
Q?et of water playing usually between the walls of hopper and box, but occasionally
(if especially quick feeding is desired), upon the ore in the hopper.

S. Jigging.—The jigs in use for water sorting are plunger jigs and movable sieve
jigs. The former are represented by two Collom jigs [10 and 11 and Fig. 3], used for
ores r;nging from 30 to §-mesh, the latter by a Richard’s jig [17] for sizes larger than
§-mesh.

The Collom jigs are two compartment machines. They are supported by a
V-shaped iron frame on either end. The screen frames are 123 by 1814 inches.
‘The length of stroke is adjustable to 3{-inch and the number of strokes can be varied
by the use of three-step pulleys, 8, 10 and 12 inches in diameter, from 130 to 180 per
minute. The ore coming from the feed trough, the feed hopper or the spigot of the
Spitzkasten travels over the jig, while the tailings at the opposite end are collected
and unwatered in a sheetdron box. From this they are drawn at intervals, while the
water which overflows goes into the water tanks [18]). The jigs have no automatic
discharge for concentrates ; since, for the purposes of instruction and experiment, it is
better to stop them every little while and skim off the different layers formed. The
manner of working, therefore, is the same as that of large scale one-compartment jigs.
The reason for having a two-compartment jig is that ‘‘ every machine as far as practi-
cable, should have its guard.”t Any middle product not remaining on the first sieve
will be collected on the second sieve and thus prevented from passing off inte the tail-
ings. The Collom jigs here described were put in to replace two three-compartment

* Trans., xxiv., 438.
tRichards, Trans., xxii., 701.

Harz jigs formerly in use, the screen frames of which 16 by 123{ inches, were much.
too small to do satisfactory work. The reciprocating motion was derived from an
excentric adjustable to 2 inches ; and the number of strokes could be varied from 100~
to 200 per minute by four step-pulleys, 6, 734, 9 and 10} inches in diameter. The-
jigs had an automatic side discharge for heads.

The movable sieve jig serves to illustrate the lectures, to work ore coarser than
§-mesh and to do the water sorting in graded crushing and jigging. The sieve frame-
is 14 inches wide, 22 inches long and 12 inches deep, the ore bed can reach a depth
of 10 inches. The rods of the screen frame, ¥ -inch in diameter, are divided into two-
rarts to facilitate taking the machine apart. The two lower o1 jigging rods, 48 inches-
ong, are forked at their lower ends and have an eye at the top through which passes
a connecting rod, ¥ -inch in diameter, suspended from the upper or excentric rods,
which are 25 inches long. The excentrics are adjustable to 2 inches, the excentric-
shaft is 51 inches long and. 15§ inches in diameter. it has a conical pulley with seven
steps, its smallest diameter being six inches, its largest 8} inches. The number of
strokes per minute ranges from 100 to 200. The counter shalt is placed 14 inches
above the excentric shaft ; and the whole is attached to a strong wooden frame. The-
water tank in which the ore is jigged.is 33 inches long, 27 inches wide and 22 inches
deep. Small boards extending from the -sides into the tank serve as guides for the-
screen frame. | The hutch work is drawn off at the sides ; the tank rests on a wooden.
box and its top is 36 inches from the fleor.

6. Siime-Washing.—Of the different machines in common use for working slimes-
[#.e., material not coarser than 30-mesh] only two are represented in the laboratory : a
Frue vanner [i6] and a ¢ofivex continuous found table [12]; a greater variety being.
excluded by the lack of space. T

The Frue vanner is of normal size, i.c., it has an inclined rubber surface 4 feet
wide and 12 feet long. Either plane or currugated belts are used.  The normal ad-
justment for full work in the laboratory [inclination of belt 3}4 inches in 12 feet, travel
of belt 32 inches per minute, and 195 shakes of 1-inch throw per minute] has to be-
changed, if the pulp flows directly from the light three-stamp battery upon the vanner,
as the battery furnishes only about 13 tons of pulp in twenty-four hours, while the-
normal rate of the vanner is 5 tons. The simplest way is to change the inclination to
23 inches in j2 feet and to regulate the flow of water accordingly. If the vanner is-
to do full work, the pulp from the battery is collected in the settling tanks-
and fed at the required rate and with the necessary water by the Hendy feeder of the
stamp-battery. In order to permit this, the connecting-rod of the friction-plate is re--
placed by an excentric rod, the excentric of which has a 2-inch throw, and is on a.
small counter-shaft near the ceiling. The counter-shaft is driven from the upper shaft
of the laboratory and makes 100 revolutions per minute. The ore which is fed by the-
carrier-plate is washed by a jet of watér into a sheet-iron trough and conducted from.
behind the mortar into the ore-spreader of the vanner.

The convex continuous round table is 8 feet in diameter and has a slope of 3
inch to the foot, It is of }§-inch sheet-iron, painted with tar, sanded and rubbed:
smooth, and is supported by an umbrella-frame. It receives its pulp from a fan--
shaped distribator, which discharges against one side of a central cone, 14 inches highs
and 18 inches in diameter, and its wash-water on the opposite side from a hotizontal
curved pipe with perforations on the immer side. The three products, tailings, mid—
dlings ange heads, flow into a circular 'launder. The compartments for heads and
middlings are 12 inches wide and hopper-shaped ; that for the tailings is 6 inches wide.
The heads and middlings are drawn off at intervals into a pail ; the water of tb_e heads-
compartment overflows into that of the middlings, and the overflow of these into the-
tailings launder. The heads are washed off by jets of water; the middlings are
sprayed in the usual way. The machine treats from 1 to 14 tons of ore per d?.y.

There are in the laboratory, of course, the ordinary implements for panning and
vanning to check the work done by jigging and slime-washing, and to assist in amal-
gamating operations. . .

7. KElectro-Magnetic Separation.—The magnetic separation of magnetite or of
iron ore rendered magnetic by a preliminary roasting is represented by a small Chase
endless-belt machine * placed near the tank {32]. This receives the waste-water from
a 6-inch Pelton water-wheel which drives the concentrator. Many interesting da}a of”
magnetic separation are retorded in the journal of the Jaboratory. It may be inciden-
tally remarked that a small Pelton wheel forms a most satisfactory motor for any
apparatus that is to be driven independently in a laboratory having water \.mder pres-
sure at its disposal. Of course, a pressure-regulator is necessary to equalize the un-
even flow obtaining in a city main,

8. Dry Concentration.—There are no arrangements in the laboratory for dry
concentration. To make tests that would be in any way satisfactory would require

too much space.

9. Distribution of Power and Water.—The machinery of the laboratory is. drive.n.
by a 1§ horse-power upright engine [24] having a common side-valve. Its cylinder is
9 inches in diameter; it has a 9-inch stroke, and is usually run at 2006 revolutions per
minute. The main shaft, 13{ inches in diameter, is on the ground floor and runs the-
entire length of the milling-room. Its position is approximately indicated by Nos. 1
and 3 in the plan (Fig. 1). It makes 240 revolutions per minute. Near the double-
ball-grinding mill [36.1] it is connected with the counter-shaft of the same diameter
placed near the ceiling. This also runs the entire length of the mill-room along the-
center line of the Fgue vanner. It makes 200 revolutions per minute. Thus the
different machines are set in motion either from the main or counter-shaft, the choice
depending upon the location and direction of the belts.

The large dynamo [25], an Eddy shunt-wound machine of 50 volts and 50 am-
peres, is driven at the rate of 2,200 revolutions per minute. It has a separate driving
shaft, 13{ inches in diameter, making 550 revolutions per minute. The §mall dynamo
{26}, also an Eddy machine of 2 volts and 50 amperes, is connected with a counter
shaft, and makes 1,400 revolutions })er minute. Electricity has so far been used in the
laboratory only for the separation of ores and for the deposition of metals. For electric
fusion a diflerently wound dynamo would have to be added, in order to secure the -
necessary amperage. . )

The water required in the laboratory is received from the city main, but is not
conducted directly to the different ‘machines, since there would be no regularity in the
flow. 1t runs into the end compartment of the water-tank [18], from the bot.tom.of
which a centrifugal pump, 18 inches in diameter, delivers it into a 2-inch main pipe
running along the upper platform, on which are placed the machines Nos. 13, 14, 18,
etc. Two-inch tees supply the different machines from the top of the main. By the-
aid of separate pipes and 3-way cocks the overflow from the jigs can be pumped upon
either the vanner or the round table, the overflow of the vanner upon the table, and.
the contents of the settling tanks upon any of the washing-machines or into the sewer.

10. Auxiliary Apparatus—By referring to the plan (Fig. 1) and its legend, the-
different auxiliary apparatus used in ore dressing am}J in metallurgical work can easily-
be seen. Prominent among these are, for instance, the steam drying tables [19], on
which the products are dried so as to permit comparison of the weights of ore before-
and after treatment.

The plan does not show the thirty odd large bins, 4 feet wide, 4 feet deep and 4.

* Trans., xxi., $03.
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fect high, for ores, fluxes, fuels and intermediary producls. They are accessible from
the furnace raom by two doors, and from the milling room by one door.

R.—SAMPLING AND ASSAVING AVIARATUS.

Ore sampling is generally done in th= laberatory by hand.  Ifit isdesitableto do
mechanical sampling, only intetmitrent machines—those which take the whole of a
stream of ore at stated intervals—are allowable. The small-site machines of Bridg-
man and Constant do good work. Ores are crushed in rock-breakers and rolis and

ulverized in the Hendrie «.nd Bolthoff sample grinder (5] or on bucking plates {20}
gnmplcs for analytical purnoses are ground fine in four Morrel agate mortars (24.1)
These ores ate all sapled by hand on the ton saaplivg Qoot (6] or on the samplin
table [21].  Liquid pulp, fed upon or coming from washing machines, is passed throug
specially conslmcm{ automatic samplers (see e.qn, Fig. 2).  Samples from alloys are
taken by chipping, punching, sawng and bonng [35).  In luboratory instruction too
tittle stress is apt to be laid on the sampling of ores and metallurgical products. It is
a most important and neeessary part of the work, the whole of which is really invali.
dated if the sampling is inaccurate. . .

Assaying, in its broadest meaning, includes the quick quantitative determination
of any element or compound met with in metalluigical work, embracing not only fire
assays but also what is known as analytical work wun solids, liquids and gases. [In the
Institute metallurgical laboratory assaying is restricted 1o fire work {except as regards
the parting of doré silver buttons or chlorination assays).  All analytical wu.k is done
in the chemical laboratories, The assay laboratory has iwo divisions:  the assay
room proper [57]. and the balance room (44} 'I‘l.nc assay roow has eight pulp
balances [39), weighing accurately 10 1 milligramme with a Joad of Go grammes, and
six flux balances, accurate to 0.1 gramme with a load of 6oo granmnmes.  They are dis-
tributed among the students’ desks {38), of which there are fifty,  There are twelve
crucible furnaces (41]; nine mullle furnaces [40), three of which have lately been
erected in ** the space to grow * [63) 5 and, lastly, an iron table [43] for hot crucibles,
ete.  Under the table is a shetf for crucible and scorifier moulds, and beneath this are
small bins for fuels,  Along the side of the table are four posts, with aavils for break-
ing crucibles, hammering buttons, cte.  The cruzible furnaces are 27 inches high and
12 by 12 inches in the clear. They are enclosed in wrought iron plates, and thus
firmly held together.  The top of each furnace is horizontal, and is covered by o fire.
clay tile, around which is shrunk an iron band, with two hooks riveted to it. The
cover is suspended from a wire cord passing over a pulley attached to the caling, a
counter-weight being at the other end.

The mufile.furnaces are of different kinds and sizes. Five are Judson coke-
furnaces, two with mutiles, 4 by 7 inches. closed at one end, and three with nffles 8
by 16 inches, open at both ends; also, three coke-furnaces, with shect-iron housing
and fire-brick hining, having mutlles 7 by 12 inches, closed at one end ; and, lastly, one
two.muflle furnace for bituminous coal, with muflles, 6 hy 13 inches, open at both
ends.  Oil- and gas-furnaces are not used.  The draft for all the furnaces is furnished
by ane main chimney {42], 2 by 3 feet, and about So feet high.

The balance-room contains one analytical balance and nine button-balances {45).
The principal aim has been to have the leading makers, such as Ainsworth, Becker,
Qenling, Troemner and others, represented. The balances are accurate to 0.0t
milligramine, with 2 masimum load of 0.5 gramme,

C.—~METALLURGICAL APPARATUS.

While the various operations of the cancentration of ores and fucls can be carried
on in a school- or general experimental laboratory so as to give practical results, the
case is likely to be somewhat altered when it comes to metatlurgical processes.  If we
take, e.£%, a leading process—that of smelting in the blast-furnace, we cannot reduce
the operations to a laboratory-scale, and obtain results which will serve as a guide for
practical work. Nevertheless, smelting in the blast-furnace ought to be a part of the
laboratory work, on account of its educational value.  If a student receives for 1reat-
ment a batch of ore, examines it mineralogically and chemically, makes the necessary
analytical determinations of his fluxes and fuel, calculates his charge, smelts it and
sums up his results by weighing, assaying and analyzing the products, he learns more
about smiclting than any amount of leciwring or cursory visiting of works can ever
teach Lim.  Only by taking hold himself and carrying a process through to the end,
can he lvarn ho'» 1o think. metallurgically, anu thus become really qualified to listen
intelligently to what 1s taught in the class-room.

There are, however, many metatlurgical processes—such as roasting, amalgamat-
ing, leaching, clectro-deposition and other operations—which can be pesformed in the
laboratory au a small scale with trustworthy cconomic results.  In fact, the engincer
is guided, in the planning of amalgamating- and leaching-nulls, by the results obtained
in such laboratory-experiments.  This classef work should therefore havea prominent
place in the laboratory.  From what has been sad, it will be evident that most opera.
tions relating to the metallurgy of iron and stcel must he excluded.  Attemipts have
been made to imitate large-scale 1iron and steel-work in the laboratory.  Far instance,
the Shefficld Technical School, in England, has a small opan-hearth steel-furnace ; the
Polytechnic School of Aix-la-Chapelle, Germany, has a small puddling-furnace 3 but
the writer, though not acquainted with the results obtained, is much inclined to doubt
whether they will be found to justify the large outlay of time and labor involved. We
must always keep 1n mind that it 1s not the province of an engineering school to per-
fect the student in any one Lranch of his profession, so much as to ground him in the
fundamental principles upon which he s, later, to build for himself in detail.

In the laboratory olp(:hc Institute the processes chosen for instruction are those
involved in the treatment of lead, copper, gold and silver otes and the ores of some of
the minor metals, although it should he added that crucible-work and other small-scale
heat-treatment of iron and steel, especially with regard to their physical properties,
are not excleded.

The furnace-room [48) contains apparatus enough of various kinds 1o carry on all
the necessary operations, so arranged as to accupy as little space as possible,  This
forces a crowding of the furnaces; but as the work can be so laid out that adjoining
furnaces need not bie used at the same time, less inconvenience results than might be
at fiest supposed.  The necessary deaft 1s furmished by a stack (84) 2 by 3 feet and
about 80 feet high. A hosizontal main Gue, 3 by 3 fect, running along three sides of
the room—sametimes near the ground, sometimes near the ceiling, according to the
height of the furnaces—collects the gases.  Each furnace, however, can be shut off
from it by a damper in its branch-flue. Too much stress can hatdly be laid upon the
necessity of sceuring a strong draught.  The main and branch-flues should be large,
and the stack of ample section and sufficient height, so that it shall be possible to run
cach of the furnaces alone or any number or all of them together.  With a well-fitting
damper, 1t is an casy matter to cut off 100 much draft ; if there is too Iittle, the result
is fatal.

1. Avasting.—VFor this purposc there are three reverberatory furnaces and one
siall.

The large hand-reverberatory [56] covers 8 feet 2 inches by § feet 7 inches, and is
4 fect $anches ugh.  Its hearth s 3 feet 2 inches long and 3 fect wide, and lics 932

inches below the top of the fire-bridge, which is 9 inches wide. The height of the
9-inch side wall is 11 inches to the spring of the arch, the height of the arch iinchcs.
The furnace has one working door, 14 by 9 inches in size, and 2 fect 10 inches from
the ground, The gases pass off through three openings, 9 by 9 inches, in the raof,
into a branch flue sunning across the furnace and cnding in the main flue. The fire-
place, 2 fect 3 inches by 1 foot 9 inchies, lies 16 inches below the top of the bridge,
which is 8 inches Uelow the 100f. It has a door 12 by 9 inches in size, and 2 fect 6
inches from the ground, The furnace treats charges of a{out 250 pounds of pyritic ore,

The outside dimensions of the small hand.reverberatory [60] ate: Length, 8
feet; width, 2 feet 8 inches; height, 5 feet, The hearth is 2 feet square and 634
inches below the top of the bridge, which is 3 inches wide. The height of the 4)%-
inch side-wall is 8 inches to the spring of the arch, and that of the arch is §24 inches.
The working door is 9 by 6 inches, and 2 feet 10 inches from the floor 3 the flue run-
ning over the furnace s § inches square. The fireplace, 1 by 2 feat, is 10 inches below
the top of the bridge, which is 7 inches below the roof, and its door, 9 by 6 inches, is
2 fect 6 inches above the floor.  The furnace works small charges, of say, 25 pounds
of pyritic ore. .

‘The drawback of roasting in such small reverberatories is that the charge is Kable
to become too much cooled near the working door, If there had been more rooms,
both roasting furnaces would have been constructed, like the reverberatory smelting
furnace, with the working door at the end and the flue just above it 3 the air necessary
for roasting being admitted through the hollow bridge. 1t might also be an infprove-
ment 1o have the hearth built in an iron pan, and so arranged as to permit its being
removed, cleaned, and examined after an operation, although this is not so necessary
in roasting as in smelling.

The third reverberatory roasting furnace, the Brilckner cylinder {54 and Yig. 4),
%i\'cs opportunity to study the behavior of an ore on a revolving hearth,  The outside
dimensions are : Length, 6 fect, and diameter 2 feet 824 inches.  The cylinder is of
Ps-inch boiler-iron, and has a 2%-inch fire-brick lining.” The throat is 12 inches, and
the charging hole Sinches in diameter. The cylinder, the axis of which is 3 feet 5
inches above the ground, revolves on two iron friction rings (35 inches in diameter),
which rest on four 12-inch carrying rollers.  One of the carryiag roller shafts (29g
inches in diameter), is rotated by a worm gear {62 teeth of 1-inch pitch), at the rate of
20 revolutions per hour,  The fire-box is detached and rests on castor wheels. By
removing the box backwards or sidewise, the amount of air admitted can be increased.
An additiona® improvement would be to tmake the throat of the fire-box mufle-shaped,
leaving that of the furnace circular.  In order to have complete control over the flame,
the grate (18 by 24 inches), is laid 20 inches below the bridge.  The carbonic oxide
as generated is hurned by warmed aic entering the furnace just above the bridge,
after having been forced thraugh five flues in the side wall and roof of the fire-box.
The ash-pit, 8 inches deep, is closed and connected with a blast-pipe.  This furnace
treats charges of about 200 pounds.

The stall {57], which completes the roasting apparatus, is conunonly used for
treating coarse copper-beating pyrites previons to smelting in the blast furnace. It is
3 feet 3 inches deep, 2 feet 3 inches wide and 3 feet 7 inches high to the spring of the
arch. “The arch is 6 inches bigh. The walls are 4 inches thick and well anchored.
The ore is roasted on a temporary grate of wrought iron bars. The front is bricked
up half way, the upper half being closed by an iron plate with peep-hole. The charge
varies from 1,500 1o 2,000 pounds, and a roast lasts from two to three days. The ce-
sults in desulphurization are very similar to these in large stalls.  The management of
the stall affords a splendid lesson in the regulation of draft.

2. Smelting.—Smelting is carried on in the blast-furnace, the reverberatory-fur-
nace and the crucible-furnace.

The blast-furnace {52 and Fig. §) has had to undergo several changes before it
reached the present sausfactory form. The first furnace, 18 by 15 inches at the tu-
yere level, was built of brick. "It had one tuyere at the back, run with a “nose” the
orc being charged towards the back and the fued towards the front. it would last one
day, or pethaps two days, and then had to be relined.  The next furnace, 18 by 16
inches, with three ordinary tuyeres, and charged in horizontal layers, burned out inless
than 3 day.  When provided, however, with one water-cooled tuyere at the back, pro-
jecting 8 inches, it was run successfully, and had to be relined only ance a year.  With
this furnace ores were smelted for about six years, until, in 1884, the present one re-
placed it. This is a water-jacket furnace, resembling the circular coppes-smelter in
common useto-day. The height of th~ furnace, 6 feet 634 inches, is divided as follows =
beight of four hollow cast-iton columns, 1754 inches; thickness of annular collar, 2
inch ; distance to tuyeres, 1 foot; diameter of tuyeres, 2 inches, and height to feed-
door, 3 feet 10 inches. The diametcr at the bed-plate is 1 foot § inches; at the w-
yeres, 1 foot binches ; at the throat, 1 foot 11 inches.  The furnace has a conical hood
2 fect g nches agh and 25 and 11 inches in diameter, which ends in a vertical flue
leading into the main fluc. The feed-door is 13 inches high, 14 and 93{ inches wide.
The water-jacket is of }§-inch boiler-iron and has a 3.inch water-space. The feed-
water is supplied from the city mainthrougha 3¢ inch pipe near the top, the overflow-
pipe beng tapped into the upper-flange.  There are four tuyere-holes, lined with solid
hored blocks of bronze. The tuyere-pipes are of wrougit-iron steam-pipe ; the hori-
zontal arm has at one end a conical turned bronze nozzle, at the other a T, the vertical
leg of which 1s connected by a pipe with the tuyere-bag, and the horizontal leg, reduced
in diamcter hy a bushing, 1s closed with a cap having a glass-covered pecp-hole.  The
bustle-pipe is 4 inches in diameter.  The bottom of the furnace is closed by a wrought-
iron plate clamped to the collar of the four columns. The crucible is lined with
brasque tamped in solid from abave to the level of the tuyeres, and then cut out from
below into the desired shape. the lining 1eaching up to the tuyeres, .

In tapping the melted masses from the furnace different methods were tried before
the present one was adopted.  With an internal crucible and separate metal- and slag-
taps the metal casily became cools with an external crucible and cont*nuous Qow it
cooled even more quickly. The present practice is to tap the melted masses into a
swall cast-iron overflow-pot, having the form of an inveried pyramid 6 inches deep,
12% 1nches square at the top and 24 inches square at the bottom.  This retains the
metal, matte and foul slag, and is removed after every tapping by means of iron hooks
inserted through sings on cither side.  The clean slag overflows into an ordinary coni-
cal slag pot, 14 inches in diameter and 1624 inches deep. A detached carriage serves
to take away the full pots and return the cmpty ones, A devereux slag-pot may in
the future replace the arsangement now in use.  The fumes from tap-hole and slag-pot
are drawn off by a hood connected with a small fan.  The furnace has a daily smelt-
ing-capacity of about 6 10ns of charge, not counting the fucl. It is not run, however,
for 24 hours at a time. The furnace, warmed during the preceding day and night, is
usually blown.an at $ a.m. and blown down again about 4 p.m. This period is suffi-
cient to give the «'ndent all the instruction that he can get from carrying on a smelting
operation on such a small scale.  Longer runs would mean greater physical excrstion
without corresponding benefit.  When a run is completed, all the products are care-
fully scparated and, if necessary, the matte adhering to foul slag or metal is separated
by an additional crucible-fusion, and thus a complete account of stock is taken.  With
the present arrangements the loss of metal in flue-dust has ta be arsived at indirectly
by diffetence. 1t is proposed, however, to save the flue-dust, cither by cooling or
filtering or by wet condensation, and thus to obtain ditcct figuses.
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Thrce reverberatory smelting.furnaces were once considered necessary to fill the
wants of the laboratory for agplomerating lead and copper-ores, smelting tead-ores,
cupelling basc bullion, banging forward matte and refining copper.  ‘T'wo lurnaces are
sufficient.  The Enghsh cupelling. furnace [59) serves for the last three operations ;
while the other two, formerly carried on in a reverberatory-furnace (replaced to-day by

he Bruckner cylinder) will be taken up again when the copper-refining furnace (33]
has been rebult as a reverberatory furnace with movable hearth inclined from bridge
toflue.  The cupelling-furnacc is of the ordinary pattern.  The test is 18 by 24 inches,
and is wedged fast against the test-ring ; the ficplace 18 by 24 inches, is run with the
under-wind 5 the grate is laid low, 20 inches below the 10p of the hridge, which is 9
inches wide and 135 inches below the roof,  In order to hurn the carbonic ovide gas
formed there is a special tuyere in the side of the furnace just above the level of the
bridge. In adduion to the tuyere at the back of the hearth, there is a s2cond one in
the roof conncected with a U.shaped pipe passing throvgh the flue.  Hat blast comes
into play when a quick raising of the temperature is desired.  The different kinds >f
reverberatory work so far practised i this furnace, such as liquating drosses on an
iron plate, softeming and cupelhing base bullion on a hearth of lime 10ne and clay, con-
centrating matte and cefimng copper on a hearth of a mixture of raw and burnt fise-clay
or closcly-fitted refractory tiles have been so satisfactory that the idea of a fised hearth
for laboratory.purposes has been entitely given up.” In the furnace 150 pounds of
base bullion, asaying about 150 ounces of silver per ton, are cupeled in 6 hours, or
200 pounds of black copper are brought through the different stages to tough-pitch
copper in 7 hours.

The plan, Fig. 1, shows a small cupelling-furnace [61], which is used sometimes
to rcfine smpure silver from the English cupelling-furnace n quantities larger than can
be satisfactonly treated in one of the mufile-furnaces. It has a smali fire place, § by
14 inches, and 15 ches deep, the Hame rang from which strikes the fire-clay tile
forming the toof, and s deflected so as to strke the silver (placesd in an oval cupel
test, 8 x 14 inches, and 2 inches deep, tilled with bone-ash).

Crucible-work is o1 considerable nuportance in a metallurgical laboratory, it is
not only adapted for independent experiments, but serves to bring into suitable borm
the different mixed  products obtained in the processes carried out on a larger scale in
the labomatery.  Small crucibles are commonly heated in the assay-furnaces: for
larger charges there are two pot-furnaces [62, and Fig. 6}, worked with under wind.
They are 14 inches square and 23 wches deep: the blast s introduced through the
ash-pit doot, and the ash-pitis 9 nchesdeep. A\ fumace holds conveniently a No.
35 graphite crucible, .

3. Dustsllation and Sullimation.—Both these operations are of subordinate
importance in laboratory-work.  Distillation of mercury is eatried on in halt-pint and
onc-pint bulb-retorts, which are heated over fout-tube Bunwen bumners.  The delivery-
pipe is cooled by suspending from 1t an wron trough tilled with cotton-waste, which is
kept wet. Reduction of zinc oaide or sublimation of arsenic, realgar and sulphur are
rare operations, and no special apparatus is awigned for this purpose.

4. Crystallization,—The puncipal process coming undet this head is the Tattin.
son peocess, for which a castaron hettle [58) is used, 21 inches in diameter and 14

Leaching-Tubs Arranged for Mechanical Stirring,

Ar.Eank Now CaXN.Y.

inchies deep, covered with a hood and heated by a fire-place 2t inches squage.  This
kettle is rather small for the Pattinson process : it s the one in common use for desils
verizing argentiferous lead by the Parkes process, and for melung and liquidating, in
gencral, readily fusible metals and alloys. o )

5. Amalgamation.—The process of amalgamation is especially well adapted for
laboratory-work, since small-scale experiments give results directly applicable to large-
scale work. The different appliances for treanng gold- and silver-ores in this way are
therefore well represented.  There are a stamp-battery, a ball-will, two revolving
barrels and a number of pans of sdifferent sizes.

The stamp-battery, as a pulverizer, has already been descnbea under the head of
fine-crushing. In using it for the amalgamation of gold-ores, the arrangement and
management of the copper plates (see Fig. 2) differs from that of Jarge-seale work in
having five small plaes, 24 by 11 inches, and Y inch thick, laid cross-wise over the
apron-table, one ovetlapping the other,” instead of a single Lage sheet of copper, and
also in not having inside plates. By having several outside plates, and cleaning them
up separately, it can be seen how the gold saved decreases with the distance from the
mortar-discharge, and the required length ot plate can thus be deterouned.  In order
1o prevent absorption of gold by the outside plate, it is coated with silver-amalgaw.
On an inside plate this would be scoured off and gold would be absorbed by the cop-
per, thus vitiating the test 5 hence, inside plates are not recommended.

The ball-mill [36.1] is used for grinding and amalgamating small lots of gold ore
and for cleaning up the battery residues.  The plan shows a arcular cast-iton {5 in.]
plate, 22 inches in diameter, on cither end of a hor?zumal shaft, 2 i.nchcs~ in diameter
and 27 inches long, in the center of which is the driving puiley, 20 inches 1 diameter.
To cach plate is bolted a flanged cylindrical box {7 inches deep, 17 inches i diameter
and 124 inches thick), having a g-inch charging hole oppesite the shaft, to be closed
by a wooden bung, and a 1% -inch discharge opening, to be closed by a serew-plug.
From thirty to forty 1%4 inch steel balls do the gnnding.  The mill makes 4§ revolu.
tions per minute, and works two charges of 15 pounds of ore in about ten hours,

The revolving barrel [20. 1] serves for amalganating without ganding, as well as
for Jeaching,  Its gencral arrangement is siauiar to that of the nallamll.  To cither
end of the horizontal shaft, 113 inches in diameter and driven by a 20 inch pulley, is
antached a wooden cylinder, 7 tnches in diameter and 11 inches long, made of 7%-
inch staves which receives a 2-quart glass-stoppered fruit jar, made tight with a rubber
washer and serew clamp.  The jar is packed with felt into the wooden frawme. The
shaft makes fromn 20 to 25 revolutions per minute.  Small lots of ore, of 1,000 gram-
mes, more or less, are worked in about cight hours.

There are ten amalgamating pans [29 and 30, Figs. 7 and 8} Three of these are
accurate copies, in reduced size, of those used in practical woxk.' They are 30, 1S aud
12 inches in diameter, have sides 12, 8§ and 6 inchies deep and discharge inda 30-inch
scttler, 12 inches decp, making 15 revolutions per minute.  They treat charges of 230,
30 and 20 pounds respectively, in from five to cight hours,  The other seven pans

® Richande, Trane, siiie, 2623 Technology Quarterly i, 453 Editorial, Engincering and
Mining Journal, April 12, 1S4, . 418,
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[Vig. 8] especially constructed for laboratory experiments, are only 7 niches in dia.
wmeter.  Three of these are of copper § the others of iron. — The pan has a solid central
core and no dlics; the muller and shoes are cast in one s the pulp is prevented from
settling on the core and sudes by adjustable serapess. The muller can be raised or
lowered on the driving shaft, which is dnven from abose and easily thrown in and out
of gear.  The pans are heated by Bunsen buenees,  The muller miakes 9o revolutions
ber minute and the pan works charges in theee or wmore hours.  The 1eason for choos-
ing such smallsized pans is that in one day’s work, two studeats will finish without
outside help a set of experiments.  They stan, for example, in the morning, four pans
with the same are, treat it in four different ways and Ginish the cleamugup in the
afternoon, A larger pan ur a pan of a wore complieated  construction will not permit
this.  In cleaning u a large-sized Spitzlutte, 33¢ inches in diameter and 13 inches
higlL. with a 3¢ «irch water mlet pipe is commonly used, as it does quick and effective
Wurk.

6. Lixiviations=The leaching uf ares and intermediary products ean be done in
the laboratory in ‘smtiutiary vats by pereolation, or by mechamenl stiecing, or in se-
volving barrels. For leaching ‘by percolatioa there are twa forty.zatlun vats (not
shown in the plan, £ig. 1) of wond Hined with lead.  These witt be replaced with
sheet-iton vats poured with melted yoofingspitch,  For leaching in stationary vats
with mechanical sticring there are three sets of S.gallon vessels (28 and Fig. g] of
glazed carthenware, 12 inches in diameter and 14 inches deep.  ‘The wooden stirrers,
with their iron driving shafts, make 735 revoltions per minute,  For leaching in a
revolving basrel the same apparatus is usedt as for amalgamation.  Gold, silver and
copper ares are conmonly, and zinc and nickel ores occasionally, treated by wet pro-
cesses in the laboratory

7. Electro-Metallurgical Work—Electticity has so far been used only for the re-
fining of silver amd gold-hearing copper. The large depositing table {27] holils the
clectrolytic baths.  They are of wood pulp, poured with melted soofing-pitch, of glass
or of carthenware, as the case may be. No definite sizes have been, so far, adopted,
but electrodes are wsually made 7 by 10 inches.  The current is furnished by the dyna.
nos already referred to; thermo-piles and storage batteries are not in use.

D, —CONCLUSION.

It is somewhat difficull_to estimate the cost of the laboratoty-apparatus, because
one thing has been put in after anotber, and altergtions have been frequently made.
1t could probably be duplicated for abowt $15,000.  The annual cost of mamng the
laboratory, excluding wages, fitel and power, is $1,200.

~That it is conducted 1n conncetion with class-room work, and not indepeadently,
need hardly be mentioned,  Wah the schvol-courses of the fourth year the students
are thoronghly trained in the laboratory, their work there supplementing and itlustrat-
ing the fectues.  The last term s largely devoted to the working up of theses, wiich
are always founded on laboratory-experiment.  While the student does not handle
every apparatas, he sees most ot them in operation,  Every Saturday each student
mwakes, betore the asembdled class, an oral report of his laboratery-work during the
past week, and its contmaation for the coming one is discussed and laid out.  The
whole class thus gets the benefit of the work of each individual member.  The time
devoted to laboratosyewark 1s 325 hours, wnd to class.room work, including prepara-
tion, duniag the same year, 225 haas. The most sausfactory arrangement would be
to have dunng the entire year two davs a week for laboratory-work.  One ol these
should be unterrupted for making a complete expeniment, the ather wight be divided
mto two half-day~.

Experiments for Ascertaining the Comparative Effect of
Explosives.*

In experiments for deternsining the effect of cx']»losivcs. such determination can
only be effected by comparing the explosive force of the various substances one with
another, and also with one taken as a stamddaed of comparison; and the most useful
inethod for carrying out such tests is the Traual lead block, which wa<employed in the
present case. The lead block has a cylindrical hole, inside which a determined
quantity of the explosive to be tested s exploded 5 and the extension of the hole thus
brought about serves as a measure of the explosive force of the substance in question.

The neatly evlindrical lead blocks tsed in the Schalke tests were prepared as

’

shown by Fig.' 1, having a height of 24 cm. (914 in.) and a diameter of 1.4 am. (54

-+ Steel Plate

/ﬂ, - Asbertss Wash
.v ,/4/.,
ZaN 'y;/ «+ Sand Tawping
3
3 %4 Explosive
“ - Detoostor

in.), a slightly conical form having been adopted for facilitating casting of the block.
The cylindrical hole of 25 mm. (f in.} diameter and 145 mm. (5}2 in.) deep, is
increased above, for receiving the cover, to a diameter of 60 mm, (234 in.). The
metal used was the best refined lead ; and, in order to securcas uniform a composition
as possible, all the blocks used in oac experiment were cast at the same time.

The explosive to be tested, contained in a paper case with detonator, was placed
at the bottom of the hole, which was then filled up as far as the recess with dry, well
sifted sand, the hole being then covered with a steel plate over an asbestos washer,
while, for introducing the wire of the clectric detanator, the steel plate and asbestos
washer were bored through in the middle.

* Froma communication to Gluckauf, of Esten-an-der-Rubr, by Bergassessor Winkhaue, origis
nator and now director of the Explocives Teuing Station, in the form of a mine.working, at the Con+
sotidatien 1. Colliery, Schalke, Westphalia.

*vang wrought-iron

The lead block thus arranged was wedged aightly into o
and two pairs of

frame (showe by Figs. 2 and 3) with the asistanee of an iron

wedges.  Both before and after lising, W e sive of the hole was o sured by means of
r 1
—
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!
\
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Fio. 2.

water in graduated test-tabes, the difference between the quantities showing the ex-
tension of the bole effected by the explosion,

In order 10 carry out the tests under practically similar conditivns with all the
substances, the explosion was determined by the strongest detonatots, No. 8 (contain.
ing 2 grammes of mercury fulminate), used with safety explosives.
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“The series of experiments included the safety explusives now used in the wines of
the Westphalia Superior Inspection district, as also gelatine-dynamite in order to
afford a standard of enmparison; and the results of these experiments, in which 10-
grannne charges were always employed, are recorded in the fellowing tables s

SELATINE DYNAMITE.

- Hole in Lead Block. Difference of Increase
° Increase Mean Lotween each Test and
] of eres . he Mean

’2 Hole Increase. the J .

— . | Beforc ex-) After ex- *

8 7 | plosion, plosivn.

R | Cub.em. | Cub e, | Cub. cm. Cub, cm. Cub. cm. %
1.... 2 696 63 - 6 0.94
2., 62 708 6:2 ‘ + 6 0.94
K T 62 704 642 640 + 2 0.3t
I > (}95 @33 cone ....-l -7 1.09
Seeee 2 703 041 + 1 0.16
6.... 2 ¢ 708 646 + 6 0.94

CARKONITE (KOHLEN-CARBONIT),

| SR 62 278 212 -2 9.6
2,... 2 295 233 + t 0.4
3eeen 02 301 239 ceed232.... + 7 3.0
Gene- 62 281 219 ~13 5.6
LIPR 62 321 259 +27 11.6

FIREDAMP DYNAMITE (WETTER DYNAMIT).

| S 62 384 322 -3 0.92

- J 62 389 327 + 2 0.61.
TN 62 393 331 cese325.... + 6 1.8¢
Beune 62 397 325 + 0 0.00.
5... 62 383 32t - 4 1.22,
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PROGRRSSITE.

; gi 4% 403 + 6 1.5
4 414 +17 43
3....] 62 467 403 j“"397"" + 8 2.1
Beres 62 429 367 ~ 30 7.6
WESIPIALITE,
..., 62 559 497 1 +27 5-7
2.5, 62 533 471 470 + 1 0.2
30 62 544 482 J +12 2.6
Geane 62 491 420 -4t 8.7
. DAHMZNITE,
... 62 571 509 +14 2.8
2.0 62 536 474 ceeed05e e -2z 4.5
3eeen 62 557 495 : . - 10 0.0
4| 62 502 500 ‘ + 5 1.0
DAHMENITE A,
I.... 62 551 489 ~-13 2.6
2.... 62 530 488 ..502 ( -1% 2.8
3eeen 62 568 500 . + 4 0.8
4enen 62 588 526 +24 4.8
[
ROBURITE,
| SN 62 603 541 l + 8 1.4
2... 62 609 547 1.'-_549“”[ 4+ 2 0.4
3-.ee 62 607 545 J ‘l -3 0.7
Beons 62 6235 363 + 13 2.6

The analyses of the explosives tested are given as follows by varieus authorities.
According to the president of the Berlin Mining Laboratory, gelatine-dynamite con-
tains 64.5 per cent. of gelatinised nitro-glycerine, 26 per cent. of nitrate of potash, and
~9i5 per cent. of ground wood, while the carhonate contained 25 per cent. of trinitro-
glycerine.

Firedamp dynamite from the Schlebusch factory, Hamburg, contains 52.9 per
cemi of tinitro-glycerine, 32.7 per cent. of epsom salts and 14.4 per cent. of fossil
meal.

The composition of progressite is given as 92 per cent. of ammonia nitrate, 6 per
cent. of aniline hydro-chlorate, and 2 per cent. of ammonia sulphate.

Westpkalite, from the_factory at Sinsen, consists of 94 per cent. of ammonia
nitrate, 5.4 per cent. of resin, 0.4 per cent. of ammonia sulphate, and o.1 per cent. of
each of sal-ammoniac and smut.

Dahmenite, as made by the Casrrobher Sicherheits-Sprengstoff Actien-Gesell-
shaft, consists of 93.3 per cent, of am: onia nitrate, 4.8 per cent. of naphthaline, 1.6
per cent. of potash chloride, 0.t pt cent. of sal-ammoniac, and 0.2 per cent. of
ammonia sulphate.
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.. Roburite from the factory at Wittea-an.der-Ruby- consists of 17.8 per cent. of
initro-benzol, 79.2 per cent. of ammonis nitrate, 0.3 per cent. of sal-ammoniac and
ammonia sulphate, with the remaining 2.7 per cent. of moisture.

., The resulis obtained- reveal- the curious fact that the inherent explosive values,
with the same charges and under the same conditions, in the case of the explosives

gelatine-dynamite and £ xizmp dynamite only differ slightly, st the most by 1 per
cent., but, on the contrary, in the case of the other explosives, very considerably, in
fact up to as much as 11.0 per cent. from the calculated mean value. It would appear
that this circumstance can only be attributed to the compasition of the explosive itself,
which in the case of gelating. {;'namitc' and fircdamp dynamite, are very uniforn, while
the other safety explosives appear to be much wanting in uniformity. A careful
analysis of carbonite (Kohlen-Carbinit) showed, for instance, a higher nitro-glycerine
content in the middle than at the outside.  According, therefore, as more or less of
the middle or the outsitle is used, there must follow a greater or less widening out of
the hole.  With a granular nature of the ammonia nitrate explosives there also comes
into question the non-uniform granulation of the product.

If the mean content be compared, and the widening.out obtained with gelatine.
dynamite (of 640 cubic centimetres) be called 1, the following figures will be obtained
for the explosives in question ;—

1. Gelatine-dynamite...... .... 1.000
2. Carbonite (Kohlen.Carbonit). ...... o0.360
. Firedamp dynamite................. 0.508
. Progressite .. . .... .....0e000., 0.620
. Westphalite....... ..., tees seaases 0.734
. Dahmenite......oovveiiiiiiiiiee. 0.7273
7- Dahmenite Avoooiviviiiiieeinies.. 0.784
8. Robutite. ... veseces 0.858

cesees

fo X7, Y XY
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The question now arises, how far, by means of the values thus found, conclusions
may be drawn as to the action and suitability of the various explosives in practical
mine working.

For showing the nature of their action, Fig. 4 gives a representation of the
widening-out of the hole in the Jead block 4:ﬂ'ccxc:‘1v by 10-gramme (Y4 oz.) charges of
the explosives gelatine-dynamite, westphalite, firedamp dynamite, and carbonite—the
lines made by roburite, dahmenite and progressite, which are very similar, being left
out of the drawing 50 as to avoid confusion. In the case of all these extensions the
space :\p{m:us more or less beltied out, which results from such experiments with all
high explosives, and differs considerably from the form made by a slow explusive such
as blasting-powder, which latter (as shown in Fig. g) was effected by a charge of 25
grammes (§ oz.), or two and a-half times the quantity used in the case of the ather
explosives. The space formed mieasures 61 cubic centimeters (33 cubic inches),
giving a proportion with respect to gelatine-dynamite of I1.19, a figure which is quite
contrary to the value obtained in practice. A comparison of explosives with very
different sgeed of combustion is therefore not possible by means of the lead-llock test.
At the same lime, however, in one with high explosives the acquired results are
influenced by the most various circumstances.

First and foremost comes the resistance of the lead-block walls.  As will be seen
by the cross.section shown in Fig. 4, the thickness of the walls diminishes with the
increase of the widening out, and accordingly 4lso the resisting capability of the cylin-
ders ; for obtaining a considerable extension, a proportionately smaller power is there-
fore required than for the production of a small bellying.  This is manifest from the
following experiment :—Ten grammes of getatine-dynamite gave a mean widening-out
of 640 cubic centimetres (34 0z.), and 15 grammes a widening-out of 1,054 cubic cen-
timetres, while, according to calculation, it should only amount to 960 cubic centi-
metres.  (The widening-out due to the detonatoralone can be left out of consideration
in these comparisons, because experiment shows that it anly amounts to 9 cubic centi-
metres.) The above circumstance st exert a specially unfavorable effect in the case
of explosives which only give a slight widening-out; and it will, therefore, be more
correct, in determining values for comparison, il those quantities of the various explo-
sives be determined which aze in the condition of preducing the same widening-out of
the hole.  In such a case the explosive effect is in inverse proportion to the determined
quantitics of explosives.

Endeavors have been made to determine these weights ; and- the following pro-
portions have been obtained frum the experiments, the details of which are given in
the original communication :—

Quantity of the Explosive Action
— Explosive Required | in Comparison with
to Produce the Samej Gelatine-Dynamite
Increase of Space. Taken as 1.
Gr.
Gelatine-dynamite . ... ....... ceriaaes 10 1.000
Carbonite. . cvviriviniiiarvcienneans . 23% 0.45
Fitedamp dynamite ...oovuvveiiennnns.n 17 0.58
Progressite .. ccaiiiieiiiiiiniiienaiens 17 0.588
Westphalite. seeiiiininenneennoerennns 14 0.714
Dahmenite Aeeviiiiioiiiiiiiiiraenenas 13 o770
Robutite.....coiennan.. teeetecsataaaen 12 0.833

As regards carbonite and firedamp dynamite, therefore, the proportion is much
more favorable than that given above.  That progressite has given unfavorable results
is due to the fact that the explosive used in the experiments, taken from another box,
had, as thown by the third experiment, a lower explosive power than that of the
sample used in the first experiment. (According to the notice on the package, how-
cver, the composition of the present sample was the same as that of the former). The
results obtained from the remaining explosives do not greatly differ from the earlier
results.  If, in the case of these experiments, no mure favorable figures were obtained,
this circumstance is to be attributed to the slighter difference in the widening-out of
the hole, and partially also to the alove-named non-uniform composition of the ex-
plosives.  Now, whether he figures thus found may be direcily referred to practice
cannot be asserted - without explanation, It would, however, be interesting to deter-
mine the-value of these figures by exhaustive experiments carried out incoal. An
important circumstance must, however, be constantly borne in niind, with which the
results obtained by the lead block, a5 also in practice, are intimately connected—
namely, the various density of charge, or the.specific weights of an explosive.

For the same weight a specifically heavier explosive occupies a smaller space than
the specifically lighter. Accordingly 2 greater weight of the first-named can he charged
into a shot-hole of determined length than of the latter; and therefore the explosive
power concentrated in this length, in the case of the specifically heavier. is greater in
proportion.  It.is especially:in practice that this circumstarice will be manifested.

By accurately weighing the original cartridges, it has Leen attempted to determine
the density of charge of the various explosives, with respect to their length and diam-
eter, and also the weight of the case, as compared with gelatine-dynamite, in order to-
caleulate, with its assistance and-the above-named shattering values (Brisanz-Zahlen),
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that degiree of eaplosive power which is developed in a given space, as compared with

gelatine-dynamite.  The following table gives the values obtained -

e it vt e Py

. In CoMpARISON WITH GELALINE-
] DyNaMITE TAREN AS 1.

. Weight of the Same! Explosive Power of

i Bulk, the Same Bulk.

[]
Gelatinesdynamite ..oooiiiieeiaenennn] t '
Carhonite . . oovnivs ciiveesinieaieaans 073 0 339
Filredamp dynamite.coaanns woveniiiai d 0 95 0 539
Progressile. . vvse it neeecnsncannnanass’ 0.60 0 333
Westphalite. oo aiiiieiiiiiaieeianndd 0.35 0 393
Dahmenite Avooiiiiiiiiiiiiens ot 033 ; 0.408
RoDUTIE oo v vvvit v veieiiiieiannnenas 0.61 } 0 3509

o e e —

The figures of this table are parually confirmed by the fact that the safety explo:
sives, fitedamp dypamite and roburite, which give the highest values, are employed
alinost eaclusively in 23 mm. or 25 mm. cantridges, while the others, on the contraty,
are gererally put upin 30 mum. 1o 40 mm. cartridges.  Morcover, they show clearly
why, with the use of safety explosives in stone dnfts, and especially in cross-cuts, no
favorable results have hitherto been obtained.  In getting coal the proportions are
naturally different 3 and here it will even be desirabile, in most cases at any rate, to
distnbute the action of the explosive over a greater length of bore-hole.

NOVA SCOTIA NOTES.

The Northup cold mine, which was puschased some time ago by American cap-
italists and after a considerable amount of litigation finally abandoned as useless, has
been re-opened by Mr. Clarence 1. Dimock. of Windsor fame, one of the original
owners.  There have been two cruskings, producing 100 and 104 ounces respectively.
The mine is reported to Le looking well, and is likely to become one of our staple
pro-lucers.

——

The Modstock mine (which, by the way, appeated in our last issue as the Wood-
stock, through typographical error,) has had its first crushing under the new manage.
ment, the result being 169 ounces of gold from 123 tons of ore: this represents 10
days’ working.

We had a call from Mi. J. . McGregor the other day.  He informs us that the
gold minc at Fiftcen Mile Stream is looking very well.  The last wonth’s yickl was
38¢ oz.; this, following 409 oz, for August, which we reported in our last, shows it to
be one of the best properties in the province.

Mi. R, Mel.cod brought in a brick o «, 5 oz. from the CEribou Gold Mining Co.
(1.td.) property at Caribou. This represents the September crushing ;3 the August
crushing yielded one ounce less.

M1, Andrews reports the Richardson mine to be still doing well.  This is a low

grade property. A large belt is being worked at a fairly small cost.

William Mcl.cod, a miner working i the Victoria coal wine, C.B., was killed on
the 15th of Octeber. e went downin the pit to his ucwal work and had only just
started when a fall of coal occurred, killing him instantly,

We notice that letters patenmt have been gramed, incorporating the well-known

firm of 1. Matheson & Co. The provisional directors are William Grant Matheson,
James Carmichael McGregor, aud James Matheson Carmichacl,

A special general meeting of the Mooseland Gold Mining Co. has been called.
There is a motion on the agenda for winding up the company.

A general meeting of the Dominion Smelting Co. has been called to consider
whether the development which hias been carried out on their property at Smithfield is
sufficiently encouraging 10 warrant a further call on the sharcholders.

The Coxheath copper mine and plant, including air compressors, rock drills, ete.,
has been sold Ly the sheriff, for $5,100, to Mr. Isaac . Gragy, vne of the former
members of the company.

The New Glasgow Chronicle has the following item:-~** We understand that Mr.
ames A. Fraser has purchased a gold minein Country Hacbor, consisting of 96 arcas,
he mine is said to be a valuable one; the formation of the, rock is difterent from any
other mine discovered in the province, the walls being of yranite.  The same company
who constituted the New Glasgow Gold Mining Co. are owners of the new mine.

The Dominion Coal Co’s new picr at Louisburg is finished. It is one of the
most magniticent structures of its kind on the continent, and the company will now be
able to ship all the year round.

Editorial matter of a imning nature must be at a very heavy premium in Halifax
just now.  The Critic has a leader in its Jast issue in reply to our comments respectin
their remarks on the ** South Kensington School of Mines.” The following paragrap
is »utiicient 10 show up the whole editorial. ¢ Metal mining is a comparatively easy
matter, but with coal 1t is different, and it is not possible for a graduate of any mining
«chool, who has not had at least five years’ actual hard work about a coal wine, to
cadl limsell a coal-mining engineer,”

The Crine has fallen into the popular error that any fool may manage a metal
mine. They don’t appear ta prasp the fact that, becavse the product of a metal mine
is more valuable than the product of a coal mine, it will more easily stand mismanage-
ment,

The Critic finishes its editorial by saying they have no desire to run down the
School of Mines, yet in the earlier part of it they try to holster up their previons ronen
theory.  The logic of the whole article forcibly brought back to our memory a verse
we learned in the days of our youth. It runs thus:

‘“ When a man who turnips cries,
Cries not when his father dies,
*Tis a proof that he would rather
Have a turnip than a father.”

—

The many friends of Mr. A, M. Evans, M. E,, formerly in charge of King Bros
Asbestos mine and for the past two years manager of the Dominion Coal Co's Gowrie
mine, will be pleased 1o learn that he has been honorably acquitted of the charge of
manslaughter arising out of the death of a brakeman on one of the company’s coal
trains. A, M. is now having a shy at the coroner for false arrest, the claim for dam-
ages being placed at $35,000.  We wish him luck.

The returns from the Modstock mine for the month of September were 259 oz, o
gold.

J. C. McDaonald, the late manager of the Modstock mine, has purchased a prop-
erty to the ssuth of that mine for $15,000.  There i> a considerable amount of grumb-
ling amongst the mine owners at the roads in this district, which are in a disgraceful
state and considerably handicap the industry.

The Richardson Gold Mining Co. have purchased an additional 20 stamps, and
will erect them at once, thus making their present mill into a go-stamp one.

The Golden Lode mine produced 223 oz, of gold last month from about 22 tons
of vock crushed,

With the exception of the Genersl Mining Association, it is reported that the
Cap. Breton collieries are behind in their output compared with last year.

There has been extensive prospecting by various parties at the head of Lingan
Bay, and it is expected that the result will be an extension of the conl field.

The Burchell Bros., at New Campbellton, who have been baring some time for it,
ate reported ta have found the celebrated Syduey mines seam on their property.

The Notth Sydney Miming Company has completed a small pier and is ready for
shipments.

The Iatercolonial Coal Company's new coal-washing plant is in place.
The furnaces at Londonderry and Ferrona ate ruaning steadily, The Nova Scotia

Steel Company is cquipping its red hematite property at Belle Isle, Newfoundland,
with working plant and will soon be shipping to its furnace at Ferrona.

The Moutreal Gazette publishes a tabulated statement giving the amount of coa)
brought to that port from Cape Breton collicries during the month of September. The
Dowminion Coal Cmnpany landed 84,250 tons at Montreal in Scptember and the Gene
eral Mining Association 14,190 tons. A large number of the G. M. A. shipments for
September were delivered at Quebec and of coutse are not included in the above,

Captain lsaac P. Gragg, of Boston, principle owner of the Copper mines,
was at Coxheath, arranging for some improvemcnts to the plant at the copper
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mines. Itis zeported  that the owners intend broad-gauging the railway track to the
Intercolonial at Northwest A, It is also stated that work at the mine is to be vig-
orously prosccuted, as new life and capital has been secured.,

The General Mining Association of London, Ltd,, purpose constructing a piece
of railway to run in a parallel direction from a point near the old pit to connect with
the main line near No. 3. The movement is seemingly to avoid the heavy grades of
the present line and the difficulties to contend with during the carly winter season
caused by heavy snow blockades.

MINING IN BRITISH COLUMBIA.

From a friend who has just returned from Trail Creek, we were glad to hear of
the success of our old friend, J. 1. Sword, of the Ingersoll Rock Drill Company of
Canada.  J. D. has been vigorously pushing the interests of the Ingersoll Company
and has secured the plums of this year’s business in the new camps.,  J. D’s a rustler.
CHeis!”

Mr W, Pellew-Harvey, F.C.8., is putting up a very complete assay plant at his
laboratory in Vancouver. \When finished the works will contain, besides the usual
furnaces, a chlorination plant,a stamp mill, and a one-ton water-jacket smelting stack.

The cave of aslabof gravel in the Cariboo mine at Quesnelle Forks this month
caused serious bt not fatal mjuries to five wen, Messts, D, McRae, Joe Dunn, Brown,
McNorton and another,  The bank of gravel, which is about 300 feet high, was con.
sidered dangerous, and the sluice boxes near 11 were cleaned up only a short tme ago.
A watchman was on duty to give warning, while the men were at work blasting boul.
ders in the pit.  He gave warning in good time, and the gravel fell in such a way that
would not scem to carry danger with it, but when it struck the bottom the mass broke
up and slid outward to where the men were standing in apparent safety.  They were
badly bruised and knocked around.  One man had his leg: broken and another an
arm, while McRae had his back severely injured. A surgeon was sent for and at last
reports the men were as comfortable as could be expected.

The shipments of ore from the Trail Creek and other mines from June to the end
of September, were as follows :—

Tone,
Nelson . . . . . ] K354
Ainsworth . . . . 160
Trail Creek {gold ore). . . . S,748%
Slocan e Nakusp, . ., 948
Slocan #fu Kaslo . . . . 16%
10,1144

The shipments of bullion during the same period were 1,160 tons.  The shipments
from this district from the beginning of the year amount to 21,928 tons of a value of
$1,780,400.

——

The Omaha & Grant Smelting Co., acting through their representative, have
honded the Ruby Silver from W, P, Russell.  Geo. Clarke, late superintendent of the
Washington, is in charge.  The price is reported to be $7,500.  The same company
has bonded the Ajax and Teeawure Vault claims, situated near the Noble Five,

The Stevenson Gold and Platinum Hydraulic Mining Company is getting along
well.  About a mile of flume is built, while the grading and trestlework is about half
a mile further ahead, The company purposes bringing in the first nosth fork of Granite
creek, and this will give about 1,000 inches of water,  When Mr. Hunter left Indians
had been seat 10 pack the pipe to the grounds. This company has been reorganized
under Dominion chatter, with the name of Granite Creek Goldand Platinum Hydraalic
Co., Ltd., and the affairs will scon be nominally transferred.  Washing is expected to
start in the spring.

** The site of the smelter for the Silver King mine,” says the 7ribuse, **is a scene
of activity, Ore bins are being erected, and excavating for the foundations of the
smelter is being pushed; the railway spur is being graded and trestles built, and the
tramway is alwi ~1 complered.  Men are shovelling carth, breaking stone, framing
timbers, and bossing,  [n all, about one hundred men are employed.  Most of the
rockwark on the railway spur is completed, and foreman Kelly will soon have his men
on the big side-cut on the bluff to the north of the smelter site. A bridge gang under
the foremanship of [ake Serson is erecting the big trestle opposite the railway round-
house  ‘The ore-bins are going ap under the foremanship of Hugh Nixon.  The exca-
vations for the smelier buildings are being looked after by superintendent Johnson
himself, with Mr. Mclntyre as foreman,  The tramway is under the control of the
California Wire Works Co., of which E. L. Parsons is superintendent here. It is said
that the smelter will be in operation by January 1s1.”

Mr. J. Kitkup, mining recorder aud deputy gold commissioner of the Trail Creck
district, stazes that there were about 300 clains recorded previous to his taking the
office on the 20th of March of this year,  Since that time 1,561 claims have been re-
corded and that there have been 630 10 750 transfers and bonds, 150 certificates of
work and 23 applications for a Crown Grant.

. The coal <hipme 1+ for the month of September show an increase over August,
being as follows :e-

Outpat. Increase,
Tons. Tons.
New Vancouver Coal Co. . o . 17.233 7,907
Wellington Coal Co, . . . . 20,204 7.33%
Union Colliery Co. . . . . . 18,179 7»429

The Montana Ure Parchasing Co. of Butte City, Mont., is proceeding with the
conctruction of the smelter v Trail.  The Zrai/ Creck Winer teporting on the work

1

says: The equipment of the smelter is to be very complete, and of the most improved
kind, There are 10 be two O'llara furnaces, two reverberatory furnaces, circular
furnace designed expressly for these works, and one water {':\ckcl stack.  These com-
prisc the cssential features.  There will also be very complete sampling works. The
necessary adjuncts in the way of buildings, ore sheds, ete., will be of the most com-
plete arder.  Mr, Heinze knows how to build a smelter.  He has on¢ in Butte which
cleared nearly $100,000 last year and which is admirable in all its arrangements. The
Trail smelter will accomnodate about 125 tons of ore per day. wir. Heinze has a
contract with the Le Roi for 75,000 tons.  This will be delivered to hitn probably at
the rate of 500 tons a day or 36,500 tons a year., Therefore it will take at lcast two
years to discharge this contract. ~ Since he will have a capacity of twenty-five tons a
day above the Le Roi ore it may be asked how is he to take care of the other ore
which is to e offered from this camp.  To this question he says he will double the
capacity just as soon as it shall appear to be an actual necessity.

[t is reported that the smelter at Golden is to be dismantled and the machinery
and such other portions of the plant as are of utility will be removed to Midway, B.C.,
where a syndicate, represented by S, S. Fowler, M.E., of Chicago, and W. T.
Thompson, of Fairview, will crect a sinelter with a 50 ton plant,

I 5. Bell reports considerable activity in mining matters in Lillooet district. At
the Bonanza mine there are already 500 tons of ore on the dump.  Work is to be re-
newed shortly on the Vancouver Enterprise placer claim on Cayoos creek.  Twenty-
five men are at work for the Bridge River Gold Mining Company at Horseshoe Bend.
New quartz stakes have been set on Anderson lake.  An English syndicate is to run a
$40,000 ditch to bring water from Cayoos creck to the McDonald & Hurley placer
claims on the east bank of the Fraser.

Men employed at the Tam O'Shanter, on Kootenay lake above the Blue Bell,
have been clearing up around the mine, and sorting the ore, with the result that about
30 tons are ready for shipment, Repairs have also been made to theavharf,  Next
week the force will be largely increased, another tunnel run for about 200 feet, and the
mine worked for all it is worth  The property is said to be a promising one, and
under efficient management should be made profitable.

The owners of the Washington mine, Slocan district, have asked for estimates on
a 6o-ton concentrator and a 1,300-foot tramway for that property. It is the intention
to run the concentrator by water-power, the water supply coming from what is locally
known as McGuigan lake. The contract will probably be closed next week.

The War Eagle Company at Trail Creck has mined and shipped 7,015 tons of
ore to date.  The last 27 shipments, amounting altogether to 2,300 tons brought an
average return from the smelter of $38.30 per ton. From this must be deducted
$10.50 for freight and treatment, $2 per ton haulage to Trail, and $4 for mining,
leaving a net profit of $31.30 per ton. A new tunnel is now being run in from below
to tap the vein, which it is expected to reach in 1,800 feet.  Two new boilers of 100
horse-power each are under order and zre expected to arrive shortly.  They will be
used for driving from 10 to 12 drills.

MICA NOTES.

We are ipdeblcd to the Boreau of Swauistics, Treasury Depantment, Washington,
for the following returns of the imports of mica into the United States for the fiscal
year ended 30th June, 1895 :—

Lbs. Value.

France oot iiiiiiii i e 1,315 3 481
Gernany .. 1,544 1,999
Ergland ... 110,491 33,979
Scotland ...... 359 207
Candda.iiiiiiiiiit teier veiiineaan. 546,903 36,401
British East Indies .. .................. 148,050 48,731
Japan Lo i i cieie e 12,000 2,193
British Australasia ... iiiiiiiat, 312 202
Total for 1895 . ....covivnennn. $20,082  $124,284

Notr-—~The imports from England and Scotland are most

kely entircly Indian
wica.

That from Canada is entirely feam the Province of Quebee.—En.

The imports for previous years by the United States were as follows :—

Mia and Mica Waste.

1884 —Free ...ovea. ... $28,284 1888—~Free...... $21,013
1885 ¢ ... 28,685 1889 ¢ 93,143
1886 4 L. e 334107 1890 ¢ Liieiieiiae.. 161,740
1887 Y L e . 63,450 18a1 ¢ L Liiieeiaee. 110,004
Jh'm.

Lbs. Value,

1891—Duty 35% «enecuinrrnnians 130,020 $21,730 ot

1892 . 1,047,404 179,505 12

1893 v 930,707 214,670 99

1894 “ 514,132 84,429 55

At the Wallingford mine, in Eaut Templeton, the vwners are working a small
force and laying up <iock. The mine is being carcfully and judiciously worked, and
by no means toits full capacity.  During the past season a steam hoisting plant was
added.  Aboat six or seven tons of large mica of an excellent quality, ranging from
4 in. x 6 in. and upwards were on haud at the date of our correspondent’s visit.
Rumor has it that an English syndicate have made an offer for the propesty.

At the Vavasour mine, Cantley, mining is being steadily earricd on with tewrns
satisfactory to the owner.  The quantity and quality of the output has heen up to “iie
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st oaard of the past three years, which is saying a good deal.  An addition to the

cutting shop at the mine was recently made.

The Phosphate Kig mine, Templeton, owned and operated by Mr. T, J. Watters,
is producing mica of excellent quality, and the deposits are seported to be steadily
cnr:\rging as the work progresses.  Steas drils and hoist are in operation here.

The olil Blackbmn phosphate wine, Templeton, under direction of My, 11 C.
Raker, Ba. Sc.. a recent graduate of McGill is being steadily worked for wica, the
bulk of the product being obtained lrom a pit down 180 ft.

Me) aurin mine, East Templeton, A small gang is employed here and a good
quality of wrea 1s obtamed,  The pit shows crystals cropping out bottom and sides,

The Palandean mine, East Templeton, together with all the famds and property
of the Canada Indostnal Cou, has been acquired by Amctican people. Two pits
operated by steam diilh are worhed. At fast reportat was the intunnion to nune the
working plant to another porton of the properny.

The Canadian Mica Co. has acquired the frlluwming propestics 1

Chubiick 1o1, Walson'™s Cothess, Que,
Mulvahull lot, Cascades, Que,
Perth lot, Burgess, Unt.

Wark will be commenced on these properties at onee. . At the Dacey property,
Cantley, a force of 18 men are employed night and day shifts, producing wica for
shipment to England.  The output s reported 1o e satistactory as o size and qualhiy,
The Brown lot at Cantley, recently acquired by the company, is also being vpened up,
asmall force being empleaed.  At.Murray Bay, the company’s properties will be worked
all winter.

A correspondent wigtes ¢ 4 The demand for mica for electrical purpuses is steadily
growing, the bulk of the Canadian product going to the United States for consumption
hy street railways and manufacturess of electrical machinery, A notable faature, too,
is the attention our Canadian amber is teceiving in Lugland and  Burope, there bemg
a very marhed increase m the shipments to those countaies.

** Prices for Canadian have not been very satisfactoty to the producer, the average
sales realizing but a comparatively small margin of profit when the uncertainty of
many of the deposits and the necessacily high costof nuning and dressing 1s constdered,
The mica pedlar, to, is a growng nusance and should be suppressed. e is gener-
ally some small farmer, owning a stump and rock farm inonr mining country, whe finds
astal shuw of mica, and retaals the crystals much in the same way as he does his cab.
bages and twrmps. s prces vary,  In the morning his mica is worth about $1a
pound 5 no takers ; about neon he s hungey and his price drops to 30 cents per pound ;
s1ill no takers 3 abomt g v'clock 1115 e 1o be un the honeward tramp and the mica
drops 10 10 o 15 cents per pound and is generally purchased by one of the consumers
who holds his purchase vyver the regular miner and dealer and tells hion how cheaply
mica can be bought.™

The last pack-irain to Ramloups brought 1,500 pounds of wica from the Tete
Jeune Cache mines, Canoe Ruver district, B.C.. opetated by Mo fo k. sunth, of
Kamloops,  This <hipanent is reported to be excellent quality, large cnough to furnish
clear sheets squared to 121 18 inchies, and should bring guod prices,

Oue of the features of the exhibition in connection with the secent Street Railway
convention at Montweal was the display of micanite by the American Insulating Com-
pany.  There were abso one or two exhibits of the product of our mines, but when the
consutnption «f the minetal by the clectric street ralways, pasticulatly in the United
States, is comidered, it scems that our mica nuners should  have made a much better
representator. The Maning Bureau at Quebec and the Geological Survey also should
have been res 2seated, A golden opporiunity wis missed of eatending the mica trade
of the country by this uvensight,

ASBESTOS NOTES.

The Joumal of the Imperial Institute’in a tecent issue gives some information to
its readers respecting the Canadan astiestos mdustry from which one would gather that
the ouijut of the mines had dechned.  This impression s eatirely erroneous there
beivg during, the jast two years a very watkad actnity m the production of this min-
eral. “The production in 1880 amounted to but 380 tons, valued at $24,700, while in
1840 it had reached 9,860 tons, of a value of $1,260,240.  Nince then the shipments
fiom Thetford, Black Lake and other siativns on the line of the Quebee Central Ry,
as per oihcial seturns furnished to the REview weres

ihs.
1891 . . . 14,072,150
1892 . . . . . 8,674,500
1893 . . . . . . . 10,077,900
1894 . . . . . . 14,083,053

These figuies du not include important shipments o the Grand Trunk Railway
from the Jeftrey wine at Danville, or the exports from Ontana County, Quelbee, and
Hastings, Ont. - We are plad to see that a number of our companies have sent exhibits
to the Institute, fur the permanent collection, but the st is far from complete.  Cane
adian operators who have an eye to extending their trade relations with the mother
countsy, will find a good representation of their various grades at the Institute a re-
munerative advertisement,

Mr. F. Cukel, M.E., Onawa, has a force at work culling the dumps of propety
formerly owned by the Templeton Asbestos Co., and is meeting with fair suceess.

The Interantional Asbestos Co. of Newark, N.J., has been working steadily all
summner on their property in the Township of Low, Outawa County, and the ship-
ments are reported to average alout 75 tons per month,  The mineral produced,
though short in fibre, is of very fair quality.

Mr. A, W, Stevenson and Ms. R. T. Hopper wete in Templeton the other day
making arrangements for the opening up of the promising shuw of asbestos on the
Stevenson property.

From the Eastern Townships tiines there is nothing very worthy of note.  The
usual quantity of ashestos has been moving, and the principal mines have worked
steadily throughout the season, that is to say, Bell’s, Johnson's, King Hros., Anglo.
Canadian and United.  The Ametican Company at Black Lake has siml:ly had a few
men working on contenct in 1 quiet way, while the Beaver Company has remained
closed down entitely, many being of the opinion, for diplomatic reasions,  The Ross.
Ward and Glasgow and Montreal mines have also been closed,  There appears to be
an increase in the consumption of ashestos and the trade is steadily reviving although
prices are still far from being as good as the producers would like.

“The Anglo.Canadian Asbestos Company will continue work throughout the winter,
On this property a very promising depositof chrumic iton has been uncovered, extends
ing over an area of two or three acres, and a considerable quantity of the wineral is
being mined.

Messes. W, T. Costigan aml others have heen doing considerable grinding of
short-fibred stuff at theie Montreal works,  Their improved ** Cyclone ™ mills, quite a
nuniber of which have been solid to the mining companies, are proving an excellent
>]c|).1mlor, and save large quantities of mategial that in former years went to the
dumps,

The Danville Slate and Asbestos Co., a5 mientioned elsewhere, are pushing the
development of their Jeflrey mine with great activity, a force of some 400 men finding
employment in their various enterprises.  The property has been thoroughly equippe
with a first-class plant and the output of wineral is considerably larger than in former
yeatrs.

GOLD MINING IN QUEBEC.

Mr. Chalmers of the Geological Survey, who s spent the summer in an investi-
gation of the surface peology of the Quebee pold fields, is reported 1o be greatly im.
pressed with the possibilities of succesful nining in the old river beds of the Chaudicre
and other lucalities.  He also reports the discovery of quartz veins containing gold at
Dudswell as authentic.

Mr. Joha Mardman, 3. B., of Halifax, for many years associated with the Old-
ham, West Waverly, and other successful gold mines tn Nova Scotia, has commenced
work on his property at Slate Creek near St George's, Capt, George MacDuouff an
Australian miner with wmany years eaperience in quartz and alluvial mining in the antip-
odes, is in charge of the work of eaploiting the property.

Milling Arizona Gold-Ores with a ‘ Colorado” Stamp-Mill.

By WiLLaxry 8. Morsy, P'rescont, Arizona.*®

Relerting to Mr. Rickard’s paper on ¢ The Limitations of the Gold Stamp-Mill
(Zrans., aiit., 137), and the discussions that have followed, and without cnlcring
into any controversy as to the relative merits of the *“ California ” and *¢ Colorado
types of stamprmills, T wish to give the results obtained on ores from Lynx Creek
district, near Prescott, Arizona, with a siamp-mill of the Colorado, or, more precisely,
the Gilpin county, Colo., type.

The mines of the district bave been worked for nearly thiny years, yet in that
timie very little, if any, work has been done on the veins below the line where the
onidized or *“ tree " ores end, and the sulphide or ** base” ores come in, except in a
few cases where the sulphide ore was high enough in value to ship to smelters.  The
surface or oaidized ores have been worked in anmastras and stampewills, but few
attempts have heen made to mill the so-called * base " ores.  About thisteen years ago
a smeiter was built in the district by Mr. John [lowell to smelt these ores, but was
abandoned on account of the high teansportation charges on fuel and bublion.

The saving shown in this paper is not claimed o be high, and the history of the
district has been given to show l{ul hetetofure, at least, the ores have not been con.
sidered suitable for stamp-milling.

The ore fipm which the results are given was extracted from Lelow water-line
{100 to 250 fect from the surface), and is a quartz carrying zinc-blende, iron pyrites,
galena, and a small percentage of copper and arsenical pyntes.

MiLL.

The will iv a typical ** Gilpin County ™ stamp-mill of 10 stamps. No rock-

breaker o1 self-feeders are tsed, the are being fed by hand. 1 do not wish to be
understood as advocating this method of feeding, Tt was adopted as a matter of
cconomy in the first cost of plant, as the attempt to mill these ores was regarded as an
experiment, in view of the history of the district.

The weight of stamps when new was as follows -~

Pounds.
Stem... . ... s e e 265
Tappet. ... ... .. . . ... 3%
Head ..., B £ 11

——

Total .. ......... ... 610

The stamps dropped 15 inches, 36 times per minute, in the following order : 1-§-
2-4-3.
Fig. 1 shows a section of the mortar.

* Trans. Am. Inst, of Mining Fngineers,
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The mortars are provided with copper amalgamating-plates, the front plate being
§ inches, and the back plate 10 inches wide.  Both platesextend the full length of the
mortar, and have an inclination of 48",
The outside plates (one for cach battery of § stamps) are aﬁ

ted (1 ounce Wo the wuare foot), These plates are ser wit
nches to the foot.

by $2 inches, silver-
an’ inclination of 134

CONCENTRATOKS,

For concentration of the tailings after amalgamation, two Gilpin county bumping
ot percussion tables are used.  The beds of these tables are made of cast-iron.  The
cam-shaft of the table is run at 78 revolutions per minute, giving the table 156 strokes
or bumps per minute.

CALCUI ATIONS,

The calculations presented are based on the following data

Zailings. — A sample of tailings running from the mill is taken every half-hour by
diverting the entire stream of tailings through a swinging trough, which discharges
into a galvanized irun tub,  This trough is operated by a cord from the |;atlc3y. The
sample thus collected, containing the proper proportions of slimes and sands, is de-
canted after completely settling and evaporated to dryness.  Two such samples are
made daily and asayed, and the results given below are the average of 503 samples
and assays,

Concentrites,—The weights, assays, and analyses of concentrates given are from
swiclter-returus,

Bullion,—United States mint returns are used for contents of bullion,

Ore.—The assay-value of ore has been determined by calculation based on the
weight of ore and concentrates and the contents of bullion, concentrates and tailings.

RESULIS.

The following ate the results obtained from the milling of 2,432.9 tons of ore of
an average assay-value of 0,763 ounce of gold per ton, which varied in a monthly run
from 0.574 10 1.18 ounces per ton :

Amalgam, —Total amalgam recovered, §,711.6 ounces,  Of this, 70.2 per cent,
was from inside battery plates, and 29.8 per cent. from outside plates.

Retort. ~Weight of retort, 2,024.45 ounces, or 35.4 per cent. of w-ight of amalgam,

Lullion, —\Weight of bar, 1,854.38 ounces.  Loss of weight in suelting retort, 8.4
per cente Assay of bullion, gold, .636 tine.  Contents of bullion, gold, 1,180,148
ounces,

Concentrates. —Net weight of concentrates, 605.149 pounds avoirdupois, or 12.4
per cent. of weight of ore.  Assay and analysis of concentrates, Au, 1.347 ounces per
ton; Ag, 6,93 ounces per ton; Db, 6.34 per comt. 5 SiO,, 9.9 per cent.; Fey 30 per
cent.; Zn, 6.85 per cent.  Contents of concentrates, 407.0973 ounces of gold,

Zailings.—\Weight of ore, 4,865,822 pounds; weight of concentrates, 603,149
pounds ; weight of tailings, 4,260,673 pownds,  Assay of tailings: Average of 503
samples and assays, 0.127¢ ounces of golld perton.  Contents of tailings, 270.8327
ounces of gohd.

Calcwlation of Saving and loss.

P et e ot ——

—_— Ounces Gold, Ver cent.
Bullion...oovies viit vhiiiniae ven 1180. 1480 63.5
Concentrates soveuoes e . 407.0972 21.9
Tailings coereerincannrocine cocnnens 270.8327 14.6

1858.6779 100.

———

‘The highest results obtained by amalgamation was on a lot of 332 tons, assay+
value of ore 1,134 ounces of gold per ton, which was:

Pet cent.

By amalgamation ......ooviiian... . 76.3 *
. Incoucentrates.........ooiialalll . 181
Lost intathmgs. .o, vieiiniiiinninenns 9.6
Sizing of Tuilings and Concentrates.
: § g€ =28 =8
= R = 22 (¢S
§2 § |22 |Lg |:f 12 |2
£ i e |EE |FE_.I0E |SE .
A Material. £ [BESBEE|REE|YVEE! ¢
“ 3 - . |lmecdicslecZeau El B,
°.= :_5 ;&-= got-g E‘us = = ,‘z
e @ -2l -] S zz o
€3 ge.§§8§§§§§f§§§'§a
- © 13 o e = 1Y
Per | Per | Per | ler | Per | Per
cent. | cent. | cent. | cent. | cent. | cent.
30 |Tailings.....oooeiiiieninennns s.4| 3.9}156]}12.3]11.0} 5.8
30 {Concentrates ..eoivvuer vun.e 2.8) 2.4} 7. 10. 19.4 | 51.6
40 |Tailings.......coovnvveninnnnns 66! 5. 110.8§§13.6} 681 57.2
40 [Concentrates...ovveenevenenss 1.9 1.1] 5.9}116.5]1221]352.5
60 [Tailings.e..coovineeevninnnanlinnnn 2. 3. 4.5t 9.51 66,
60 [Concentrates ........ PN P 2. 3.4 | 10.4 | 20. 58.2

Tests made by panning weighed <uantities of tailings and weighing and assayi
the concentrates thus recovered, showed that about 60 per cent, of lhge gold lost ‘:ﬁ
tailings could be accounted for iu this way. The concentrates thus saved, however,
invaniably assayed much lower than the average of the concentrates that were saved
on the concentrating-tables, and were very fine, 90 per cent. passing through a 200-
mesh screen,

Sized saniples of concentates, each size assayed separately, invariably show that
the finer concentrates assay less than the coarser sizes.

The following results on a sample of concentrates assaying 1.8 ounces of gold
son will serve as an illustration of one of many such experiments that have been uus:‘

.

Sise and Assay o) Comcentrates.

Assay,
* Siee. Ounces Gold
per ton.
Coarset than 6o-mesh,......oo..ee Ceererier ittt eaes 2.6
Through 6o-mesh, remaining on too-mesh...... Cheesiisiiaans oo 2.2
‘Through 100-mesh, remaining on 150-mesh......... Cieeriiens 2.2
Through 1§0-mesh, remaining on 200-mesh........ ceerieenes 2.
Finer than 200:mesh. oo cviirenerieneerrirans voe saasacsoans 1.§
CONCLUSIONS,

From more than 80 assays made on specimens of the various charzcters of ore
found in the district, the following conclusions have been arrived at: .

1. That the gold ix contained in the quartz and ** free,” or else is associated with
the iron, copper, or arsenical pyrites, and that a large petcentage of that, associated
with the pyrites, can be extractud by amalgamation with very tine crushing.
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2. That the zinc-blende, as & 1ule, carries very little gold value, and that in cases
whete any considerable quantity of gold has been found in the blende, it was very
“ free,” and easily extracled by amalgamation after fine crushing. |

3- That the galena, as a rule, assays low in gold and high in silver.

NOTES,

Screens,—4q0-mesh bure-siot screens are used as a rule, anti last about thres weeks,

Shoes and Dies.—Cast-iron shoes and dies are used, and the actual weac of iron
pet ton of ore is : for shoes, 3.122 pounds ; for dies, 0.692 pound. .

Crushing- Rate.—The average crushing-rate of the mill for nine months, based on
actual mnmv tinte, is 3,335 pounds per stamp per twenty-four hours.

Water Used in Battery.—Water used in the battery, 21,000 gallons per twent, -
four hours, or 1,252 gallons per toa of ore crushed. .
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RESULTS ON ORE HIGH IN ZINC.

The results on a small lot of ore selected for high zinc-contents may be of interest.
The assay and analysis of the ore are calculated from contents and analysis of
-concentrates and tailings, weight of ore, and concentrates and contents of bullion.
Ore.—Assay-value of ore, 1.393 ounces of gold per ton. Analysis, Pb, 2.90;
§i0,, 59.0; Fe, 8.8; Zn, 9.7 per cent.
Amalgama ion.—The ore yielded by amalgamation 0.9 ounce fine gold per ton.
Concentrates.—One ton of concentrates was made to 3.8 tons of ore. Assay and
analysis of concentrates: Gold, 1.54 ounces; Pb, 7.4; Si0,, 9.8; Fe, 21.6; Zn, 19
er cent.
P 7ailings.— Assay and analysis of tailings: Gold, 0.12 ounce; Pb, 1.3; SiO,,
76.6; Fe, 4.3; Zn, 6.5 per cent.
From the above data the following calculation is made :

Contained in | Contained in | Contained in
- Bullion. | Concentrates.| Tailings.
Per cent. Per cent. Per cent.
Gold e e e 64.5 29.1 6.4
Lead........ ............... 67. 33.
Zinc.......... ... ....... . 5I. 49.
Iron e e . 64.2 35.8
Silica....... e P 4.4 95.6

Distribution of Power in Collieries.

By LLEWELYN B. ATKINSON, A.M.I.C.E.*

The present position of the coal mining industry in the United Kingdom is one
-deserving of the most thoughtful consideration by all who are interested in the future
commerce of the country, and the object of the present paper is to point out how some
of the difficulties under which this industry at present labors may possibly be met.
The difficulty to be contended with at present may be briefly stated. The possible
-output, indeed the output at which a reasonable profit can be earned, is greater than
the demand at present prices ; and even this demand is threatened by the decreasing
price of foreign coal. From whatever point of view it is looked at, the question re-
solves itself into stimulating demand, and this can only be effectually done by lowering
the selling price, which cannot at present be done without extinguishing the profit.

To decrease the cost at the collieries there are broadly three courses :—

(1) To decrease the payment per ton to the mineral owner.

(2) To decrease the wages cost per ton raised.

(3) To decrease the fuel expenditure per ton raised.

The first of these is a matter outside the scope of this paper, the second will be
briefly touched upon, and the third will be dealt with in some detail.

In_the course of the last eight or nine years the author has been in close contact
with mining operations in various parts of England and Wales, and the opinion has
gradually been forced upon him that there is a ve? large margin of economy in wages
and fuel to be effected. This arises from the fact that economies in labor and fuel
which are studied and insisted on in engineering and manufacturing industries are
hardly considered in coal mining, at all events in the majorfty of instances. This
broad fact mnst appeal to every mind that, whereas in almost every manufactiring
process or industrial operation the product per man has nearly doubled and the con-
sumption of fuel been halved within the last fifteen years; in coal mining the product
per man has been practically stationary, and the cost of fuel per ton raised probably
nearly so. This is frequently attributed to the stringency of mining legislation, but
legislation has largely affected other industries also, and the results cannot be altgether
attributed to this cause.

It would be a long task to enumerate the causes which, in the author’s opinion,
contribute to this result ; but, broadly, it appears to him that what is required, is to
do in mining what has been done in every other department of industry, and to lower
the cost of wages and material per ton by increasing the product per man and per
pound of fuel by the following means : —

(1) Improved organization, both in the working, and more especially in the
original layiny out of the scheme of working a colliery.

(2) More superintendence and supervision underground by thoroughly well in-
formed mining and mechanical engineers.

(3) The greater use of mechanical power instead of human and horse labor, and
a more economical production of that power.

In short, substitute brains and mechanical power for human labor.

It has been already stated that the immediate object ot this paper is to deal with
the question of the economical production of power, but a few remarks on the subject
of mechanical power in collieries may be useful.
The getting’ of coal resolves itself into cutting and lling and hauling to the pit
bottom.

In the great majority of collieries both cutting and filling are done without using
any mechanical power whatever, and the progress made in introducing mechanical coal
cutters is slow, at all events in this country. A considerable experience extending
over some years with coal cutting machines in various collieries and various parts of
the country justifies the author in saying that there are hardly any seams under 3 ft.
6 in. in thickness that could not be more cheaply worked by mechanical coal cufters
than by hand labor, and with a better product of round coal, but that in probably not
5 per cent. of the collieries of the country is the existing organization of the filling and
haulage sufficiently good to enable machines to be worked with that regularity which
will make them pay.

This is the secret of the otherwise unexplained fact that some few collieries have
been and are worked by machinery with marked success, whilst the reverse holds good
of the majority of cases in which it has been tried. Organization and superintendence,
those are the only secrets of success in cutting coal by machinery ; till they are forth-
coming, mechanical assistance in this direction must be postponed.

In thin seams much might no doubt be done to apply mechanical power to reduce
labor and breakage in filling the coal, but the same remark applies as to coal cutting.

The use of machinery in the coal face would so much reduce the length of face
under work for a given output that the roads on to the face being less in total length,
could without increased cost be kept in a condition enabling mechanical haulage to be

*Paper read before the South Wales Institute of Engineers

used right up to the face, doing away with horses and ponies altogether. There are
some of the directions in which mechanical power may be lovked for to profitably
enable the output per man to be increased. But before this can be done much will
have to be done to improve the general organization both above and helow ground.
And this may well be commenced by the economical laying out and conduct of the
arrangements for the generation of power above ground.

Consider the conditions under which this is at present carried out.

Generally speaking, when sinking operations are completed, a winding engine is
put down. Subsequently as the workings extend, haulage is considered, and some
plant, either steam, compressed air, or electrical, is provided for this. Later, perhaps,
pumping becomes necessary, and again a plant (perhaps on another system) is put in.
There are various engines at the surface for the screening, repairing-shop and other
purposes.  All these are of uneconomical types ; so there ensues, at every point, waste
of heat, waste of steam, particularly when, as in some cases, separate boilers are put
down for each plant. And the answer to any criticism generally takes the form : ¢Oh,
fuel is so cheap at a colliery that it does not matter.” Why is the fuel so cheap, that
is, of such low value ? Because it is so small—smashed in hewing, smashed in filling,
smashed on the screens, due to imperfect methods and appliances at every point. But,
at any rate, it is worth at least 2s. 6d. per ton, and it is generally estimated that from
5 per cent. up to even 10 per cent. of the total output by weight of the collieries is
consumed at the surface, and this means, even taking the lower figure, about 914 mil-
lion tons, worth about £1,190,000 per annum.

It has been stated by Mr. Foster Brown,* that the probable consumption of coal
in colliery engines, taking an average, would be not less than 6 Ibs, per h. p. hour.
Taking this to refer to indicated horse-power, it is possible to produce the same power
with 134 1bs. of coal, or even less, hence it may be fairly said that there is a possible
saving to be effected of 75 per cent., worth annually nearly £900,000. It would
probably be well within the mark to say that the saving to be effected in labor of hand-
ling and in the maintenance of boilers and appliances for consuming this, would be worth,
in addition, say 65 per cent. of the above sum, showing a possible economy of, say
1) millions sterling per annum, a sum equal (o over 2 per cent. on the total value of
the coal raised, or about 33 per cent. of the whole wages annually paid in the mining
industries ; and if the coal were raised unbroken, so that its value was equal to the
average value of the coal sold, these figures would rise to 3 per cent. of the value of
the total coal raised, or 6 per cent of the wages paid.

It may be stated at once that to realize these economies the power required must
be produced by compound or triple expansion condensing engines, appliances alinost
unknown in colliery work, and to do this there is no doubt that the whole power
required at the colliery must be produced in one or, at most, two engines, and distrib-
uted with as little loss as possible to the points where power is required. There are
various methods of distributing power, but some of them are only applicable to partic-
ular cases, or in particular circumstances ; the only two of general applicability are
compressed air and electricity,

Of these, whilst under favorable circumstances compressed air can be made to
give a favorable efficiency, its application in mining is discounted by two important
considerations of economy. To utilize compressed air with efficiency—(1) The pipes
must be free from leakage, (2) the air must be heated before being used. These two
conditions are practically unrealizable, and hence the efficiency of air transmission in
collieries is and must necessarily be low. The cost of plant and extended air nains is
also high. .

The advantage, therefore, in point of view of first cost and efficiency as 2 means
of distributing power rests with electricity, the economy of the cables compared with
air mains, and the facility for extension and alterations to the position of the machinery
make electricity an ideal means of distributing power. .

There is, however, a question to which I must refer—viz., that of safety. This
question of safety is one which has, from the first introduction of electricity in mining,
been prominently before engineers; though it may be noted that among those who
have had practical experience of its use in mines the objection is rarely raised. Ina
paper read in 1891 before the Institution of Civil Engineers by the author, in conjunc-
tion with Mr. C. A. Atkinson, this question was somewhat fully dealt with, and cer-
tain conclusions were arrived at which time and experience have gone to confirm, but,
as this question is to some minds still an open one, and as additional experience has
added to the knowledge of the subject, it may be well to deal with it again at some
length.

There are two distinct questions:

(1) The safety of an electric motor, which may spark at the commutator.

(2) The safety of a system of cables, which may be ruptured while carrying an
electric current.

Dealing with the first of these, it has been shown from theoretical considerations
and by practical test that the amount of sparking which exists with electric motors of
good construction is unable to ignite firedamp, owing to the fact that the temperature
Is never sufficiently high, and it is only therefore in exceptionally abnormal circum-
stances, such as a brush falling out of its holder or becoming displaced absolutely on
the commutator, that the inflammation of firedamp can be effected ; and it has also
been shown conclusively by experiment that there are in the market methods of en-
closing either the whole machine or the armature and commutator, or the commutator
alone, which, even under these abnormal circumstances, entirely prevent either the
access of firedamp or the ignition of firedamp outside the machine.

Practical experience is in accord with the experiment and with the principle
named, and the author knows of no recorded instance where there has been an acci-
dent from the use of an electric motor in a coal mine. In connection with this, refer-
ence may be made to the question of commutatorless motors worked by multiphase
alternate currents.  As the principles on which these motors work are little under-
stood, the author has appended to this paper some notes on the subject ; but a few
points are especially worthy of consideration. The first is that although such a motor
may have no commutater, if it has to be regulated as to speed, or to start with the
load on, it must have brushes and current collecting rings, in which case the displace-
ment of the brushes under abnormal circumstances may have in a modified proportion
the same result as in an ordinary motor. Another circumstance in connection with
such motors as at present constructed is that the maximum turning moment they will
give has a limiting value, beyond which it decreases as the load increases, even
although the current increases, and that at any other than the normal speed the effi-
ciency rapidly falls. Curves are given (Plate 21) showing the maximum turning
moments given at different speeds, and the efficiencies are shown. For comparison
similar curves are given (Plate 20) for a motor in which the speed is controlled by
varying the strength of the magnetic field, using continuous current. A further point
is that with such motors the losses in the cables and the dynamos, which with con-
tinuous currents are proportional to the power transmitted, are not proportional in the
case of alternate currents, whilst in addition, as 250 volts alternating will give the
same shock as 500 volts continuous, which is generally treated as the maximum ad-
visable in a colliery, the cables have to be of about twice the area of section for the
same power ; hence these various considerations contribute to this, that the advantage
of such motors at full load and full speed are to be balanced against their disadvan-

* See Address, British Association, Mechanical Science Section, 18g1.
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tages at less than full load and at other speeds, and in the pacticular case of colliery
transwission these points are lasge factors,

Returning now to the point in the question of safety, viz: the possible
breakape of a cable.  This may be at once overcome if the cables are buried below
the surface, but as this method has the disadvantage of expense, and frequently of
dd:uimalioﬂ of the cable, we may consider the case uf a cable hung irom the walls or
timbers,

In this case if the cable does break the ends are quickly pasted, the spark may
coatinue for the fraction of a sccond, but it has leen shown by the experiments of
Messs, Wullner and Lehmann at Aix-la.Chapelle, which experinients wete accepted
as conclusive by the Prussian Firedamp Commission, ** that even violent sparks from
rupture of the current, accompanied with the explosion of fragiments of iron in a state
of combustion, had n¢ effect on the inflammation of ficedamp.”—(Colliery Guardian,
Feh. 20th, 1891.)

Consideratde light has, in the authoe's opinion, been thrown on this question by
the facts recently stated by Professor Vivian \« Lewis. It appeats that the ignition of
ﬁmhm{p arises 1n most cases, not from the raising of the temperature to the ignition
point of firedamp, which is very high, lut by the raising of it 1o the point of its de-
comjpumition with evolution of hydrogen, which, becoming ignited, eventually ignites
the firedamp. This requites two things: (1) Time {and Professor V. Lewis states
that 10 seconds is in some cases necessaty) ;. (2) The maintaining of a patticular mass
of gas in contact with the point whete the heat is developed long enough to efiect the
openation quoted.  Neither at the commutatos of 2 motor, nor at the point of supture

a cable are these conditions fulfilled.  In the face of the facts and exjreriments and
expericnce now at disposal, thuse who raise the abjection 1o electricity in mining on
the ground of safcty ought, in the author's opinion, to being some proofs of that dan-.
ger if it is to receive consideration.  Notwithstanding the extended use of clectricity,
these causes of accidents do not occur, and, in the opinion of many well qualified to
give it, the danger arising frowm elccuici}y is less than that arising from safety lamps,
amd enormously less than that arising from almost any explosive agent now in daily

Havin~ ‘ealt with this question, it remains 10 be asked, is the present positon of

di . aution by electricity such that we may use it with confidence for the whole

of the power required at a colliery? The author’s answer to this is, yes.  ln sujvort of
alis may be given the fullowing facts.

The largest engine at a colliery is the winding engine, and suppose this 10 requise
to be capable of developing power at full speed :}‘ 1,000 h.p., which is an outside
figure, this could be well seplaced by two motors of 500 h.p., vie on each end of the
shaft of the drum, without geatiag. There are numerous cases of dynamos and moturs
of this power working with ease and sstisfaction and giving no difficulty whatever,
and operated by ordinary niechanics with no more trouble than an ordinary steam

inc.  Motors of smaller sizes are in use all over the world, with wniversal satisfac-
tion as to ease of manipulation and Jow cost of maintenance.

Are the clains nade for efficiency of electric distribution of power realized? On
this point the author has examined carefully tests made by himself and by othets on
electric power plants, and has actived at this conclusion : whilst the efficiency of dis-
ltilmling clectric power and its utilization in the motoes dues come up to that claimed,
the cticiency of the production of electricity is not as a tule as high as isclaimed or as
high as may be realized, and the 1cason is this: suflicient account is not taken of the
fact that the average load is cousiderably less than the maxinum requitements, and
the curve given (I'late 22), which is taken from an actual test of a direct coupled
engine and dynamo, will shuw how 1his operates.  Whilst the efficiency of clectric

ation, that is, the progortion between the electric power deliveted to the cables
and the indicated horse-power of the engine, is as high as 86 per cent. at full load, it
falls to 74 per cent. at half load and 10 about §8 pee cent. at one-quarter laad.  The
reason for this is 10 be found in the power the engine takes to diive itseif,  The
engine is gencraily arranged to waek with an cconomical cut-off at the full load of
maximum power, and consequently is larger than necessary for all smatler luads. It
should e arranged to work with an economical cut-off at the average power, then at
» larger power ; although the comsumprion of steam per i. h. p. would be somewhat
greater, the mechanical efficiency would be 30 much better at the average load, that
comsideralide economy, and, indeed, the best possible result would be obtained.  The
moral is 10 use engines with automatic expansion valves, permitting the engine to
work with a cut-off as late as 3§ o¢ 3§ of the total cyliniler volume when developing
the mxi‘:t:dm power, and working with a more econumical grade of eapansion at the
aver. .

“ﬁ apply the principles advocated in this paper, the method 10 be adopted should
be as folfows : When a colliery is opened an estimate must be made of the power
which will ultimatcly be requited fix the whole collicry. 1t need not e all provided
for at once, but the arrangemcnts mast be such that what is provided will be worked
at an cconomical load, and that by simple duplication it may be increased.

An example is given below which may be considered to repeesent an average case
where there is no very hicavy pamping s-—

TARLE OF PONER REQUIRED AT A COLLIERY.

Masimum Average Minimum
Powner, Yower. ower.
H.r H.F, w.ae.
Winding . . . . . 00 228 [+
Fan engine . . . . . 60 6o 6o
Pumps . . . . 50 3o %0
Haulage . . . . « . 200 100 [
Lighting . . - . . 20 10 1o
Scecen. . . . - . . 20 20 20
Shops at surface . . . . 20 3 3
Capitans for waggon bandling . . 20 10 i0
Total . . . . 1,090 45 1533

The power 1equited by the winde
be requiredd in a cnllicry drawi *
tequired by the winding engin

-l haulage enginss arc what would prohably
-0 tons per Cay, and the manimum power
wauned o5 the assumption that the weight of the
vopes is unlmlanced, 2wl the avcrage on the assumption th> the winding takes 40
seconds and tic unloading and lomding 25 scconds.  Variations will costapondingly
afiect these points, and must be made to suit cach case.

powcrs sct down are those requited at the separate winchines, and if we
take it that the loss in the cables at fall load is § v cent., which will be ampic, as
the bulk of the power is not far from the source, and that at the average load and up-

wards the indicated is a3 shown on the cwive (sicam dynamo efficiency, plate
a3), that is, ’&° of the power deliverd to the caties, we grt the following as the in.
dicated power requirer]l at each load, which, assuming that the clectric motor will

ed
transfrem orly as much clectric powet into avechanical powey
ommvert of inddicated power imto .
the actual indicatesi power L
boler, or Ly the dintritmtion

2 83 a sieam engine wosld
ol the engie were wehed By oo
were ¥
10 be effected :—

INDICATED M. I\ OF GENERATING ENGINKS,

Maximum, Average. Mininum.
100 100 100 100 100 100
—X -1, — X ——X —— —— X 15§
% 95 86 97.5 64 95

1,330 §72 263

Now it will be observed that the average power is §72 i.h.p., as compared with
480 i.h. ? actually requited at the engines.  But taking the former My, Foster Brown's
]

figure of 6 1bs., and for the latter 13 lbs., the cconomy resulting is found from the
faaction :—
6 6 100
———— of —— Of ——
1.5x 113 1.78 29.6

Not far differing from the posailile economy spoken of early in the paper.

That such figures are realizalde in practice is shown by the figures givenin apaper
read before the Nosth of England Institute of Mining Engincets by Mr. Alexander
Siemens, and puldished in vol, 8, pant 2, of the Tramactions of the Federated lnsti-
tution of Mining Engincers,

‘Tests are thete secorded where, with a plant considerably smaller than that hese
considered, a consumption of 2.62 11, et . h. p. heur, cquivalent to 2.25 lbs. per
i. h. p. hour, were ulnained; and in the discussion on the same paper reference was
aade hy Mr. D. B, Morison to a plant using 2 lbs. coal per e. h. p. hour, equivalent
to 1.72 peri. h. p.

The wtiter is awate that in thus adsocating the generation of the whole of the

wer in onc engine or pair of engines he is advising a very radical departure from ex-
isting and well-tried methods; but the advantage in economy is so great that in his view
2 revision of method must take place, and in any case the subject is well worthy of
consideration and discussion.

Metal Mining.

Fxtracts from a presidential address delivered by Mr. J. H. CoLLiNs, before the Inr
stitution of Mining and Metatlurgy, London.

Local demands for specsal groducts aud by.products.—Such demands may ofien
determine the mode of ticatment of an ote.  Thus, where thete is a2 local demand for
sulphate of coppet, or where dilute acids are cheap, a wet process of extraction ma
e mote advantageous than a diy onc, or than mechanical concentration ; and in
cascs it may even be preferable 10 tun a finished product like cupper bars into the less
simple form of sulphate. Whether sulphuric acid shall be made or not; whether
attempts shall he made to condense arscnic, sulphur, lead, or zine fume ; whetber sul-
phate of iron shall run to waste—the answer to these and a hundred similar problems
must depend upon local cumditions more than anything clse.  Hasic ores and concen-
trates may sometimes be 3ol for peices far in excess of their mietallic contents, and in
such cases it will often be best 10 scll in a somewhat crude state rather thaa to con-
cenrate and sefine to a high pitch.  Igoueant attempts have been made to smelt tin
otes direct to metal in a blast furnace without peevius ** dressing,” but the results, as
might have been supposed, wese altogethers unsatisfactory, unless alluys of tin and iton
being produced, much tin at the same time passing inte the slag.  In many places
there may b a demand for slag for cement making, building purposcs, railway ballast-
ing, toad making, aml similar purposes, and the good mine manager will not fail to
take such requirements into comidesation.

The kind of lalue available must be considered by the mining engincer.  In ol
mining countries skilled laboe is usually abundant, while the reverse is generally the
case in new counttics.  Anyone who has had to sink a shaft in heavy ground, or to
“spall " through ranning ground with ** green hands,” will undersiand the impustance
of skilled labor in mining, will duly valuc the services of such born mincrs as the
Cornishinan and the Mexican, and will sympathize with the man who finally decides
upon drivime: & long tuancl, of cven upening up a Freat quarty, 30 as 10 avoid the
initial difficulty, even thuough it may cntail greater difficulties upon those who come
after—prolably at a time when the new camp has become an oll one and skilled
labor is Do longer rare. Similar considerativas will ofien lead the thoughtfal and
well-instrucied engincer 10 prefer a cridde process of ore treatment 10 one whi
lbonsh far more perfoct and effectual in skilled hands, would be for him, and wader
existing citcumstances, undesisable, if not altopether omt of the question. It was the
comparative rarity of skilled furnace-men in the United Mates which led to the ex-
tended use of water-jacketed furnaces ; for these, though sumewhat expensive at fiest
cost, and rather wasteful in fucl, arc casily handied ly comparatively unskilled wen,
and very economical and easy 10 repair,

Considerations of Climate.—As 2 general tule, it is no doult recognized that
frocemes requiting much water are nut suited fue dry climates, unless there is some
alwndant natural supply availatile. On the other hand, sume diy peocesses are at a
great disadvantage when opcrated in vory moist climates. Oncof the best illusirations
of climaie influcnces is olnervable in conncction with tia drcssing.  As there must be
a seties of operations, and the ores must be mechanically concentrated 102 high degree
of purity befose smelting, this requires cheap and fairly skilled labor, and plenty of
water, 50 that a wwist and mild climate isa great advantage. It is not genenlly
known that a really dey atate of the at < tenders the dressing of fine tin otc a
most dificult operation, for, if once the particles get really dry, there is always a heary
loes of float tin.

Lossibic Scale af Operatioms. ~It is obvious that the administration expenses and
ather standing chatges, amd cven some of the wotking expenses, will be much lessened

in propution as the scale of aperations is enlarged.  Hat small-scale operations are
oficn the only ones possilide, and if the manager is an all-1ound man the disadvaniage
may nm be %0 great afier all

very

Pilfesing and Keldery. —~Vilfering is natwally more common in the case of rich
than of poor ores and products, and 10 some cascs it caists 10 such an eatent asto
setivmsly affect the Snancial rosults of an entapeise.  Thus it is that an extensive mime
of Jow grade oves has often an advantage over onc of less extent, where the aaisral
conceattations have been more complete.  Ores ate generally moee casily pilfered
than ingots ; in fact, these latter, when of aderable sire, ate extremely di to
steal, and often diffcult 10 teslize when stolen.
. Tremsit Facihtics—1In gencral terms it may be said that the transit cont (and
msrance) of the Jows mctals is insigwi A Com with their valee; that of
¥ of ** base hon " is mure noticeablc, bt s1ill of litle importance ; that of

o mlduulu-dud maticr more comiderable ; that of ores so coneid-
enable as 10 be probilitive.  As regards supplics, such as timber, fuel and iron,
these ate ofien prime wecenities, 3ad Tequived in large quamities ; white comiderable
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weights of salt, bricks and other commodities are also frequently required.  Obviously
the advantace of g ood roads, eailways, shipping ports, and other modern transit facil.
ities will be i diee et proportion tosuch requirements of supplies from eatesnal sources,
other thmgs being equals while, for want of such facifities, many essentially gond
minera | depusits are, and must for the present semain, unworked.  But although good
transit facilities are an advantage as & general rule, there age some important excep:
tions, more  panicularly in connection with the precions metals, ‘Thus, a mining
region which can itself futmsh the necescaries of life and the principal mine supplies,
such as fued and tunber, and which only sends away a product of great value tn pro
portion to its balk, mav be much better without a railway.  Horse and mule labor is
often very cheap and effective in such places, while wages are always low when the
food of the lalorer s cheap.

Linanciad Constderattons,—~The amount of working capital actually available is
the real erux of most mning adventures in their initial stages.  Both mine and mill
are often crippled for want of money, and the manager has to da as he can, and not as
he would, so that makeshifts, costly in the end, are frequently unavoidable.  But even
where money is not actually unobtainable it may happen that a high rate ofintesest will
lerd 10 a modificatson i the chatacter of the plant at fitsst proposed.  In countries
where 12 per cent. of wore is the notmal rate of interest, it will often pay better to
employ ware unskilled tabor: on the ather hand, if moncy can be borfowed at three
ot }uur per cent., more and better machinery can be provided with advantage.

N

Electrical Haulage at Earnock Colliery.

By Rorert Roxereson, B. Sc., M. Inst. C, E.

——

- —
Somwe thme ago an clectric plant was installed at Earnock colliery for the haulage
of coal hutches in pasts of the mine acar to the working faces where hoses had latheno
been used for that putpose. The enfhiery is sitnated in a coal field entending to about
1,000 acres, near Hannlton, i Lanarkshire, Scotland, and has been in operation for
about t3years. bive seams e being worked, and in all the haulage has hitherto
been accomplished by sieam hauling engines, horses and selfeacting inclines.  From
the results of warking dunng about 38 months since the irsiallation was completed,
the fallowing is a close approsumaiion to the saving which has been effected.  Taking
the present output by the twoe cleancal hauling engines at 600 tons in 10 hours it 18
estimated thas, even of the same work could have leen done by horses, it would have
required 40 horses and 40 men (in addition to those at present Iringing the coal from
the warking faces), 1o de the sanie amoun: of work. ‘The hotses of the class employed
cost about £330 pet head.  Renewal and depreciation at the rate of 15 per cent. pes
annum pivet an anaual charge of £180. The cost of feeding, ete., is about £30 per
annnm pet horse.  The wages patd to the horse drivess is about 35, 6d. per day. The
annual cost of watking with 40 hutees is thesefore :—

Depreciazion and renewal of 30 horses, 15 per cent. of £1,200...... £i1%
Reep of hotses, 30, L30 perannum ... iivieaaaa veresaes 3,200
Wages of 30 men at 3s. O, per day for <ay 230 days. ... ceeeecees 2,730
Total ...ooaeln, feeetaesaraeanraene veees L4130
The annual cost of working and maintaining the clectrical installation is :—
One clecirical engincer at 10s. per day for 230 days..ooou... .. wee 4133
Twelve menat Os. per day for 230 days. . o o coiiieiees Leene 900
Coals, oil, stores, €€ ......... ceriesitaetese sese asse sesenes 500
Upkeep and depreciation 1—
Huilding, say, 3 pereent. (o o i0 v L0 ciie seen cee e 30
Machinery, pulleys, ropes, €16, 135 fier cont on £2,900. vceenaeans 433
£1.990

Deducting the cost of working and upkeep of the clectsic hauslage plant from the
otimated oot of d-dng similar wotk by horses, shows the subsiantial saving of £2,140
prer annum jo be efiected by the clectucal insiallation.

The steam is ubtained fiom enisting hoiless at the collicry, and no apjweciable
difference hac been observed in the con-umption of coal since the new machincty was
stariad s Lutin making such a compatison as the above, the proliatde cost foe coal
should be assumed as if the steam were supplied from a separate boiler.  From eaperi.
ments to tedt the cficicncy of the plant, the following information was oltained : The
loss in the engines is about 16 hotse-power ; in the shafting about 0.45 horse-power 3
in belt and dynamo friction, 3.4 horse puwer 3 and in exciting the dynama, 2.2 horse-
power.  These loswes, approximately constant for all loads, amount 10 alat 22 horse
power, and constitste the engune room lnses.  The loss in the engine is Jarge on
account of the availablc stcam pressure being iow —only 30 pounds pet square inch, —
Prrocecdings Institute Civtl Eugneers.

Shipment of Canadian Phosphate.—A shipmient of 300 tons of phosphate
was madte this month fiom the High Rock mine, near Buckingham, Que.
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H. W. JOHNS MANUFACTURING GO.

87 Maiden Lane, N.Y.

JERSEY CITY,
BOSTON,

NEW YORK,
PHILADELPHIA,

CHICAGO,
LONDON.

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

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

—_—
MINING ENGINEER.
-

Reports on Mineral Lands, Treatment ot Ores, Motallurgical Processes.

83 YORK STREET, ROSSIN BLOCK, TORONTO.

THE JAMES MORRISON BRASS MFG. C0.

Engineers’, Steamfitters’ Brass Goods and all descriptions
of Brass and Copper Work.

—~DEALERS IN—

WROUGHT AND CAST IRON PIPE ~ND FITTINGS,
ENGINEERS’ AND FITTERS' TOOLS, &o.

89-97 Adelaide St. West, - TORONTO, ONT.

JOHN B. HOBSON,
Mining Engineer and Metallurgist.

L. F. WARNER, Jr.
Hydraunlic and Mining Bugineer.

HOBSON & WARNER
MINING ENCINEERS

Quesnelle Forks, - - - British Columbia.

t and Oponing of Deep Gravel! Drift, Mydraulic qnd Gotd
Quartz Minos a Specialty. .

The Equip

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

REPRESENTED AT VANCOUVER BY -

J. M. BROWNING

Corner Granille and oﬁérgo Streets, Yancouver, British Columbia.

18 YEARS' §

EXPERIENGE
IN LINK-BELTING. o

WE CARRY n STOCK OveR 20 TONS.

POWER TRANSMISSION MACHINERY.

BELTING, OABLE, ROPE OR LINK-BELTING.

OABLE OONVEYORS FOR LONG-DISTANCE OONVEYING,
STEEL SOREENS, MOCULLY ROOK. ORUSHERS, STEEL
PULLEYS, GRIP PULLEYS, SHAFTING UP TO 26 FEET LONG.

Send for New Link-Belt Ohtalogue—just out of press.

WATEROUS, BRANTFORD, OANADA

EWART LINK-BELTING

STANDARD S8TEEL CHAINS AND BEVERAL
SPECIAL CHAINS FOR

ELEVATING AND CONVEYING MACHINERY
FOR HANDLING MATERIAL OF ALL KINDS




THE CANADIAN MINING REVIEW.

COAL IS MONEY, WHY NOT SAVE IT BY USING THE

T. J. C. INUJECTOR

THE MOST ECONOMICAL BOILER FEEDER IN THE WORLD.

T

PER CENT. saved in coal over any other make.
20 Absolutely Automatic. Easily Aztaehod. :
Applicable to all kinds of Boilers.

NOT EXPENSIVE.

Will outwear any other make and is simple in construction,

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

The J. T. C. Injector is the best because you tannot possibly go wrong with it.

With high or low steam the result is equally satisfactory.

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

PRICE LIST.

No. Price. Horse Power.
7 $ 700 to 8
10 7 00 - to 16
15 10 50 16 to 40
20 ¢ 15 00 40 to 72
25 22 50 72 to 120
35 30 00 120 to 220
45 38 oo 220 to 300

Hamilton Brass .Manufaeturing (o, Ltd.

WATER TUBE

- STEAM..
BOILERS

UVER |,500’000 Horse-Power of

these  Boilers are

now running, and of all that have been

built, less than Two per cent. have

been thrown out of scrvice from any

and every cause.

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

Recent sales in Canada exceed 4,000

Horse-power.

HEAD OFFICE: (415 BOARD OF TRADE BUILDING MONTREAL.
WM. T. BONNER, - - GENERAL AGENT FOR CANADA.

SHOPS AT BELLE'V'ILLE, ONTARIO.



THE CANADIAN MINING REVIEW.

SCHOOL OF MINING,

KINGSTON, ONTARIO.

The fdllowing Cqurses are Offered

I Three Years' Courses for a Diploma in

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

2. Four Years’ Courses for a Degree in

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

3. Post-Graduate Courses for the Degree of

Doctor of Science (D. Se.)
For further information see the calendar of Queen’s University
for 1894-95, p. 117.

4. Prospector’s Course.
| The School offers to Mine Foremen, Assayers, Prospectors and
Mining Men generally, Special Courses of Instiuction beginning-
January 8th, 1896, and continuing eight weeks.

9. Extramural Classes for Prospectors and Mining Men.

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

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

atory recently built the operations of Crushing, Amalgamating, Concentrating, etc., can be
studied on a large scale.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

- WM. MASON, Bursar

SCHOOL OF MINING. - KINGSTON, ONTARIO.

i



PROVINCE OF NOVA SCOTIA.
Ligases foe Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

—AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1892, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of twelve months, Mines of
Gold and Silver are laid off in sreas of 150 by 250 feet, any number ot which up to one
bundred can be included in one License, provided that the length of the block does
Bot exceed twice its width. The cost is §0 cents per area. Leas of any number of
Areas are yranted for a term of 40 years at $2.00 per area.  These leases are fotfeitable
if not worked, hut advantage can be taken of a recent Act by which on payment of 50
<cents annually for cachi area contained in the lease it becomes non-forfeitable if the
dabor be not petformned.

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

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

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

,and twenty-four hours for every 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 minerals are registered by the Mines Department for a
sominal 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 royaltics, makes the royalties
€rst 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; Iron, five cents on every toa; Tin and Precious
Stones ; five per cent.; Coal, 10 cents on every ton sold.

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

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.



THE CANADIAN MINING. AND MECHANICAL REVIEW.

DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL METAL MERCHANTS.

OFFICE: New York Life'Building, - 'MONTREAL, QuE.

CANADA IRON FURNACE COMPANY, Limited,

—-MANUFACTURERS OF

CHARCOATL PIG IRON

(From the Famous Ores of the Three Rivers District.)

Offices: NEW YORK LIFE BUILDING, MONTREAIL, QUE.

GEORGE E. DRUMMOND, - Managing Director.

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

MONTREAL CAR WHHEEIL COMPANY

............ MANUFACTURERS OF......c.cvuu

RAITTROAD CAR WHERLS

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

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

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.

...... MANUFACTURERS OF......

WORKS: LACHTNHE QUREBEC

OFFICES: NEW YORK LIFE BUILDING MONTREAL.

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON ]’:.IAND. W
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THE DOMINION WIRE ROPE COMPANY, Lo

—————=MONTREAL————

. Manufacturers of ‘'LANG S FATENT WIRE ROFH.
————FOR

TRANSMISSION AND COLLIERY PURPOSES.

SOLE CANADIAN AGENTS for the gy L HEN NEW 'SOLE CANADIAN AGENTS for the

JEFFREY |
STEEL CABLE GONVEYORS

CELEBRATED

Handling Coal, Ores, Minerals,

Refuse, Etc. A TRAMWAYS.
Also Ropes for Hoisting, Mmmg, Elevators, Ship's Rigging and Guys, Etc . Ete. Send for Catalogue and Estimates to P.0, Box 2274
ROBB-ARMSTRONG

AUTOMATIG ENGINES

SIMPLE, TANDEM and CROSS-COMPOUND.

Combining the best features of the leading American
High Speed Engines with several improvements.

'ROBB EN$NEERING COMPAN TD. * AMHERST, NOVA SCOTIA.
Dominion Goal Company, Limited.

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

~o————OFFERS FOR SALE————

STEAM, GAS and DOMESTIC COALS of HIGHEST QUALITY

Carefully prepared for Market by improved applidnces, exther F.O.B. or Delivered.

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

years, Iﬁs facilities for supplying ‘Bunker Coals with promptness isTunequalled.

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

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

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

KINGMAN BROWN & CO,, Custom House Square, Montreal.
HARVEY & OIITEIIBRIDGE. Produce Exchange Bu||dmg, New York Sole Agents for New York and for Export.

L4

<“BLEICHERT”




