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CANADIAN RAND DRILL CO. Shersrooke, Qus

Mmmg, Tunnelmg & Roek- Wm’kmg Machinery

*STRAIGHT LINE COMPRESSORS

, DUPLEX, COMPOUND & GUNDENSING COMPRESSORS

With MEYER or CORLISS VALVE GEAR

For ECONOMICAL PLANTS.

—— %% THE JENCKES MACHINE CO., Sole Agents, -

16 VIt TORI A SQUARE, MONTREAL. HALIFAX HOTEL, HALIFAX, 632 CORDOY A STREET, VANCOi]VER.

ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUPACTURED BY

- THE CUTTA PERCHA AND RUBBER MFG. CO. OF TORONTO L7o.

orrice 61& 63 FRONT ST WEST TORONTO. FACTORIES AT PARKDALE.
| Steam & Air Hose, Rubber Bumpers and Sprin gs Fire Hose, Pulley Covermg Rubber Ciorhmg & Bools.

INGERSOLL ROCK DRILL CO
* ROCK DRILLS St

<

STRAIGHT LINE DUPLEX & COMPOUND

AIR COMPRESSORS

Stone Channelling Machines, Coal Mining Machmes, and Complete Plants of
) Mining Tunnelhng and Quarrymg Machmery.

164 ST JAMES STBEE‘T, MONTREATIL
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80,000 IN USE '
= LIFE and PROPERTY are A

e
Sl CHEAP . . .

ENDRNGERED BOILER APPLIANCES.

- PENBERTHY s

Are SAFE, because . ..
| WELL MADE and
THOROUGHELY TESTED

VALVE DRIP WATER GAGE:

XL EJECTOR or JET PUMP:

SAFETY CRANK PIN OILER
' AUTOMATIC INJECTOR, Etec..
smwrciee PENBERTHY INJEGTOR CO.

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

-

THE CASSEL GOLD EXTRACTING GO, LTD.

OF GLASGOW.

Tne MACARTHUR-FORREST PROGESS (GYANIDE)

A INE OWNERS and others, having Gold Ores and Tailings hitherto 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 fosthe purchase of Tailings, in parcels of 10,000 tons and
upwards, or will treat on commission.

Aooress: EXPERIMENTAL WORKS,

kPender Street, - Vancouver, B.C.

W. PELLEW-HARVEY, F.C.8,, Superintendent.

.« THE WEBSTER. .

VACUUM FEED WATER-HEATER & PURIFIER.

Aggregate Sales 400,000 HORSE POWER Guaranteed.

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—Heaters from 10 h. p. to 400 h. p. inclusive, in
stock for prompt shipment,
| B T
i — 3 g THE'CONQUERORY

SomuGHACHIE PO i EF SEND FOR ILLUSTRATED CATALOGUE. &Y

ror ROCK, -3 -~ “BIND* & COAL.

S5 IS— WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

MANUFACTURED BY

DARLING BROTHERS

THE HARDY PATENT PICK CO. Limited «RELIANCE WORKS" MONTREAL

SHEFFIHELD, ENGLANDI
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NOVA SCOTIA STEEL COMPANY, I.IMITED

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 34" to 34" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Compressed Shafting 54’ 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 MINERS' REQUIREMENTS. .
CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW N. S

AUSTEN BROTHERS.

RAILWAY, COLLIERY AND GOLD MINERS SUPPLIES.
Ne. 124 HOLLIS STREET, HALIFAX, N.S.

EZALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO.,, LIMITED.

——MANUFACTURERS AND DEALERS IN—-

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

Call or Write us for Prices. . H.A_LIFAX N .S.

RURO [ounory &
M\ ACHNEC2

[ngineers
[oilerMakers® |
and fbunderg

R.URO

| MATHESONS( |
" panes S ENGINEERS | |

N BOL AND

ouchnusHmG BOILER MAKERS

e

SP QvecmlMlxture,Shoes&Dws_
" Besf PA S Fon s Withthe[3gerReetro < WiRL) | -
0LD MINING MACHINERY | Weoring qualty unsupased |

OTFARY §AW Mu&,m%»; 13
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DIAMOND DRILLS

FOR '

PROSPECTING MINERAL LANDS.

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

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

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

' SULLIVAN MACHINERY COMPANY,
“M?" Drill-Hand Power. |  Successors to DIAMOND PROSPECTING C0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N”" Drill—

MANUFACTURERS AND DEALERS IN .
ity— —2,000 ft. d
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Ch anelling Machines, Rock Drills, Hoi d Capacity—2, epth,
Removes 1,4 inches solid core. other Quarrying Machinery. Removes 1§ inches solid core.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Minin, Machinery.
Contractors for Prospecting Mineral Lands with the Diamond Drill.

ELECTRIC BLASTING

VIOTOR ELECTRIC PLATINUM FUSHEHS.

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

“PULL-UF™”™ BLASTING MACEIINIE.

The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.
No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

VIOTOR BLASTING MACOEINI.

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

Manufactured only by JAMES MACBETH & CO.,

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

ETAMILTON FPrOWDER C«CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE ad ECLIPSE

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

OFFICE: 103 ST. FRANCOIS XAVIER STREET. MONTREAL,

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

FFREY M REDD

T ~ :

Roller Chains, Stee! Drag,

“ D
ELEVATING

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

MACHINERY in Mines, Saw Mills, Paper and Pulp Mills, etc.
FOR HANDLING MATERIAL OF ALL KINDS o
POWER TRANSMISSION *
MACHINERY, ‘ CHEAPER, LICHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER.

éO"‘%- $“9- g%' e 5
s ol

e, | W. A. FLEMING, ma

For long and short
e Conveylng.

THE JEFFREY MFG. G0, 183 Mashington st 57 St. Francois Xavier St., MONTREAL. - Victoria Chambers, OTTAWA.
| - Columbus, Ohlo.  ~Sarrosmiosss—
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CANADIAN GENERAL ELECTRIC COMPANY 1id

. « . PIONEER MANUFACTURERS IN CANADA OF . . .

ELECTRIC MINING APPARATUS.

2 .
Motors Fans
Rotary Drills Pumps
Prospecting Drills Hoists
Percussion Drills Crushers
Tramways Coal Cutters
Rope Haulage Locomotives
T.:%“.;gg} L

-

ELECTRIC PERCUSSION and ROTARY DRILLS

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

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

When Water Power is available we can furnish apparatus to Generate and Transmit Electric
Power with Economical3Results, up to a Distance ot Twenty Miles and upwards.

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

Head Office: 66-71 Front Street West. Toronto. Ont,

FACTORIES: PETERBOROUGHE ONTARIO.
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MINING AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

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

ITL.EVIS QUE.

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

WRITHE FOR OUR PRICES.

JEFFREY STEEL GABLE GONVEYORS, ‘?:'o'ftglrimll%ﬂoﬁ

For Handling Coal, Ores, Chemicals, Refuge, Etc.

Also Manufacture

CHAIN

ELEVATORS

AND

CONVEYORS

SEND FOR CATATLOGURE

The JEFFREY MFC. COMPANY, Columbus, 0.

Also, 163 WASHINGTON STREET, NEW YORK.

Chemical avo Assay Apparatus

AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO. BATTERSEA, ENC.

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEICHTS

or BECKERS SONS, ROTTERDAM.

Baker & Adamson’s C. P. Acids and Chemicals, Brown’s Portable Assay
Furnace, Hoskin’s Gasoline Blowpipes and Furnaces, Dangler
Laboratory Lamp, Microscopes of E. Leitz, Wetzlar,
Kavalier's Bohemian Glassware ; Royﬁ
Berlin and Meissen Porcelain
Platinum Wire, Foil,

Crucibles and Dishes, Swedish and Rhenish Filter Paper.

LYMAN, SONS & COMPANY,

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

CANADIAN GEMS,
PRECIOUS STONES,
ORES & MINERALS.

HE ATTENTION of Students and Collectors is directed to the REVIEW’s
Cabinets of Canadian Gems, Precious Stones and Minerals.

No. No. of
Specimens.

1 30 Canadian Mineralsin Box............... ... $ 100
2 30 Canadian Minerals in Box, larger .............. 2 50
3 30 Apatite and Associated Minerals in Box......... 1 00
4 30 Apatite and Associated Minerals in Box, larger .. 2 50
5 30 Canadian Mineralsin Box. ................... 2 30
6 60 do do do e 3 00
7 60 do do  do larger............... 5 50
8 100 Canddian Mineralsin Box. .................... 7 00
9 100 do do do larger. ............ 12 00
10 100 Canadian Minerals in Cabinet...... ... e .25 00
1§ 120 do do do do  larger...... 50 0o

12 210 Canadian Mineials, including Foreign Minerals,
in Cabinet.................... o ... 100 0O
13 30 Ores (Canadian) in Box .. ................... 150
14 60 Ores (Canadian) and Foreign) in Box........... 5 00
15 60 Economic Minerals (Canadian) in Box . ..... . 4 oo
16 | 100 Economic Minerals (Zanad’n and Foreign) in Box 10 oo
17 30 Precious and Ornamental Stones (Canadian) do 350

18 60 Precious and Ornamental Stones (Foreign and
Canadian) in Box ......... .......c.couie 10 00

19 30 Cut Precious and Ornamental Stones (Canadian)
inBox,$10to. .. ...l RPN 50 00

20 60 Cut Precious and Ornamental Stones (Canadian &
Foreign) in Calinet, $30 to... ... ..ot 100 0O

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.

CABINET AND MUSEUM MINERALS.

We can supply single specimens of a great number ot Canadian and Foreign
Minerals. If you want something especially good let us know, and if we have not got
it we will book your order.

CANADIAN MINING REVICW

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 %rom 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 60c. to $1 per acre, and
subsequent years 15c. to 25¢. per acre.

Rent of claims, %I per acre each year.

Claims must be worked continuously.

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

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

Original discoverer of ore or mineral on claim entitled ,

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

ARCHIBALD BLUE,

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

OF
Obtaining Covernment 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 1895, thirty per
cent. in 1896, and twenty-five per cent. in each
year thereafter until the end of 1goo. All
accounts payable monthly.

For Rules and Regulations 7 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, Torontg.

ceio Ay 8« HARDY,

Commissioner of Crown Lands.
Toronto, October 17, 1894.

FRASER & CHALMERS
Chicago, lll., 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
Engiaes, Cornish Pumps, Roots Blowers, Copper Converters, Pyritic Smelters, Horse-
shoe Roasting Furnaces, Comet Crushers, Crushing Rolls, Stamp Mills, Shoes, Dies,
Perforated Metals, Sectional Machinery, Huntington Mills, Frue Vanners, Bridgman
Samplers, Concrete Mixer, Heavy Machinery and Mine Supplies.

& Wrile for Catalogues.

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

2 Wall 8treet, New York. City of Mexico, Mex. 8527 17th 8t., Denver, Colo.
MHelena, Montana. 8Salt Lake City, Utah

BUTTERFIELD R €O

ROCKX ISTL.AND, P.Q.

e N NP RN NIRRT
R 0000000606060060006)

AND DIES AND KIND TOOLS.
CANADIAN GEMS, PRECIOUS STONES

—ano COLELCTION

*OTTOMING

OF ORES and
MINERALS

COMPLETE CABINETS FROM $1.00 UP TO $10.00-

Canadian ADdining Review

Write for our Catalogue. OTTAWA, ONTARIO.
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If you want

BAGS

FOR PACKING

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

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

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

THE CANADA JUTE COMPANTY (Ltd.)

17, 19 &% 21 ST. MARTIN STREET,

MONTREAL.

The McCully|
Rock and Ore Grusher....

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

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

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

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

Send for Catalogue or further information to

Waterous,
, o BRANTFORD, CANADA
Canadl_an Manufacturers of the McCully Rock Crusher

Patented in
Canada and United States.

44 1,-"';:‘ . , 1.

ool

BALBACH

SMELTING & REFINING
COMPANY,

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

Newark, New Jersey.

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

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

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

Fuena Fe Sampling Works :
Agency, SABINAS COAHULLA,

STAMPS !

PRITCHARD & ANDREWS,
173 & 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 ATLANTIG RAILWAY.

THE SHORT FAVORITE ROUTE

BETWREN

EXCEPT SUNDAY

Ottawa and Montreal

N

6 TRAINS DAILY 6
T~

PULLMAN BUF_IEPARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND

" And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON

And all NEW ENGLAND POINTS,

Baggage checked to all points and passed by cust i i
For tickets time tables and information, a’l;ply tzml:msilc‘i:et
agent of this company or connecting lines. *

L J. CHAMBERLIN,
General Manages

C. J. SMITH,
Gen. Passenger Agt
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John E. Hardman, S.B.

MINING ENGINEER,
83 HOLLIS STREET, - HALIFAX, NS,

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

?J_ll|---ulhm.nllhn-ulhmnullhuulllln..ul[lu.uvdhumlhlnull‘I||1.ulhuuullhmulhlu il

T0 USERS OF THE DIAMOND DRILL.

Diamond Drii! Bits set Promptly by an Effici
ent Man  All Work Guaranteed.

oy

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

McecRae & Co.,
OTTAWA.
;w~u|’;«mmr-umv'wn-\||uml||mulmnu-quu--||wl‘wpn-'u|||u-mmwumwnq

J. T. DONALD,

Assayer and Mining Geologist,

O O TR W g e o

|=__?_.

1586 St. James Street, Montreal.

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

| "SPECIALISTS v MICA,

MINERS AGENTS,

RIGHARD BAKER SON & CO.

tg 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 8T., TORONTO, ONT.

CANADIAN REPRESENTATIVE !

Henry D Q. SEwgLL, Dominion and Ontaro Land Surveyor,
Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON REPRESENTATIVES
Lane GacGe & ANDREwS, Solicitors, Arundel St. Strand, London.

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

Crabb’s Patent Clip

FOR

Endless Rope Haulage

The latest and most eftficient 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 heing
always in position to receive the rope; can be adapted
either to the top, bottom 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, &c.
57 COLBORNE STREET, TORONTO.

Speocialties:

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBESTOS.

. CIRKRETL,
MINING : ENGINEER.

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

Reports on Mica Deposits, Ashestos, Phosphat

78 QUEEN STREET,
OTITA. W A..

E. E. BURLINCAME'’S

D LABORATORY
shed in Colorado, 1866. Samples by mail or
exg's:s‘sb ’%vll‘la re‘éelve prom'pt and careful attention.

A d As-
Gold & Silver Bullion Refrcsh Ve le Snsod.
Address, 1736 & 1738 Lawrence St., Deaver, Colo.

J. LAINSON WILLS, F.C.S.

MEMBER INSTITUTION MINING AND MEUALLTRGY
LONDON, ENGLAND.

e
P ]

———

12 Old Slip, New York.

INVESTIGATION of MINING PROPERTIES

ANALYSES, ASSAYS, &c.

LEDOUX & COMPANY,

9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

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

fal ission of the Secretary of the
Treasaty of the United States, cars of ore of
Cogper matte passing through in bond can be opened
and sampled at our works.

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

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

FRANCIS WYATT, Pu.D.

Consulting, Analytical and Technical Chemist

12 OLD SLIP, NEW YORK.

(Near Hanover Square.)

EST IN THE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freezes. Every Pamp Guarantesd.

. O SIZES.
200 to 12000 Gallons per Hour.
Cost 7 to $75 each. Addrese

GARTH & CO,,
§36t0 542 Craig 8t. MONTREAL

s VANDUZEN ST PUM

EBEN E. OLCOTT,
Consuiting Mining Engineer & Metallurgist.

18 Broadway, New York City.

Cable Address: - - - ¢ 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.G.S.

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

ADDRESS :
16 Toronto St., Toronto, Ont.

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

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 Gold 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,

MONTREAT., CAN.

Asbestos, crude and wmanufactured. 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-

ractice, Analytical and ‘I'echnical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Minerglogy, Petrography, General, Kconomic, 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

MANUFACTURERS OF
; R

! WATERPRg N
MONTREAL , - -~ TORONTO
2518 %2520 NOTREDAME 1129 BAY 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 ° INING OFFICES: VANCOUVER, B.C.

ORFORD COPPER CO,,

Copper Smelters

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

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

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



viii ‘THE CANADIAN MINING AND MECHANICAL REVIEW.

H H. FULLER : CO. % 2ZATTT & soxs

HOISTING

41-454 UPPER WATER STREET, HALIFAX, N.S. ENCINES.
WHOLESALE AND RETAIL DEALERS IN ENG_I_NES

BUILDERS’, BLACKSMITHS’ and GENERAL HARDW ARE. M;:es
MINING 4 wixe supuizs -

Horse-Power Hoisters,
Stone Dcrrick iron,
SOLE AGENTS FOR NOVA SCOTIA FOR ‘ Centrifugal Pumps,

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

CORRESPONDENCE SOLICITED. | DREDGES, DERRICKS sTEAM SHOVELS,
. : SUSPENSION, CABLEWAY!

AND OTHER CONTRACTORS PLANT.

P. 0. Box 178, = Shipments promptly and carefully attended to. | J. ¢. STEWART MONTREAI
. . Ne + [ 3 s do

OTT AW A PO W DER OO-, LITMITED.

ESTABLISHED 1891.

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

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

pKﬂ ULIC
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«  STOCK SIZES ALWAYS QN HAND

DRAWINGS AND ESTIMATES
PROMPTLY FURNISHED . .
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Canada and the Gold Boom,

We all want to be rich, and nature’s way of getting rich is for men
to work. But hard work is not pleasant, and the whole world is in quest
of an casy way of getting rich, a royal road to wealth. Multitudes of
men who are not physically adapted to manual labor, or who are consti-
tutionally averse to bodily effort seek to make a living by their wits: by
getting possession of something and disposing of it to another for more
than it cost. They persvade a person to part with goods at the lowest
price he can possibly be induced to accept and their efforts are then de-
voted to ascertaining what is the highest price that others can be
prevailed upon to give. In some cases, instead of buying from indivi-
duals they persuade the government to give them great privileges,
franchises, charters, grants of land, protection against competitors by
special customs duties, and they proceed to make the most of these
gifts and favors by extorting the uumost value in return for their disposal
or use. Instead of buying property outright, some engage in betting
whether prices will rise or fall.  They may select any kind of merchan-
dise for which there is a general demand, or they may place their wagers
upon shares in chartered companies, and employ brokers to place their
bets in the stock exchange.  All this is called doing business. Some
persons bet upon cards, horse races, clections or other chances of life
‘This is called gamlling.  There seem to be three classes engaged in
making a living . workers, business men and  gamblers, though other
classes manage to exist-~idlers, beggars and thieves.  The dlers are the
heirs of rich people or clse retired capitalists 5 beggars are those who
live on charity, and the thieves are those who take the property of others
without consent. “These six classes constitute society-

The only class that can be commended frum an ethical standpuint
is that of the workers, inciuding those who libor with ther drams w
perform a vseful service.  But, strange to say, tlus class 15 looked down
upon by fashionable society and it is only business men, or idlers who
live upon past business gajns, wha are con-idered respectable.  ‘This
social endorsement, combined with the greater ease of busines. life, leads
to an avoidance of physical abor by all who have the intellect and
opportunity to gain wealth through sccurg an advance in values. One
charm of this method 1s 1ts frequent rapidity. A fortune may be made
in a year, a month, a day, or an hour, if the tide of speculation is taken
at the flood ; whereas, to gain a competency by Iabor, involves a lifetime
of weary toil, under most disheartening contingencies.  Nu wonder then
that multitudes scek the casy, popular, fashionable soad to wealth, al
though they know that many fall by the way and that of the final goal
of 2ffluence, it may be said:  “Few there be that find it.”

The latest exhibition of this efiort to grow rich by betting has been
given by the investors in gold mining sharcs in London.  This s spoken
of as the 1nining craze, the gold mania ; but it is nothing of the sort.
People hear that certain shares are rising in value, and they buy, hoping
that the risc will continue. Their opinion is not based upon any judg-
-ment of merits, but upon the prouability of popular favor.  The question

is not, is it good? but, will it go? ‘These people are not always fools,
they are not usually misled by any false or exaggerated statement as to
the value of the property. Their only interest is in the fact that the
shares are higher today than they were yesterday, and that there is a
goud chance that they will be higher tomorrow. Hatdly any one buys
the shares as an investment hoping for a dividend. They simply seek
to scll the shares at an advanced price and get out before the reactionary
crash comes: and most of them know that it is bound to come.

Many of the companies formed to operate South African mines
have been able to get their shares made a means for speculation even
before they commenced operations, and to find their value increased
many fold, although there was not the slightest prospect of a dividend
in the near future. One company, called the East Rand Proprictary
Mines, Ltd., is mentioned in the Znvestor's Review asnot having enjoyed
a sixpence of revenue, and yet having the market value of its shares
raised by speculation from $6350,000 to £ 7,000,000.

The Investor’s Reviewr for November contains an interesting and
well-written article entitled *“ Notes by the Way on the Mining Market
Gamble.” It describes how the excitement spreads by rumors :—

¢ Every day in the city, and all day long, the car catches scraps of the market
chitterings like these:—*Jack Bounderis retiring ; made a pot of money; hadn't
two sivpences to rub together a year aga.’ ¢ To my certain knowledge, Ted Swagger
was absolutely gravelled in ’93; had to borrow a ¢ fiver* from Bill Fulioblud to geta
new suit uf clothes ; nuw the cad draves a phacton and pawr, spiendid cobs oo ; ‘tis
said he has made £300,000.°  *Guess who I met yesterday?”  *Cant.” * Why, Tom
Sparrowbrain.’ ¢ You don’t mean that; what's he doing?® ¢ Made his pile, he says;
bought a nice place down in Derks, keeps a spiffin’ turn-ont, and spends £3,000 2
yearat least.” ¢ Well, I'm blanked 5 why, he hadn't two shirts when I saw him last.”

Of such are the stray talks of the street, and the words come forth with a touch
of admiring envy in them quite beautiful to behold.  The speakers scem to be awe-
struch as much almost as envious.  Jlat it ss when the tidetattle falls on the South
Afnican millivaaires that the voice Jeepens intu a tone of reverential wourship. ¢ So-
and-so has made five, six, millions, sir, in two years; and has got the money t0o0,’ the
devotees cry.  You feel a kind of creepy sensation in the back as words like thesc are
thrown at you, so profound is the veneration expressed by the utterer. o o . . .
The average Britich dunderhead might ant comprehend the ‘cyanide process,”
¢ adits,” * deep levels,” and * dwis. to the 1on,” but he felt he could comprchend a
duke, and when the Duke of Abetcurn and the Duke of Fife, with a whule trvop of
the labelled and unlabelled at theic heels, attached themselves to the furtunes of the
¢ Chartered Company,” he beecame awake to the fact that there must be something in
it.”  From this conviction to ‘ baying blind > was but a day’s slecp.  All must be right
“when the ¢ "usband of the Princc of Wales® daughter tho™t it good enough for ’im,’ as
grocer Jones and tatlor Spratt would remark to cach other over (heir pipes and beer.
After this endorsement of rank and fashion, cupidity felt itself enpobiied and sancufied.
Generals of the army and admirals of the flect were at equal liberty with the poorest
scrag of humanity who served them, to descant at dinner-tables, with the diner-out’s
know-everythingness, upon the remarkable gold deposits of South Africa.”

But it is not only the investors in rising shares who make profits ; .
a horde of promoters, underwriters, advertising agents and publishers
reap fortunes. A man comes to London with a mine or a “prospect.”
He finds a promoter, styled * Financial Agent,” to take up the matter.
The promoter finds a man who agrees to advance the money for adver-
tising, provided he is repaid three times his outlay in casc the company
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floats. He buys an influential board of directors by gifts of blocks of
shares.  He finds underwriters, who, for a commission of from 1o to 25
per cent. guarantee the subscription by the public of a certain amount
of shares. Advertising agents, who have valuable lists of investors
names, address 100,000 or 1,000,000 prospectuses and receive hand-
some pay. Newspapers are paid large sums for notices and editorials,
Blackmail is levied by obscure * Financial Journals,” who threaten at-
tack if not subsidized. To meet all these expenses the price to be paid
for the mine is increased five or ten fold and the surplus is divided by
the promoter between himself and these various claimants, Anyone will
see that the chance of a mine beconting a dividend vayer is senously
handicapped by this inflation of its value and all the expense entailed
Ly the organization of a company to be managed by numbers of salaried
persons.  To pay a dividend even on the par value of the shares a
mine must be enormously rich, but when the shares are advanced ten-
fold the prospect of returns is poor indeed.  ‘The literary feature of pro-
wotion is well described in the Revieww as follows :

¢ In estimating the chances, one must never forget that an inespressibly degraded
type of financial press here and in France, has potently aided the great market
¢ hosses,’ ¢ trusts,” “hanks,’ blind pools, underwriting syndicates, and other nonde-
scrpit combinations in sharpening the appetite of a greedy public, and sull 2ids it In
both countries it is *so much puff for so much money,’ but the French are, on the
whole, more cconomical in their press expenditure-than we are, and work the oracle
with less unctuous affectation of * honesty,” HBanks and financiers over there openly
buy up journals, or the financial pages of journals, and 6l them with artistically com-
piled, or other advertisements of their wares, paid for at the usual wage. In London,
it is, with a few glaritg exceprions, a locust-swarm of wageless, or low-waged, indivi-
dual writers who have to be bought ; and the prices these gentlemen, or the owners
of certain journals, charge for the use of their pens, or brains, rise with the success of
the *boom.' Our great South African adventurers found most of the financial press
lean and hungry, thankful to insert a ‘leader’ for a ten-pound note, or to publish
quotations of manufactured ‘share premiums ° for half the money. It 1s quite other.
wise now, as the engineers of the * Western Australian gold mintag boom” have
A fifty-pound note
does not go so far to-day in Luying eulogics of new schemes—dressed upin a
margarined affectation of impartiality and honest conviction—~as a * fiver " would have
doune a year ago, and, in conseqquence, mitie-company hatching has become nearly b
possible except to very strong cliques. It is not, cither, as if the promoter had 1o do
with only a few papers; he now faces a hoast, all clamorous for hush-money or black.

found to their cost ; as the leaner sort of promoter sadly admits.

mail. The development of the market eacitement has brought into life a swarm of
ephemeral prints, which may have little or no maney value as agencies for puffing rot-
ten schemes, but whose power for harm might be appreciable were they allowed to
speak the truth, or 1o say all the bad things unsatisfied lusts conld dictate. It is neces-
sary, therefore, to keep the poorest rags i tow by paying than extiavagant sums o
insert advertisements of prospectuses, or for Jaudatory feaders and ¢ pars® <oncumes
written with considerable an, often the merest soap-suddy drivel—in prane of the
¢ Stonebrooke " mine or the “ Deep Sea’ prospecting company, whatever the * veud.
ors * have to palm off upon the ravenous swarms of brainless gamblers, who hate labor
but tove ¢ style " and comprehiend good feeding and dukes.”

The Whitehall Review, chiefly sobscribed to by officers and
officials, both active and pensioned, warns its patrons as follows :

“The Blackmailer is, for the moment, king. At least a dozen rags, purposting
to be financial journals, fatten on the company promoter.  If the latter, who s gener-
ally of shady autecedents, does not give a £20 ur 430 advertisement, the organ of
light and leading so fouted comes out the neat day with a sen<ational anticle, and a
still more »ensational poster, something in this way :—

THE GREAT BONUM MINE, LIMITED.
AN IMPUDENT PROSIECTUS—SOME STARTLING FaACTs avovr
THE PPROMOYEKS.

1f, on the contrary, the financial blackmail joarnalist gets his check, he will in.
sert an vablnshing amd generally ungranunatical puff of the Great Bonuwn Mine, and
his leading aticle and poster will deal with the imquities of some vther company, the
promoters of which have not paid their price. . . . The insertion of the prospectus
of any ventute in these sags is a prenty convincing test that the promoters of that com-
pany arc afraid of exposure.  Of course the prospectus of some other than swindling
companics appear occasionally 1n these orgaus of blackmail.  In that case be assured
that the venal advertising agent has fncluded such a paper in his list in order to grasp
at a higher discount than is allowed by a respectful journal. A good many of the
bogus financial papers which now flood the city are bringing in fabulous sums to their
proprictots. 1f justice werse meted out, most of these gentry would be in the dock on
charges of obtaining moncy by thicats.”

The chance for dividends commensurate with the prices to which
South African shares have advanced in the London market is forcibly
put as follows by the Jnuvestor's Review :—

4 1f the annual gold-production of South Africa rose to £30,000,000 gross,—it is
not yet £10,000,000,—and il two-fifths of this, or 412,000,000, were net profits fairly
distributable among the shareholders in the ¢ mining companies,” ¢ chartered com-
panies,’ ¢ banks,” * trusts,’ and * finance companies,’ whose shates still soar at aerial
heights, tt  money would barely pay 6 per cent. on the recent market prices. But
there is no seasonable prospect that the output of golil in South Africa will ever reach
£20,000,000 gross, let alone 430,000,000, and still fess that two-tifths of the total
product can ever be fair net profit ; and there is no ground whatever to suppose that
the maximum output, whatever it may be, will be sustained for ten years. A solitary
mine here and ther: may endure for that time, or longer, and pay—most will do-
nothing of the kind.  1f the average return to the ““investor” is 1 per cent. all over
on the market price of the shares, it will be a tarvel,”

It is of course incredible that the present value of shares can be
waintained and it might be supposed that the gold mining industry will
suffer by the reaction in prices. But it will be the speculators, left with
shares on their hands, who will be the mourners, and for a time it will
be difficult to start new enteprises. But the mines that have a good
basis of value will operate as well as ever and that there are many such
is proved by the returns.  Bradstreet's gives the following summary of
the history of South Africa Gold-Mining :—

*¢ Nearly 30 years ago gold was found to exist in the South African Republic, or,
as it is often called, the Transvanl.  What are known as the mines of the Lydenburg
district, in the eastern part of the Transvaal, were worked as catly a3 1869. They
continued to be moderate producers, yielding an average of about $1,500,000 gold per
annum, until they were overshadowed by the Witwatersrand,  The Jatter is a district
susrounding the town of Johannesburg, about 35 miles south of Pretoria, the capital of
the republic, and un the watershed between the Limpopo and Vaal rivers. It is in
the midst of a rolling country, about §,600 fect above sea level, and, up to the tine of
the present development, was regarded as useless for anything but grazing, Gold was
Delieved to exist in the region 20 years ago, but It was not till 1883 that any systeme
atic attempt wasmade to work it. At first the miners and prospectors sought only
for rich pockets, which are oceasionally found along the outcrop of the reefs, and only
after a couple of years was it tealized that in the conglomorate rock which accompan-
ied such deposits was the true source of the country’s mincral wealth,  Several years
of exploration, of partial failures and uphill work, casued, but nevestheless the pro-
ductiveness of the fields was cvident, ~hile they attracted not only a swarm of ex-
perienced American and Australian miners but gave employment toincreasing amounts
of British capital, and presented examples of the highest practical development of
scienze apphied 1o gold mining and eatraction. From 1887, whea, by the use of prim-
itive methods and appliances, *the Rand® produced some 23,000 ounces ot gold, up
to last year, when its output reached a total value of $35,000,000, there has been a
growing interest in it which has culminated in the most remarkable speculative excite-
ment of modern times.  While attention has been given to West Australia gold dis-
caveries. as well as to the working of the reels of Mashonaland and  Metabeleland
(the latter having been partislly worked in ancient days by some unknown race) the
weasure of success that has attended the operations of the miners and prospectors of
the Rand has been the chief support to the whole speculative mining wmavement.”

An especial reason why this South African excitement should interest
Canadians is the fact that just now large areas in British Columbia are
giving evidence of the presence of valuable deposits of gold. In the
existny rivers and creeks and in the beds and banks of ancient rivers
alluvial gold is found, which by placer or hydraulic mining yiclds a rich
return to the worker.  Iredges and pumps are bringing the nuggets up
from deep water, and the monitors are washing the gold dust out of the
soil. Al along the southern buiders of the province Lkuge bodius of
iron and copper bearing rocks are found carrying gold cither in good
quantities or in sufficient amount to pay if worked cconomically on a
large scale. There are also large districts containing free-milling gold
quartz, and a great region with silver-lead mines, which, owing to their
high grade and extent, are considered by many to be of surer value than
any of the gold mines. The hydraulic and placer gold mines of the
Caribou, Fraser, Thompson, Columbia, Tulameen, Similkameen and
Kettle Rivers, the gold ore mines of ‘I'mil Creck, Boundary Creek and
Okanagan, and the silver mines of Slocan in West Kootenay are destined
to gain a world-wide fame. Nowhere is capital and the absence of
repressive legislation more needed.  With free scope for the application.
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of money, unhindered by restrictions against the building of railroads
and the importation of supplics, there will come a development of min-
eral resources that will astonish the world.  But the successful opening
up of these riches depends upon the way in which the work is under.
taken. It companies are floated on the London plan, at large capitaliza-
tion and with immense expenses attending their organization and subse-
Quent management, and the selection of the properties they shall work
is left to the interested promotors, ghastly failures will soon occur that
will dishearten investors and discourage operations, If on the other
hand judicious and practical men will take up carefully chosen ground
that has not got inflated by boomers, paying moderate prices to the
original discoverers and proceeding to work upon business principles,
there will undoubtedly be a record of successes that will cstablish the
permanency of proﬁtablc'l'nining in British Columbia.

Undoubtedly there will follow a boom, wild company promotion
and gambling in shares,  But there will exist a solid basis of productive
wealth that will ensure a continued operation of mines even if speculators
are crushed in the ruins of a declining market.

It is reported that several large companies are already formed in
London, with a view to developing British Columbia properties. There
is not 50 much to be hoped from these hap-hazard enterprises as from
the intelligent and systematic operations of practical Canadian and
American miners, who will work up the mines from small beginnings and
avoid the fiascos that are apt to follow operations directed by a hoard of
forcign dircctors, chiefly remarkable for their titles or their success in
gulling the public. It is to be hoped that the preliminary work of open-
ing up the country will be done in a business-like manner, and that our
capitalists will be willing to invest their means in efforts to develop
legitimate mining operations, rather than risk them by gambling in the
shares of companies that have only fictitious or problematical workings
asa basis for existence A few successes will bring practical mining men
of world-wide reputation to invest their means and devote their energies
1o the cfficient working of the ore bodics. Already the declaring of
dividends by the War Eagle mine at Trail Creek, B.C., has brought in
the great mining men of the west to buy up neighboring properties ; and
the interest is extending westward so that we hear of the advent into the
Boundary Creck district of such famous namesas Marcus Daly, John A.
Finch, Farrell and Midgeon, and other mining kings of America.

Premier ‘Lurner of British Columbia when in England lately said :
“What is wanted in order to attract more attention to the province is
some actual returns in the form of dividends from some of our large
new mines.  When this is forthcoming, which will, I believe, be very
soon, we shall have a proportionate boom in the precious metals of
British Columbia to that which is taking place with regard to South
Africa. At the present time South Africa is, to a certain extent, attract-
ing a great deal of capital which we should like to draw to  British
Columbia T have been talking to several parties interested n South
African mines, and on my suggesting that probably a great deal might
be lost, as there is so much gambling in mining stocks, and that it
would be better for them to transfer their investments to British Colum-
bia, the invariable reply is :— ¢ Large fortunes have been and are being
made in South Africa, not only by members of the stock exchange, but
large dividends have actually been paid to the sharcholders at- home.’
When capitalists sce the published returns of these companies they
naturally think that South Africa is the best place for them to invest in.
What we want in order to divert attention to British Columbiais to have
a good output from our mines and to have it made known, and thus to
show that British Columbia mines can pay dividends, thereby giving an
opportunity of our figures being compared with other mineral producing
countries.”

The effort of those interested in Canadian mining progiess should
be to encourage the working of promising mineral prospects and to dis-
-courage all legislation that increases the cost of mining or prevents the
‘building of lines for transportation. Great districts are waiting for the

advent of railways. ‘The ore is of too low a grde to bear tl;c cost of
wagon hauling, packing by horses and raw-hiding. But with the coming
nf the railroad, we shall see the smelter, the concentrator, the cyanide
and chlorination works, and perhaps even the electric smelter, taking
hold of the hitherto neglected rocks, and by the new, cheap and effect-
ive processes they will pour out wealth that will place Canada in the
frant rank of the mining countries of the world.

It is not only in British Columbia that the mining boom will strike.
From the Atlantic to the Pacific mineral wealth abounds throughout
Canada. The coal of Nova Scotia, the Northwest and the Pacific coast;
the gold of Nova Scotia, Chaudiere in Quebec, Hastings County, Rainy
Lake and Rat Portage in Ontario ; the nickel of Sudbury; the iron of
Ountario ; and many silver mines scattered along the great lakes—all
these invite the attention of the investor who would scek wealth from
the rocks.

Our plea is for work in intelligently conducted mines, rather than
for gambling in the shares of companies solely promoted, not to mine in
the earth but to burrow into the pockets of those who have the greed
for gain without the ennobling stntiment of producing wealth,

Advice may be given in consideration of the foregoing remarks to
two classes of people:  First, to the owners of mining prospects or par-
tially developed mines. Do not go to London to sell your properties at
a large figure to grand companies. The large price is usually on paper
and the vendor is fortunate if he gets away with the coat on his back,
‘The chance of successful working of the mine by a company organized
with a large capital and managed expensively by absentees is very small.
It is the fashion to decry the efforts of Americans in Canada and to ap-
peal to the patriotic sentiment of * British capital for the British em-
pire.”  But a true spirit of loyalty would welcome the speedy develop-
ment of the country and would welcome a foreign capitalist or an Ameri-
can railway, if by their means mines could be worked that would other-
wise be idle for years, Considering that the capital invested in initial
enterprises is very apt to be lost, there should not be any reluctance to
letting strangers take the risk,

The following advice, written to a Canadian mine owner by one of
the most eminent mining experts in the United States is pertinent here :
—** I think that it will be far better to have the property taken up bya live
American syndicate or company, than by one of those English develop-
ment companies to which you refer.  “The latter would take forty years
getting to work, while the American company will be working the pro-
perty for all it is worth before the English company could get through
wrangling about formalitics and holding long-winded meetings of direc-
tors, who know about as much of what they are discussing as a monkey
knows of the man in the moon.”

If the owners of mining property would consent to take a large pro-
portion of its price in shares of the company, thus sharing in the risk
and profits of the work, a vastly greater number of operations would be
undertaken and much larger sums would sometimes be realized by the
vendor. Capitalists will put up money to work but they are loth to pay
it out in advance for the privilege of working.

Secondly, the lesson to capitalists who wish to do legitimate mining
is never to invest in an over-capitalized and grandly officered company.
If they wish to gamble in shares the company with the greatest amount
of buncombe may be the best, but if they seek dividends from mining
operations let them get near to bed-rock and know the men who are in

charge.

But men will gamble rather than work and wait, and in spite of all
preaching the boom will come.  Colorado will produce as much gold as
South Africa, and Britich Columbia has perbaps an even greater capacity.
The boomsters have their eye on these quarters, and if public interest is
aroused by large returns of profit, speculation in shaves and the organiza-
tion of wild-cat companies is sure to follow. In spite of the disasters
that eventually come fiom these efforts, a certain amount of good results
to the country from the expenditure of money, and, what is onc man's
loss is another man’s gain. At any rate it is well to understand the true
meaning of these movements, and such articles as that in the Jrvestor’s
Review are valuable and timely.
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Gold Mining in Nova Scotia.

‘Through the courtesy of Mr. W. H. Brown, Accountant of the
Mines Department, Halifax, we are able to furnish our readers this
month with a complete retus> of the g artz crushed and the yield of
gold therefrom as reported to the L.~ tment from 1st January of the
present year to joth September last.  As some of our readers last year

sented a certain number of months actual work, we have in this.
statement taken pains to show the months for which returns have been

follows ;—

claimed that their returns, although reported for the year, only repre.

officially reported. In order to prevent misconception it is well to re-
member that our figures must not be confounded with those given in
the Mines Report, which cover the fiscal year ended joth September.
Our returns, which are for the ninc months of the present year, are as..

Name of District. Nanie of Mill or Co. Months in which Crushing was done and Returns Made. c 3“:{": d. Yield of Gold, | Total Yield.
- No. of Tons.| oes., ciwts. grs. |oss., dwts., grs.
Sherbrooke...vovvereeesons jMcNaughton Co.ooovvvvis.i. |an., Feb., March, June, July, Aug., Sept...... ‘v . 663 458 10 o
Stellatton Gold Co.........o. fJan., Feb,, March, April,” May, June, August........... 1,904 93 9 o
New Glasgow Gold Co..... oo |September (only)....... P P Cerereeriaans 130 1ot o o
‘ 2,719 | 1,462 19 o | 1462 19 o
MR e eevennnannnaansesgooncord Milloooioo L B 1 T PN $ 4 12 4
Oldham Oldham Gold Co's Mill....... lan., Feh., March, April, May, June, July, August........ 3u% 168 13 o
H. Whidden............... . \bold momved dutmg the monlh of June. B R eee t 13 1§
. Dowell,..... ertetneiene 1 S L S SO Cieesroaes 4 4 15
E. Vandegrift.,.......... o i 4 June, July, Augm Ceseearenees 18 11 7
}
! 39% 197 14 17 197 4 1r
Waverly. oo ooeenasnanssso..jTudor Gold Mining Co. ....... Jan,, Feh,, March, April, May, June, July, Aug., Sept.... 445718 989 7 o % 7 o
M Riv d Caribou. .. ..} Moose River Gold Mining Co . Jan., Feb,, March, April, May }une uly, Aug. Sept.... 1,6453 443 10 O
Gose Hiver and Latibou "IDamas Touquoy’s Mill ...... Jan. : Feb.: \hrch: Apn|: May: une: ]lul). Aug.: Sept.. 3:599 :93 9 12
W. A. Sanders .. |lan., April, May, June, {uly. Avg., Sept..... veseseiaaas 3,146% 376 13 o
Gardner Clish's .«iJan., Feh,, March, Apn s May, June, July, Aug., .Sept. ves 34 28t 4 o
A, M, ]ack s " April, May, June, July, u?\m ............... §22 110 10 13§
H. Dixon’s " .iJan., Feb,, March, April, May, June, July. Aug., Sep(. ver 734 9ot 10 ©
9,961 | 2,411 17 3 | 2411 17 3.
TIACKE . tee e errecocnnns oo A1 Jo Withrow . Jan., March, April, May, June, July Aug Septec... ... 381 428 18 6
Uniacke Gokien Tote & - IFebs), March, April, May, kxne’.. U SEPL.vvennnrernns 15t | 1,300 o 8
T. R. Prince’s " Jan., Feb,, March, Apﬂl, fay, ]une. July. Auvg., Sept. ves 1,670 191 18 O
(Phacnix.) {f’h“ Madill's " May, {unc 171 . 496 12 1§ 1§
Zastville ... " J:m Sebi,, July, Auguste il Ciaes 10§ 64 2 22
D. McDonald’s. o ........ ‘\la) . ]uly, AURUSE .o it eiiieieiesnsacnetcrenscnsaans 25% 13 5 18
2,828% 1 2022 2 a1 2022 2 2
Lak tchaseernn.. teaveens ohnH., Andersonsn  ........ Jan., Fzb., March, April, May, June, July, Aug,, Sept.... 640% 467 9 o
© Catcha '(l)xfozd ,.. Ceienaan, l:m Feb., Apnl, \la),june..'......’....:.... PR 30y 88 1 o
950% 355 10 o 355 1 o~
SLOIMONt o e reeeeencecesvanas Richardson Gold Min. Co's Mill Jan., Feb., March, April, \la), June, July, Aug., Sept.. 7,806 L248 o0 o
Eurcka Co% « {Feb., March, Apﬂl i eseesssoenssoestocacons sososennas 13744 68 14 12
John McMillan's w {Febroary....oo0 vir weeis cuaen te erereririseecenaes 56 18 16 o
Antigonish Mg. Co's w (January, Febroary. oo ieviiiiinana teesreininctuneaan 705 237 3 o
Jas. A, Macdonald’s w  |June, July, August, Scptember .................... Cieeas 704 68 12 o
{Modstock Co.)J- D. Copeland’s v June, July, August, September.ooooiiiiiies sieniiaa,. 1,042 764 0o O
Country Har, Gold Mg, Co’s «  {lanuary, February, March, Apeil, May...ooooiieeainaa, 1,279 374 § o
11,0933 | 2,779 10 12 | 2,779 10 13
Brookfield, (Queen’s)........ W. L. Libley's w 1Jan., Feb., March, April, May, junc. July, Avg,, Sept.... 2,869 1,699 2 1o
* Philadetphia “ \l.:), L 100 19 18 o
2,969 1,919 o 1o | 1,719 O 10
Beaver Dam......... e Beaver Dam Co's o [Jan., May, Tune, July, (August from plates)... ...... ... 432 46 4 21 6 4 21
Montague.... . e, Nova Scotia Gold Mines  «  {Jan., Feb., March, April, May, June... ..o vvaiel. 673% 276 10 o 276 10 o
Malagr .ot seeniieens ... iMalaga Mining Co. w {Angust, Scprember................. febess ticsansiinan 90 4 2 O “ 2
Kemptvillt e vevveernnennnn, Rempt My, Co's w LApTR, June, July, Aug, SRl o ciiii ittt 149 101 1§ 1§ w1 315 1§
15 mile stream. coeneiinneen. New Egerton Co's o [fan., Feb,, Maich, April, May, June, July, Aug., Sept.... 3.522 1,967 14 © | 1,967 14
RenfTeW . eeern carer vennnns Pictou Dev. & Mining Co’s . Jan., Feb,, Masch, April, May, June, July, August....... . 847 956 12 O 956 12
Wine Harbor .... (... .... New El Dorado « JJanvary, Febeuary, Marchooooooooon ooooien, e eaeeane. 268 112 4 1 112 4 12
Tangicr (praper). .. . Fssex T 3T . 40 11 14 O 11 14 ©
Moouseland—Tangier,........ Mooseland Gold Mg. Co’s v |May, June, July, Aug. ....... N cereereeee cereees 1,690 92 3 92
Gold River....oecvvennn... T. N. Baker's une, July, Ay, § (] R T T 7 120 3 o 120
o e ) e T A S vares e in for Aug. and Sept.)une and July
Liscomb Lake...ccooooiueens John Power's o |August and September............... 2 1 8 10 11 8 10
1 4 1

Since we received these figures we ate advised of additional returns from A. M. Jack's Mill at Caribou for September as follows :— 3 toas quarts, ywl“ 40 ounces.
of gold, making the output from this miil for the six months, 150 oes., 10 dwts., 1§ grs.
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The Iron Industry in Nova Scotia.

-

‘T'his industry, in common with the coal trade, has experienced the
dullness which has prevailed over the American continent. It is pleasing
to note that it has recovered and is at present prosperous,

During the twelve months under review the New Glasgow Iron,
Coal and Railway Company has been united with the Nova Scotia Steel
Company, the enterprisc which Nova Scotians can justly point to as
probably the most successful joint stoc”. enterprise ever launched in the
province. This company is extending its operations and is supplied
with an admirable Bessemer pig from its furnace at Ferrona  The
possibility of lengthening the runs of this furnace on steel material is in
itself an item of economy, rendered feasible by the growth of the steel
works. The furnace was started again in the summer and ready sales of
pig are since reported.  After a long vacation the Londonderry works
went into blast again, and it is reported are contemplating the reopening
of their rolling-mill. The large contract secured by this company for
the pipes of the new gas company in Halifax will keep their foundry
running for some time. The charcoal furnace at Bridgeville, Pictou
county, had a short campaign of about a month. As yet, however, the
price of charcoal pig has not recovered itself sufficiently to permit of
their continuous operation. It may be questionéd if the admirable pig
made here would be available for steel making, as is the case with some
of the better Swedish brands.

The Torbrook mine has been running steadily with a total output
of 29,940 tons divided between Londonderry and Ferrona. The vein
worked at this mine improves in depth, in quality and thickness, and
has been found to extend about three-quarters of a mile to the westward
of the present works.

The Nova Scotia Steel Company have suspended operations at
their Arisaig mines, baving discovered a deposit of iron ore of higher
grade at Bell Island, near St. John’s, Nfid., which they are opening for
shipment next spring.

The production of pig iron stands as follows for the twelve months
ended Sept. 3oth, 1893, although the output is more truly for the last
six months of that period :—

Tons.

Pictou Charcoal Iron Co....oovvn o Lol 32
Nova Scotia Steel Co, .ovvvvivena., 17,321
Londonderry Iron Co...oo oovo v oLl 11,446
Total..o..oovvieiiiiiis, 29,090

Returns so far received show that during the year there were 79,636
tons of ore mined, of which amount the Charcoal Company, in addition
to 598 tons smelted, mined and sold 7,541 tons.  There were 36,532
tons of coke reported from the Pictou coal mines and the Ferrona fur-
nace, and about 25,030 tons of limestone quagried.

It is anticipated that the Londonderry and Ferrona furnaces will
make a large and steady output for some time; so that next year’s opera-
tious, which bave already made a promising start, will make the best
returns yet shown,

Little: has been done with any of the other well-known iron deposits
of the province. The furnaces are well supplied with ore, and freight
considerations prevent much competition for local furnace supplies.
Should the scheme of building a blast furnace at St. John be carried
out, there is no doubt that the iron ores of the Bay of Fundy will
be largely drawn upon, and should the prices of iron in the United States
continue 1o rise, a demand will be made for high grade and conveniently
situated ores in Nova Scotia. In this connection may be mentioned the
accessible and purer deposits of Torbrook and Nictaux, and the ores
lying between Maitland and Windsor.

Coal Mining in Pictou and Cumherland Counties, N.S.

‘The returns so far as can be gathered at date of writing do not
show the coal trade of Cumberland and Pictou as specially flourishing
during the twelve months ended September 3oth, 1895. The output of
the Springhill mines was necessarily interrupted by the destructive bank
head fire, and in Pictou county the prevailing dullness of trade, and
the keen competition of Cape Breton coal at common points, contributed
to keep the production down.

The total sales of Cumberland coal for the year were about 422,210
tons compared with 479,350 tons in 1894, a falling off of 57,140 tons.
In Pictou county the sales were about 36‘7,205 tons, as compared with
412,039 tons during the preceding year, a deficiency of 44,834 tons ;
the total shrinkage in sales for the tvo counties being about 100,000
tons,

The Londonderry furnaces were idle from Oct. 1st, 1894, to March
9, 1895, and the Ferrona furnace was also out of blast for some time.
‘T'his lessened the sale of slack for coke and other iron making purposes
from both counties. It is anticipated, that the demand for coke will be
steady during the winter and that the Cumberland collieries will have to
work full time to complete railway stocks and to supply local consumers.

At the Joggins mines operations have been interrupted several
times, but attention has been paid to the important matter of having
plenty of coal where it can be promptly extracted when needed. At the
River Herbert mine Mr. Hall has deepened his slope 200_feet, and ex-
pects to work steadily during the winter. At the other small mines, as
usual, a few hundred tons are sold during the cold weather. At Spring-
hill the coal has been drawn through the No. 1 or East slope, and a large
amount of the coal left years ago in the pillars has been successfully
robbed. The bank head at the north slope has been rebuilt and is
again in working order. With these two openings the company will be
in a position to meet all demands made an it.

In Pictou county work was continued as usual at the Intercolonial
Coal Co’s mines. A coal washer was put in and other improvements,
with a view to reducing working expenses. “I'he Acadia Co. has rebuilt
the bank head lost about a year ago, at their Westville mine, and this
veteran slope is still turning out a regular supply of its well known fuel.
At the Third and McGregor collieries at the Albion mines operations
are being continued in the usual quict style. Operations commenced
at some expense in the main seam to the westward of the Foster pit
were stopped, as the coal did not prove good enough to work, In the
Foord pit workings the fan shaft was made air-tight, and arrangements
made for building off a connection with the older workings so that air
being excluded the water in these workings could be lowered sufficiently
to permit of the workings in the third seam being extended for about 500
feet to the dip. At the Vale colliery work continued dullall the scason.
The scam has thinned considerably, and proves expensive to work,

American Metallurgy.

The serics of lectures entitled “ Recent American Methods and
Appliances Employed in the Metallurgy of Copper, Lead, Gold and
Silver,” delivered by Mr. James Douglas before the Society of Arts,
and which have been published in the recent issues of the Society’s
Journal, are full of interest and contain a mass of very useful statistics
of costs. Mr. Douglas fully appreciates a fact which is too often over-
looked in comparing American methods with English and German
methods. He says, “What is true of mechanical appliances is equally
so of certain metallurgical processes admittedly American, some of which
—while valuable, because peculiarly adapted to local or even special
climatic conditions—are not so accurate and economical as to receive



1 2] THE CANADIAN

MINING REVIEW,

the stamp of general acceptance. There are, in fact, two standards by
which metallurgical as well as other technical processes and practices are
to be judged—the standard of absolute excellence and that of econo .ical
utility, ‘U'he series of operations by which the minutest trace of each
valuable constituent of an ore is recovered, represents no doubt the
highest standard of the art of metalturgy ; but on the other hand the
process by which the most money can be made out of an ore in a given
locality is gencrally awarded in practice the reward of adoption, even
though it be wasteful and reprehensible from a scientific and technical
point of view. Remembering that most of the larger mineral deposits
of the United States are situated far from the centres of population and
of chemical industry, where,therefore, by-products are of little or no
value, where fuel and re-agents are dear, and where labor, owing to its
scarcity and the great cost of living, commands higher wages than in
any other section of the Union, it can readily be conceived that the
simplest, not the most complicated, even though it be the most perfect
the speediest, not the most thorough process will be selected, with a view
to saving only the most important constituents of the ore, regardless of
its subsidiary and less valuable elements.  Men who risk their money,
and those who forfeit their comfort to recover what Nature has hidden
in the wilderness are liable to overlook small savings in their hunt for
wealth, and 10 be guilty of committing the crime of permitting heavy
metallurgical waste so long as it does not involve pecuniary loss.”

In dealing with copper concentrating at Lake Superior Mr. Douglas
gives the costs of mining and concentrating at the Atlantic mine which
are certainly worth reproducing.  The ore is broken in a rock-breaker,

_crushed in steam stamps and concentrated by jigging in Collom jigs and
the slimes by round buddles.  From 200 to 300 tons of ore ate crushed
daily.

The following was the output and working cost last year:—

Rock stamped. oot coiliioiao o {tons) 315,626
Product of mineral. ... .. 0. (pounds) 5,687,663
Product of refined copper. .......(pounds) 4,437.609
Vicld of rock (perton)........14 pounds— 0.7037
‘Total cost of mining, selecting, Xc... ...... $0.7518
Transport tomill. ... LoooiiiialelL, 0.0303
Stamping and separating . ..., ... ooeean., 0.2330
‘Total cost of mining and concentrating. ... 1.0151
Freight, smelting and marketing. ..... .. .. . a7yt
Total cost of mining, treating and marketing

the product, perton.......c.oouet. .o 1.1923
Gross value of product...o0 ool oLl 1.3376
Profit perton ...... e te eeeenn $o.14

Turning from the concentration of copper ores to that of galena, the
methods and cost of working at the St. Joe mine are given, here the ore
is crushed dry and screered through trommels with six more hales, then
wetted and concentrated. and sized in g2 two-compartment jigs.  Prof.,
Munroe, of Columbia College, aunbutes the success of thus jigging
coarse and finy, including slim:s, to the coarseness of the bed. He
says: “The plan of jigzing sands and slimes tugether, makes it possible
to treat very much finer material with success, than has heretotore been
supposed possible.  The limit of successful work on jigs is generally
placed at 1 mm. The successful jigging of stuff 16 mm. and less marks
a decided advance in the art of dressing.  The coarse grains form the
intestrial channels in which this very fine stuff can be concentrated. Itis
well known that any attempt to treat stuff finer than 1 mm. by itself, re-
sults in very imperfect working of the jigs, the losses being large and the
capacity of the jig small. The advantage of this sy<tem of jigging is the
large proportions of sands successfully treated and finally disposed of by
the roughing jigs alone. Out of 8oo tons per day, only 136 required
further treatment, viz: 3o tons raggings crushed and treated on the 3-
sieve jigs, 66 tons of fine sand, also treated on the 3-sieve jigs, and 40
tons of slimes treated on the side bump tables ”

The cost of concentrating is 36.4 cents per ton, being 131 cents
higher than at the Atlantic mine.

‘The author next deals briefly with gold hydraulicing and the milling
of frec gold and silver ores,  He strongly condemns the policy of the
owners of the Comstock, where he considers that metallurgical economy
has been subordinate to the exigencies of speculative owners and stock
manipulators, who have required an enormous output, even though it
involved heavy operating losses,

In dealing with calcining furnaces Mr. Douglas confines himself to
three types, namely, rake furnaces, shaft furnaces with long drop, and
cylinder furnaces. ‘The most popular rake furnaces are modifications of
the O'Hara. ‘I'he Brown-Allan, O’'Haras as used at Butte, are construc-
ted with two hearths too feet long and g feet wide, with four fire-places,
two on each side of the upper hearth  ‘They roast from 45 tons to 3o
tons of concentrates per day, reducing the sulphur to 6 per cent. In
some furnaces the lower hearths are produced beyond the limits of the
furnace to serve as a cooling floor.  When employed for roasting pre-
paratory to smelting, the floor of the lower hearth may terminate in a
hopper, whence the accumulated hot ore drops into reverberatories.

Mr. R. Pearce, of Argo, has designed a turret furnace, from  which
very good results have been obtained. In this furnace the machinery
imparts a revolving motion to radial arms and ploughs ; the arms are
hollow tubes through which air can be forced on the surface of the ore
at a certain stage in the roast, thus cooling the arms and ploughs and
accelerating oxidation.  The fireplaces supply extrancous heat. These
furnaces may be built with several hearths above each other, thus pro-
longing the roasting where complete oxidation is required.  Mr. Pearce
says, *The turret roasting furnaces have been in constant operation at
these works (Argo) for a period of about three years. 1 have had ample
opportunities of testing their capacity on ores and mattes of different
kinds ‘The following results have been obtained from runs of sufficient
quantity of material to ensure their corfectness, and they are certainly
very conservative.  To test the capacity of the furnace for roasting, I
made usc of Gilpin County tailings containing 79°57, of pyrite, represent-
ing 421”7 of sulphur. Of this material the furnace was able to roast9°8
tons per 24 hours down to 0.22% of sulphur ata costof $1.15 per ton.”

“ Pyrite containing little or no foreign elements carrying 467, of
sulphur, has been roasted to 4467 of sulphur, at the rate of 14°76 tons
per day and at a cost of 71 cents per ton.”

“ An ordinary mist..e of ores, containing pyrite with from 20 to
30 of silica may be roasted to 4.75% of sulphur at the rate of 16 tons
per day and at a cost of 7o cents.”

“ Matte containing lead to the extent of from 1o to 157, and 30 to
35 of vopper, has been roasted to 6% per cent of sulphur at the rate
of 13 tons per day and at a cost of $1.00.”

The following table is well worth reproducing as it gives the cost
and efficiency of four kinds of rake calcining furnaces in use in America :

IMrROVED.
T :
,Rcvcrlmatory.lr Old Spence. | Segmental. | Rectangular.
e e e !
Tostofconstructivnat Batte! - $4.600 00 | $2,500 00 | $8,500 00 | $10,000 0O
Yearly running time. ...} 360 days. 320 days 340 days 360 days
Daily groes capacity... . 10 tons. 7 tons 30 tons 43 tons
L.abor for 24 hours furnace
and tramming . ... $933 $4 38 $11 50 $9 95
Fuel coovvvr v viiin o s 10 00 None 1 00 25
Repairs and shut downs.. ., 1 00 $3 00 2 %0 1 3§
Powere, ..ot o0 cnienn None 250 1 00 1 00
Sinkiug fund (6 per cent.). $0 79 0 42 142 1 67
Total Expensex.. ....... $21 12 $11 $17 42 $16 37
Costper ton..... ..... 2 00 t 9t o 38 o 4t

In dealing with revolving furnaces Mr. Douglas instances the
Bruckner with intermittent feed and discharge and the White-Howell
with continuous feed and discharge. Both types do good work The
former is used more as an oxidizer, while the latter is useful as a chlori.
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dizer. ‘The White-Howell gives an output of nearly 4o tons per day,
and the Bruckner 20 tons, while an ordinary reverberatory rarely exceeds
10 tons. ‘The Stetefeldt (which is a shaft furnace in which the ore
drops down a slightly coned shaft 48 feet high and meets a heated oxi-
dizing or chloridizing atmosphere) has a capacity of from 7o to 100 tons
per day.

+  For the chloridizing roasting of silver ores the author favors the
Stetefeldt above all other types.

Following this comes an interesting article on the chlorination of
gold and silver ores. A goolaccount is given of the Russell process,
which consists of leaching with a double sulphite of soda and copper
{2Na, S, O,. 3 Ca, S, O, 5if,0.) This double sulphite is not only more
active in dissolving silver chloride, but it violently attacks native silver,
as well as the sulphide and double sulphides of silver with arsenic and
antimony.

By far the ablest part of these lectures is that portion devoted to
copper smelting.

Mr. Douglas deals briefly with the methods adopted by the Anaconda
Co,, the Orford works, the New Jersey Extraction Co., the Nicholls
Copper plant, the Peansylvania Salt works, the Parrot Company of
Butte, Messrs. Lewisohn and others, in the east. At the Orford works
large Lrick matting furnaces are used, and the regulus is brought up to
blister in the reverberatory.  The argentiferous and auriferous copper is
cast into anodes which are electrolyzed at the Balbach works in Newark.
In addition to this they make a brand of cast copper which ranks with
the best selected of the English smelters.  The refining capacity is about
3,000,000 s, of copper monthly.

Thanks to the introduction of the low water-jacketed cupola furnaces
the western people are now capable of smelting copper at the mines, and
the castern smelters are no longer able to rely on the west for their sup-
plies, so have to import foreign ores.  In the west the ores are almost
entirely smehted in Piltz furnaces (a water-jacketed cupola). ‘The copper
is tapped directly from the crucible through a tap-hole generally 18 inches
below the tuyers. The slags are often rich in copper.  Mr. Douglas
says, “ It inevitably follows that the slag drawn from a hearth through
which particles of 96 /| copper are falling must be rich.  The operation
was wasteful, but none other under the conditions was profitable.  The
large furnaces of the Detroit Copper Co. have a small fore-hearth, the
water-jacketed shell of the furnace serving as a tymp.  This allows the
copper a better opportunity of seitling, but the advantage is stight.,” M.
Douglas continues by giving a lengthy account of the coustruction of the
furnace followed by copper smelting in Montana, the bessemerizing of
copper mattes and pyritic smelting in Colorado, which lack of space
prevents our going into. He also gives an excellent account of several
wet processes, such as the Mounier, Whipley & Stover, Hunt & Douglas,
Ziervogel-Pearce, Crook, and the manufacture of copper sulphate.

Turning to the metallurgy of lead : In the Missouri, Mississippi and
South Kansas districts, which praduce 207 of the lead smelted in the
United States, no less than 62.47°, is smelted in a modified Scotch
hearth, so altered as to entitle them to the distinction ot being American
furnaces operated in a distinctly novel manner.

Mr. Douglas gives the following description of the furnace:— The
simpler hearths of this district differ from the old pattern only n that
the walls of the well and tuyer-back are water-jacketed. Thus the opera-
tion is not interrupted at short intervals to permit the hearth to cool.
But a much more radical departure from the simple hearth bas been
made by E. R. Mofiet, of the Pitcher Lead Co’s warks, formerly of Lone
Glen Co’s works at Joplin. The Moffet hearths are built back 0 back
and discharge into a common stack. The lead-well of iron is suspended
between four pillars and cooled by exposure to air ; while in a hollow
back, which forms the partition between adjacent hearths, the blast is
heated.  ‘This hearth, with the same amount of labor, treats more than
twice as much ore as hearths operated by the cold blast.  But the per-
-centage of lead vecovered as mtal is only half as great.  This, however,

is an advantage, as the fumes, after being cooled by passing‘through
coils of iron pipe, are forced and collected into bags of the Lewis &
Bartlett white lead apparatus, These discolor:d fumes, with the rich
grey hearth slag and some crude galena, are extructed in a slag furnace
constructed with double tiers of tuyeres in which as much lead as possible
is volatalized. The fumes issuing from the cupola, after parting with
their heavier particles in a brick chamber and flue, are burnt so as to
oxidize suspended carbon du-* and to convert lead sulphide into lead
sulphate Lefore being cooled and forced bya fan into a series of woollen
bags. ‘The composition of the Bartlett blue power and white lead is
given by Hoftman as follows :—

Roasted Blue Powder. Refined White Lead.

Insoluble. D — 0.08
Pb SO, 48.76 65.00
L O 46.82 25.89
n0O 0.27 6.02
Fe, O, 0.32 0.03
CaO 0.48 0.02
coO, 0.90 2.00
S0, 1.65 _—
N, O o 37 0.83
Al O, 0.05 —_—
Sio, o.10 —_—

The slags from the furnace are said by Holibaugh to be practically
clean; and as all the lead fumes from both the hearth and the slag-
furnace are caught and -onverted into a saleable product, one of the
main objections to the Scotch hearth (its wastefulness) is removed »

In Leadville, Denver and Pueblo, mechanical furnaces of various
types are used to roast and matte the ore, but hand furnaces are much
more widely retained in lead than copper works.

“‘I’he smelting furnaces are large cupolas, originally designed on
the Raschette model, then verging towards the Piltz, and finally reverting
to the Raschette type. . A usual size is now 4o x 120 inches.
All are built with a bosh and all are jacketed within the zone of fusion.
Most are provided with the Avento syphon tap, a discharge built into
the crucible wall and communicating with the botiom of the lead well,
In all the superstruction is supported on pillars to facilitate the removal
of defective sections. In most establishments coke and charcoal mixed
is the fuel, but in one instance, at least, uncoked lignite, mized with
coke made from the same is used very successfully,”

Desilverizing the lead is doune by the Parks process. ‘The size of
the kettle has been increased from 1214 tons capacity to 30, and ina
few instances 45 to 5o tons, T'he kettle is discharged by the Steitz
syphon.  Base bullion running 300 oz. silver and gold is desilverised by
two zinkings, if no separate gold crust is made ; otherwise by three. The
methods of liquating the crust has been improved and retorting the
argentiferous zine has become an established method of work,

EN PASSANT.

We take pleasure in announcing to our readers the appointment of
Mr. F. H. Mason, F.C.S, Halifax, as Associate Editor  Mr. Mason, in
future, wiil have charge of our Nova Scotia correspondence.

The ordinary general meeting of the Mining Society of Nova Scotia
which was to have taken place at Halifax on 21st instant, has been post-
poned until Thursday, 4th December, when we trust there will be a
large attendance.  Among the papers to be presented we notice “The
Capacity of Coal Cutting Machinery,” by Mr. W, Blakemore, M.E.,
Assistant Manager, Dominion Coal Co., L.td.; “ A Mineralized Zone in
Nova Scotia, by Mr. H. S. Poole, M.A., A.R 8.M., Manager Acadia Coal
Co., Ltd.; and “ A Cable Hoist as applied to Low Grade Ore,” by Mr.
C. E. Willis, M.E,
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Nearly twenty papers have been promised for the next meeting of
the General Mining Association of the Province of Quebec to be held
in Montreal during the second week in Janvary. As in former years the
meeting will last for three days.

A feature of this meeting will be the Student’s Session, when papers
will be submitted in competition *for medals and other rewards,” a grant
of fifty dollars having been made for this purpose. This competition 1s
open to any Canadian student for original papers on subjects connected
with mining, mineralogy, chemistry and such other matters as may come
_within the scope of the profession of mining engineering. A number of
entries are promised from McGill, and it is hoped the Mining School at
Kingston, and other technical schools will also be represented.

Mr. J. Burley Smith, M.E,, of Glen Almond, who has for a number
of years been manager for the British Phosphate Company in this coun-
try, sends us the following wire from Nipegon, Ont., received too late
for insertion in our last number : “ Kindly announce in current REVIEW
that 1 have discovered an outcrop of the celebrated Sultana gold quartz
lode on two islands slightly southwest of Sultana mine and have acquired
both. Mining operations will promptly commence. Sultana gold brick,
last week’s working, ro-stamps, $2,450.”

Mr. W. Penn Hussey, managing director of the Broad Cove Coal
Co., Ltd., Cape Breton, was in Ottawa during the month arranging with
the Government for the dredging of the proposed shipping harbor at
Broad Cove.

Mr. John Blue, C. & M.E,, of the Eustis Mining Co., Capelton,
President of the General Mining Association of the Province of Quebec,
passed through Ottawa on zoth instant on a visit to the Lawn silver
mine, Calumet Island, Que.

The shipments of Canadian phosphate during the season will aggre-
gate about 1,000 tons. The Phosphate of Lime Co., through Wilson &
Green, made one cargo of z71 ‘tons, 807, to Liverpool, and Mr. J. S.
Higginson, Buckingham, 250 tons 80%, to the same port. The other
shipments supplied Canadian and United States consumers. The last
reports of the European market are very bad, 80), being quoted at
614d. per unit delivered at Liverpool and no rise over 80°/..  Florida is
being pressed for sale at 618d. for 75-80°/,, delivered in the Mersey.
The United States markets have also been very depressed, Tennessee
phosphate completely shutting us out of both Chicagoand Buffalo, where
this product is being offered at $7.00 for 65-70°/,, delivered grouud.
Freight to Chicago at $3.25 and grinding charges $2.25 leaves very little
to be made by phosphates at this price.

Mr. W A, Carlyle, Mining Engineer, Montreal, has, after some
hesitation, accepted the position of Government mineralogist, offered to
him by Col. Baker, Minister of Mines for the Province of British
Columbia. Mr. Carlyle graduated from McGill University in 1887,
having gained the British Association gold medal for proficiency in
eengineering subjects, and also first class honors from Sir William
Dawson in natural sciences, viz., geology, mineralogy, chemistry and
petrography. After two seasons’ work on the staff of the Geological
Survey, he became mining engineer for Mr. D. R. C. Brown, Aspen,
Colorado, one of the largest and most successful mining operators in that
State, and while there he was constantly engaged in the various opera-
tions of mine engineering, mine examinations, surveying and lawsuit
work in the largest mines in that famous camp. At Aspen Mr. Carlyle
put in the dams, flumes, ditches, pipe lines, etc., of a water supply suffic-
ient to generate 2,000 h. p. of electric power, Aspen being the first place
on the continent to introduce successfully the general use of electricity
in all mining work. He was also connected with the construction of a

large mill for the concentration of low grade ores, and spent a consider-
able time in making a complete survey arid geological examination of
Smuggler Cut in Colorado for Mr. Brunton, a prominent English
engineer, who specially sent to Canada for Mr. Carlyle to take charge of
the work. In relation to this service Mr. Brunton says: “ Mr. Carlyle
has made for me maps, geological sections and models of many mines in
this district and in other parts as well as in Montana. For the past two
years he has been engineer for me upon the Cowenhoven M. T. & T. D.
Tunnel Company and the property of the ¢ Della S. Mining Company,’
all the works of which he has completely mapped, sectionised and
modelled.
manner, and it is with deep regret that I learn of his intention to return
to Canada. Mr. Carlyle has thoroughly familiarized himself with the
different methods of mining, valuing mines and treating precious metal
ores, and in short has lost no opportunity of studying the details of his
profession, and 1 can heartily recommend him for any position connected
therewith.” Mr. Carlyle was afterwards appointed professor and lecturer
at McGill University on mining and metallurgy, which appointment he
now holds, and he was specially recommended by Dr. Dawson and the
President of the University as peculiarly fitted for the appointment of
Provincial Mineralogist for British Columbia. His duties will consist of
visiting and inspecting the mining districts of the Province and reporting
to the Minister of Mines on the same, and his official reports will be
available for the information of the public.

All the work has been performed in a most satisfactory,

In 1892 Mr. Carlyle visited
professionally the iron and copper mines of Lake Superior; in 1893 he
worked in the gold mills of Central City and afterwards in the smelters
at Denver ; in 1894 he visited some mines in New York and other States,
and also in eastern Canada, and the late summer vacation he has spent
professionally in the Black Hill country in the United States.

In Mr. Carlyle the Government of British Columbia has secured a
sound, conscientious engineer of cansiderable ability, whose services will
be of the greatest value in the new department to which he has been
appointed.

The discovery of large and valuable deposits of chromic iron ore is
reported to have been made lately on the west side of Port-au-Port Bay,
Newfoundland. The dispatch says: * The length of the seams (?) is
240 ft. on the surface and there are eight veins (?) varying in width from
5 to 12 ft. of solid ¢ piece’ ore, of which 7 cubic feet weighs a ton. An
excavation of 8 ft. has been made, indicating a widening of the seams (?).
The mine is just a mile from the water, and the ore will be conveyed
half way by trolley, and then by an endless cable, lowering it into the
ships without a wharf being necessary at all. When spring opens 400
men are to be put to work.”

An interesting example of the electrical transmission of power is
being carried out by Messrs. Johnson and Phillips, of London and
Charlton, at the Sheba gold mines, ten miles distant from Barberton,
South Africa. This installation is described in an illustrated pamphlet
issued by the firm. Hitherto the ore has been conveyed to the stamps,
a distance of three miles, by means of an aerial tramway, but the de-
velopment of the mines has been so great that the directors of the Sheba
Gold Mining Company decided early last year to lay down additional
stamps, not on the site of the then existing stamps, but at the mine it-
self, and to transmit the power for working them by means of electricity.
The electrical energy is transmitted through five miles of underground
cable, curving round the hills from the Queen’s River. The available
water power is estimated at about 6oo horse power, and two 300-horse
power turbines have been laid down fer driving the generators. The
power-house, which has been built on a slope by the Queen’s River, con-
tains two alternators, and the current is transmitted to the receiving-house
at the mine. Here the pressure is reduced by means of transformers,
and electrical energy is conveyed by other cables to different points for
the operation of motors working the stamps, pumps, settlers, breakers, etc.
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MICA MEN IN SESSION.

Standard Grades and Uniformity in Prices Dis-
cussed.

Under the auspices of the General Mining Association of the Province of Quebec
a mecting of Canadian Mica Producers was held in the Russell House, Ottawa, on
Thursday afternoon, 14th instant.  Captain Robert C. Adams, Montreal, Vice-Presi-
dent, in the chair. There was alarge attendance ; among others present being
noticed : Mr. T. G. Coursolles, {Wallingford Mica Co.) Ottawa ; Mr. Lewis K. Mec-
Laarin, (McLaurin Mine) Templeton; Mr. Davidson, (Vavasour Mining Associa-
tion) H Buamrarten, (Canadian Mica Co.) Ottawa; Lt.-Col. Wright, (Cascades
Mica Co.) Ouawa; W. Wallingford, (Wallingford Mica Co.) Templeton; S. P.
Franchot, (Villeneave Mica Co.) Buckingham; W. F. Powell, (Clemow & Powell)
Ottawa; J. Burley Smith, M.E., Glen Almond, Que.; E. B. Haycock, Ottawa ;
C. A. Chubbick, Ottawa ; F. Cirkel, M.E. Ottawa ; Don. C. Watters, (Lake Girard
Mica Systein) Ottawa; F. Clemow, (Clemow & Powell) Ottawa; E, D. Ingall,
Chief of the Mining Bureau Geol. Survey of Canada, Ottawa ; W. Sears, Ottawa, and
B. T. A. Bell, Editor CaANADIAN MINING REVIEW.

CapraiN ADAMS, in opening the proceedings, said he was glad to meet so
many gentlemen who were active workers in mica. He bad had something to do with
the mineral in the past, and having tender memories of past experience, he expressed
his pleasure at meeting gentlemnen who were successful. He would ask Mr. Bell,
‘“the power behind the throne,” to explain to them exactly the object of the meeting.
As he understood it it was to consider in what way the mica business could be ad-
vanced by coming to some understanding with regard to prices. When he sold 200
tons for 75 cents a ton it was before mica was used for electrical purposes, and we
have all seen it grow from that time until now the price amounts into the hundreds of
dollars, and it would seem desirable that there should be a conference of those in-
terested in the matter to come to some understanding—to see what it really is worth,
what its market value is, so that a price might be established which would tend to

revent a slaughter of the material and enable all to get a just price without attempt-
Ing to engage in extortion.

Mr. B. T. A. BELL stated that Captain Adams had explained the objects of
the meeting correctly. It had been called at the request of a large number of miners,
amongst whom some dissatisfaction was prevalent respecting the existing methods of
selling the product, both as regards prices and grades. With regard to prices it
would be difficult to regulate them without the co-operation of every producer. Some-
thing would be accomplished by organization. A uniform standard of grading was
eminently desirable and this, it seemed to him, could be easily determined by a con-
ference of those interested in the production of the mineral.

Mr. T. G. COURSOLLES.—If there is a way of coming to an understanding
about prices so as not to undercut each other it would be a good thing, but the ques-
tion of different kinds of mica comes up here. There is good mica and indifferent
mica. Therefore, all mica cannot be sold at the same price even if we wanted to. If
we were to establish an invariable rule for every kind of mica, then those who have
mica of a poor quality might not be able to sell it at all, especially if the dealers and
consumers were in the habit of getting first-class mica. Still there might be some way
of coming to an arrangement about that. Men who produce large quantities may sell
by the ton or carload, while others who do not produce so much have to sell by the
few hundred pounds, and the man who contracts for 50 tons or 100 tons in a year can
afford to sell it a little cheaper than the man with a few tons, because the only way
the latter can get a return for his labor is to sell it trimmed or rough but graded, so
that it might be found very difficult to determine upon a strict price list. We have
sold hundreds of tons in the last three years, but latterly we have reduced our output
on purpose because we found that we could make more money by reducing the output
and selling in other ways. If you sell by wholesale necessarily the price must be
lower than you sell by retail. If we sell to dealers who do not ‘produce mica them-
selves we have to give them a reduction on the price. We have to protect the interests
of the dealer, and there seems to be a price for the consumer and a price for the
dealer.

MR. B. T. A. BELL said he could mention several instances where quantities
of mica had been sold at suicidal prices, which did not begin to pay the cost of pro-
duction.

MRr. COURSOLLES.—Small miners or owners of lots who have found a few tons
of mica will go to Montreal or elsewhere and sell it for whatever they can get, but
they never sell much there, perhaps only a few tons.

MRr. S. P. FRANCHOT. —As a dealer in mica he would say that that was the
trouble. One never ,could tell what they were buying there were so many different
grades. When I go to sell mica in the States I say to every party, ““I will sell you
2x4 trimmed.” Well, the next question is, ‘ What do you mean by that?” Then
again another mica man will offer 2x3, and 3x3, at a different price. There seems to
be no proper method of grading. Now I hear that one man will sell 2x3 and 4x6 in-
clusive for $225 a ton, rough split, and that another will offer 1x3, and 4x6 for the
same price. They are not worth the same price. The only way over the difficulty
would be to sell 2x4 mica for so much money and 4x6 for so much money, and not
guarantee anything larger than 4x6. I give those figures simply for illustration—you
might make it 2x3 or 3x5. It has been stated to me in the States that they never
would pay more than 60 cents for mica of any size, because if they had to pay more
than that they would build up from small mica. Another will say that he does not
use mica any more ; that he uses brown paper.

Mr. COURSOLLE.—It costs at least a dollar—they cannot do it for 60 cents.

MRr. SEARS thought that a certain standard of grades should be deoided upon.
He thought the consumer of mica certainly knew what he bought —2x3 or 4x6. The
Westinghouse Company in former days used brown paper and pasted scraps of mica

- ground out of which he takes half a ton.

on it, but they use nothing now but solid mica. They will not likely use brown paper
again, and if they want big mica they should pay the price. The consumers are
limited and they must have mica. They have not found anything to take the place of
it yet and until they do they should pay the price for the big size. .

CAPT. ADAMS.—Is micanite as effective as an insulator as the crude mica ?

Mk. COURSOLLES.—No ; it is made up with shellac. It does very well for
places where it does not come in contact with the electrical fluid. Lately we have
had quite a demand for large mica and we sold some at from $1 to $1.50 a pound—
n small orders, that is, 50 to 500 pounds. .

CapT. ADAMS enquired if the demand for small mica was found to be in-
creasing. L

Mg. COURSOLLES said it has always been good and is increasing.

Capr. ADAMS remarked that one of the difficulties seemed to be with the far-
mer and other small operators in selling at any price. A farmer has a little plot of
It is comparatively large for him and he is
willing even to get half the market price, and it would seem to be a difficulty which the
genuine mica miners have to confront-—to prevent the price being established by those
outside operators, men who only sell a little. He suggested that it might be well for
the mica producers to sell through one channel. The basis would have to be a central
company with capital enough to buy from each miner, then each man would have an
interest in the thing.

MRr. D. C. WATTERS thought that in order to establish a standard the best
plan would be to determine the value of material as put through the Customs and
build from that. No one seems quite sure what the discounts are and tnere is also
discrepancy between the rough and trimmed material.

MRr. FRANCHOT said that they should establish a price list and let the buyer
in the States pay the duty. The price for duty is the price in Ottawa or Montreal,
therefore it would behoove the producer to establish a price list in Canada.

Mr. DAVIDSON suggested that the mica be divided into three grades—1x3 to
2x4, and 2x4 to 3x5 and 4x6.

MR. COURSOLLES stated that his company shipped without stating any grade
but only sell 1x3 to 4x6 inclusive, or 2x3 to 4x6 inclusive, for which they asked a
different price.

MR. POWELL said that if a grade be established and everyone sell at the same
price the man who has the nicest mica is going to sell every time and the man with
the dark mica or hard mica has to stand on the outside until they have disposed of
their stock.

Mgr. BAUMGARTEN did not think that a standard price amongst mica men
would hold for the simple reason that when there is a scarcity of money they will
sacrifice their stuff and undercut each other. The only practical way was to have'a sort
of a pool and let each man contribute to the treasury, with which they could buy the
mica, paying so much down and then afterwards dividing up pro rata the difference
which the mica was sold for to the people in the States. If an association could be
formed where men would put a little money into it, he would be willing to contribute
so that a sort of combine might be formed to protect prices. He did not mean to
stick people. The man hard by is not going to wait until he sees what his opponent
is going to get. The small people are the first ones to ship mica at any price and
that is the difficulty at present in matters of duty. His father informed him that the
reason why the U. S. Customs enforce the highest price is because there is no standard

rice.
P MR. DAVIDSON said the first thing was to establish a price in Canada in order
to meet the Customs regulations in the States.

MR. WATTERS asked how they were going to determine upon the grade. If
they fix the grade 1x3 and 2x4, and then 2x3 and 3x5, suppose a consumer wanted a
grade of mica 2x3 and 2x4, would he have to pay the price of the nearest standard
grade to what he wanted ?

CoL. WRIGHT believed that there was a necessity for a mica association. The
producers have been cutting their own throats right along. If they had a standard
price here there would be no trouble about the customs. Let the American buyers
look after their own customs duties.

MRr. FRANCHOT suggested that if an association be formed, it be a legally in-
corporated company with a certain amount of capital, so that if, say Mr. Coursolles
has ten tons of mica to sell take it in at the market price, then turn round and sell to
the consumer in the States, and at the end of the year when a balance is struck,
divide the profits pro rata amongst the men who went into the pool.

MR. DAVIDSON. —All mica produced to be sold through the association—no
sales made outside of it ?

CArr. Adams said that it seemed to him that the suggestion made to form a com-
mittee to consider the manner in which a mica association might be formed was a
good one.

Mr. BELL suggested that a small organization be formed, embracing every mica
miner, without at first having any specific object other than the general interests of the
mica trade, and from this they could go on from one thing to another, determining
grades, &c. He moved, seconded by Mr. Coursolles, that such an association be
formed, and that a preliminary commitee be appointed to devise ways and means.

The following committee was then struck :— H. Bumgarten, (Canadian Mica
Co., Ltd.); T. G. Cuursolles, (Wallingford Mica Co.); B. T. A. Bell, (CANADIAN
MiniNG REVIEW); W. Davidson, (Vavasour Association); D. C. Watters, (Lake
Girard Mica System) ; W. F. Powell, (Clemow & Powell); S. P. Franchot, (Villen-
euve Mica Mine ; Lewis K. McLaurin, (McLaurin Bros.); and R. L. Blackburn,
(Blackburn Mine.)

Moved by Mr. Bell, seconded by Mr. Franchot, that Mr. Davidson be appointed
Secretary. —Carried.

A vote of thanks was unanimously passed to the Chairman, and to Mr. St. Jacques
for the use of the room, and the meeting adjourned.

MEETING OF THE COMMITTEE.

A meeting of the committee was held at the Russell House on Wednesday, 27th
November, when there were present: T. G. Coursolles, (Wallingford Mica Co.);
Lewis K. McLaurin, (Blackburn Mine) ; G. S. Davison, (Vavasour Mining Associa-
tion) ; H. Bumgarten, (Canadian Mica Co.); W. F. Powell, (Clemow and Powell.)

Mr. Coursolles was moved to the chatr, and after discussion, it was resolved
‘‘ that the mica miners form a section to be known as the Mica Section of the General
Mining Associotion of the Province of Quebec ; that the section comprise all the
producers and owners of mica property ; and that the section be represented by a
chairman, a secretary, and an executive committee of five.”

It was decided to recommend for consideration at the next meeting of the section
that the standard grade of mica rough split and edge trimmed be 1x3 to 2x4, 2X4 to
3x6, 3x6 to 4x7, and 4x7 up, These resolutions will be submitted at a general con-
ference to be held in the Russell House, Ottawa, on 11th December next.

It was also decided to recommend that the selling price of all mica exported shall
be based on the value of mica in Canada governed by grades.



THE CANADIAN MINING REVIEW.

The Rarer Metals and their Alloys.*

By Uror, W, CuaxvLkg-Roukrrs Austiy, C.8., F.R S,

The study of metals possesses an jrresistable chasm for us, quite apart from its

vast nattonal impuntance.  How many of us made vur first scientific eaperiment by
watchiug the melting of tead, Little thinking that we should baidly have done a lad
life's work if the experiment had been our Tast, provided we had only understood its
full sigmticance.  How few of us furget that we wistfully observed at an early age the
mclting in an ordmary tire ol sume wetallic 1y of vir childhood ; and such an eaperi.
ment has, like the ** Flat bson for a fanthng,” in Mres. Ewing's chanming story, taken
a promment place in litetature which claims o be written for children. ~ Hans Ander-
son’s faey tales for instance, the ** Histosy of a Tin Soldier,” has been sead by
children of all ages and of most nativns,  The romantic incidents of the soldier’s
eventtul career need not be dwelt upon; but T omay remind you that at sts end he
petishied 1 che flames of an ardinaty hre, and all that could subsequently  bie found of
1 was a small heartshaped wass, There 1s no 1eason to daubt the perfect accuracy
ol the story tecorded by Anderson, who at least knew the facts, though  his statement
is made in popular language.  No analysis is given of the tin soldier ; in a fairy tale
it would have been out of place, hut the latest stage of his evolution 1s deacritied, and
the recond 1> suthicient to enabic us 1o fonm the opinion that he was composed of Loth
tin and lead, certamn alluys of which metals will butn to ashes like tinder.  Uis uni.
form was doubtless tichiy vrnamented with gold lace.  Some small amount of one
of the sares wctals bad probably-- for on this puint the history is stent —found its way
into s constitution, and by uwaging with the pold, formerd the hicantshaped mass
which the tire would not melt, as its temperature conld nat have eaceeded 1ec0°C 2
for we are told that the golden rose, worn by the arfisfe who shared the soldicr’s fate,
was also found unmelted.  The main point is, however, that the presence of one of
the rarer wetals must have endowed the soldier with his singular endusance, and in the
end left an incorruptible record of him.

This incident has been taken as the starting-poirt of the lecture, because we shall
sce that the ordimary metals <o often ome remarkable qualities tu the presence of a
rarer snetal which iis themn tor special work,

This early luve of metals is timplanted i us as part of our ** unvquandercd herit-
age of sentimenta and ddeats which has come down t us from other ages,” but future
generations of chiidren will know far swore than we did 3 for the attempt will be made
to teach them thas even psychology is a Leanch of molecutar physics, and they will
therefore see far more n the melted toy than o shapeless mass of tin and lead. Jtis
really Dot an aueit tang § tor sotne tane afier it was newly cast, it was the scene of
intense molecular acuvaty. 1t probably s never moleculaly qmescent, and a slight
elevation of temperature will eacite in it rapid atomic wmovement anew.  The nature
of such movement 1 bave indicated on previous occastons when, as now, i have tried
10 interest you in cestan propertics of metals and alloys,

This evening §appeal madentally to higher fechngs than interest, by bringing
before you certun phases in the lite-history of metals which may Iead you to a gener-
ous apprcaiatnm ol the many excellent qualities they possess. .

Metals have twen sadly wisundesstiood.  In the belief that animate beings are
more iteresting, eapwrimenters have neglected nicials, while no form of matterin
which Itfe can Le tecugnized is thought to be too humble 1o reecive encouragement.
Thus it 15 that lacicrn, with repulsive attributes and criminal instinets, are petted
and watched with solicitude, and comprchensive schemes ase submitted to the Royal
Society for their develupment, cultuze, and even for their ** education,” (1) which may,
it is tue, whiimately wake them useful metallurgieal agents, as certain micra-organ.
isuis bave alicady jaoved theu ability to produce asemureied hydregen from anide
of assemc, (2)

It will not be difficult 1o show that mcthods which have proved sa fmitful in re.
sults when apidicd 10 the study of biving things, ase singulasly applicable to metals
and alluys, which seally present close analogics to hiving organisms.  This must bea
new view to many and it wmay be said, ** it s well known that uncducated races tend
to personify or animate eaternal nate,” and it is strange, therefore, to attempt, be-
forc a1 cultured audience, 10 trace analugics which must agpeac 20 e semote, between
noving orgamaie amd et alloys, but ** the greater the number of attsilates that at-
tach to anything, the ware seal that thing is.""(3)  Many of the less known metals are
very real 1o me, and 1 want them 1o be su 1o you s listen to e, then, as speaking for
iy silent metaltic fiends, while 1y 1o seeote for them your sympathy and esteem,

First, as regards ther otigin and carly history, 1 fully share Mr. Lockyes's hclict
as to their origin, and think that a future generation will speak of the ¢valution of
mictals as we now do of that of animals, and that olscrvers will naturally tuen to the
sun as the ficld in which this evolution can best be studied.

To the alchemists metals were almost senticnt s whey treated them as if they
wete living beings, and had an claborate phatnacopeem of ** medicines ” which they
ficely administered 1o weials in the hope of perfecting their constitutans, 16 the al.
cheniists constantly dicw paralicls between hiving things and metals, it is 101 because
they were ignorant, but becanse they tecognized in maials the pussession of attsitmtes
which closcly sesembile thase of organisms.  ** The fitat alehemists were gaostics, and
the old beliefs of Egypt blended with those of Chalden in the sccond and third cen-
turics.  The old inctals of the Egyptians seprescuted men, and this is probatdy the
ortigin of the Aomuncuius of the middie ages, the notinn of the creative power of
mcials and that of lite bang confounded in the same symbol. (g)

Thus Albestus Magous traces the influence of eongenital defects in thic generation
of meizls ard of animals, and Basil Valentine symbiolizes the loss of metailine chasac-
ter, which we now know is due 1o ovidation, 1o the eseape from the metal of an indes.
tractible spirit which fliecs away and beeumes a soul.  On the viher hand, the “reduc-
tion " ot nietals from their oxides was supposed to give the metals a new esisience, A
pocm {3) of the thitteenth centnry well embodics this belief in the analogics etween
wen and mctals, in the quaint lines @

** Homs ont V'esire comme metauls,
Vie ct augment des vegctanix,
Inftingt ¢t scos comme Ics bruts,
Eapirit comme ange en aunbuis”
** Mcen have Iding "—consiitution —like mctals 3 you sce how closcly metals and
life wese connected in the minds of the alchemists, and we inheeit their wraditions.

*A Lexture deliverol on Marth 13, 1863, before the members of the Royal Institution.

1) Dr. Percy Prankland ywei: My refers 10 the ** exducation * of bacilli for alajning them 10 alicrad
<onditions.  Ray. Soc, I'roc. Vol LVI., “g4, 1 S35

(2) D1, Rranncr, Chem, News, Feln 1, 1893, 30 9. . ..

(3) lotre, ** Metapirysic,” 46, qnou.d;' Yy llingwoeth, “Peracatity, Tuman and Divise.”
Rampeon Lectures, 8ps, 1 43 L.

(4) Berthelot, Les Origines de Palchimae, 1883, i 6o, . .

(3) Les Kemonst_ onces ou By complainte Cemature a PAkhymisteermant.  Auributed ta Jehan de
Meung, who with Guillbume de Lorris wrote the Romn de I Rusee M. Meon, the aditor of the
editiwon of 1Rig of this Celebrated work, doulas, however, whether the attributivn of the Complainee de
Nature 10 Meung is Correct,

“Who said these old renowns, dead long apo, could make me forget '\hc living
world 2" are words which Browning places in the lips of Paracelsus, and we metal-
lurgists are not likely to forget the living workd; we borrow its definitions, and apply
them 10 our metals. ~ Thus nobility in metals as in men, means freedom from liability
to tatnish, and we know that the rarer wetals ate like rarer \-inuc.s,‘n'nd have singular
power in enduing their more ordinacy associates with firmness, clasticity, strength and
endurance.  On the other hand, some of the less known metals appear to be mere
** things” which do not exist for themselves, but only for the sake af other wetals
1o which they can be united,  This may, hawever, only scem to be the case because
we, as yet, know so little about them,  The question naturally arises, how ean the
analagics between organic and jnorganic bodies now be traced? 1 agree with my
colleague at the Ecole des Mines of Paris, Praf, Urbain Le Versier,sin thinking that
it is possible (6) to study the biology, the anatomy, and even the pathology of metals.

“The anatomy of metals—that is, their structure and framework—is best examined
by the aid of the nficroscope, but if we wish to study the biology and pathology of
wietals, the method of amoegraphic pyrometry, which 1 brought bLefore you in a Friday
evening lecture, delivered in 1392, will reader adusitable service, for, just as in Liologi-
cal and pathological phenomena vital functions and changes of tissue ase accompanied
by a tise or fall in temperature, so molecular changes in wetals are attended with an
evolution or absorption of heat.  With the aid of the recording pytometer we now
*¢ take the tenya mmture * of a2 mass of metal or alloy in which molecular disturbance is
susprecied to lurk, as surely as a ductor does that of a patieat in whom febrile symptoms
are manifest, .

It has, woreover, loug been known that we can submit a metal or an alloy in il_s
normal state 10 severe stress, record its power of endurance, and then, by allowing it
to recover from fatigue, enable it to regain some, at least, of its originai slrcnalh_. The
human analogics of metals are really very close indeed, for, as is in the case with our
own mental efforts, the internal molecular work which is doae in metals often strength.
cns and invigorates them.  Certain metals have 1 double existence, and, according to
circumstances, their behavior may be absolutely hannful or emirely beneficial, “The
dualism we so often recognize in human life becomes atlotropism in metals, and they,
sirangely ‘gh, scem to be restricted, to a single form of existence if they are abso-
lutely frec irom contamination for prolably an abisolutely pure metal cannot pass from
a normal to an allotropic state.  Lasi, it may be clatmed that some’metais possess
attibutes which are clusely allied 10 moral qualitices, for, in their relations with other
clements, they often display an amount of discrimiination and sestraing that would do
credit to sentient beings.,

Close as this resemblance is, 1 am far from attributing consciousness to metals, as
their atomic changes result from the acuon of external agents, while the conduct of
conscious beings is not determined from without, but from within. 1 have, however,
ventured to offer the introductlon of this lecture in its present form, because any facts
which leasd us to reflect on the unity of plan in nature, wiil aid the 1ecogaition of the
complexity of atomia motion in mctals upon which it is necdful 10 insist,

The toregoing remarks have special significance in_ relation to the influence ex-
erted by the rater weials on the ordinary ones. With exception of the action of
catbon upon iron, prabably nothing is mere tanatkable than the action of the rare
metals on those which are more common 3 but their peculiar influcnce often involves,
as we shiall see, the presence of carbon in the alloy.

Which, then, ate the sarer metals, and how may they be isolated 2 The chemist
differs somewhat from the metallurgist as to the application of the word * rare.”  The
chemist thinks of the * rarity ™ of a compound of a metal 3 the metatlergist, rather of
the difliculty of isolating the metal from the state of cowbination in which it occurs in
nature.

The chienist, in speaking of the reactions of salts of the rarer mictals, in view of
the wide distribution of limestone and pyrolusite, would hardly think of cither caicium
v manganese as being among the mrer meials.  The wetallurgist would consider pute
calcimin or pure mangancse 10 be very rare. 1 have valy secently seen comparatively
pute specimens of the latter.

The metals which, for the purposes of this lecture, may be included among the
arer mictalsare: (1) thoscof the platinum group, which occur in nature in the metallic
state; and (2) cettain mictals which in natwre ase usually found as oxides or in an
oxidized for of some kind, and these ate chromium, manganese, vanadium, tungsten,
titanivm, zirconium, uranium, molyldenum {(which occurs, however, as sulphide).
Incidental seference will be made to nickel and colalt.

Of the rarc mctals of the platinum group I propose to say lut little: we are
indelted for a magaificent display of them i the hbraty 10 my friends, Messes.
Grorge and Edward Mzithey, and to Mz, Sellon, all memtwerz of a great fism of wict-
allurgists.  Vou should specialiy look at the splendid mass of jalladium, extracted
from native gold of the valuc of £2,500.000. at ihe micited and 1oied dreidium, and at
the masses of osmium and shodium.  No other nation in the world could show such
specimens as these, and we are justly procd of them.

These n:etals are 50 interesting and pccious in themselves that 1 hope you wiil
aot think 1 am taking a sotdid vicw of them by saying that the contents of the case
exliilited in the libsasy are cartainly not woith less than ten thousand pounds.

As regards the rarer metals wihich are assuciated with uxygen, the problem is to
emove the oxygen, and this is usually effected cither by aflording the oaypen an

Fic. 1.

oppastunity foe uniting with another metal, o1 by reducing the oxide of the rate metal
by carbon, aided by the teating cffcet of an clectic current.  In this caucilde there is
an intimate mixture, in atomic proportions, of oaide of chromium and finest divided
metallic aluminium. The thermo-junction (A, Fig. 1) of the pyrometer which formed
the subject of my last Friday evening lecturc here, 33 placed within the crocitde, B,
and the spot of light, C, from the galvanometct, D, with which the junction is con-
nected, indicates on the screen that the temperature is rising.  Y'ou will obmerve that,
as 300n as the poimt marked 1010° is reached, cnergetic action takes place; the

(6) ** La Metallurgic on Feance,” 1894, p. 3.
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temperature suddenly rising above the melting point of platinum, melts the thermo
junction, and the spot of light swings violeatly 3 but if the coacibile be broken open,
you will see that a mass of metallic chromium has been libaiated.

The use of atkaline metals in separating onygen from other metels is well known,
1 cannot enter into its history here, beyond saytap that if 1 were 10 do s, frequent
reference to the honored names of Berzelius, Wohler and Wikler would bz de-
manded. (7)

Me. Vaustin has recently shown that granulated aluminium may readily be pre-
nared, and that it renders preat seevice when employed as a reducing agent. He has
ent me many specimens of rarer metals which have been reduced to the metallic state
by the aid of this tinely-pranulated alumininm : and 1 am indzbled to s asistang,
Mz, Picard, who was lately one of my own students at the Royal School of Mines, for,
aid inthe preparation of certain other specimens which have been iolated 1n my
laboratory at the mint.

The experiment yor have just seen enables me to justify a statement 1 mude
respecting the discriminating action which certain metals apprar to exert. The e2la-
tion of aluminium to other metals is very singulae,  \When, for instance, a snuall quan-
tity of aluminium is present in casteiron, it protects the silicun, manganese and carbon
from onidation. (8) The presence of silicon in alumuniam greatly adds ta the brlliney
with which aluminium itself onadizes and burns, (0) It isalso asserted that alunusuum,
even in amall quantity, exerts a powerful protective action aganst the oudation uf the
silver-zine alloy which is the result of the desilverisation of lead by zine.

Morcover, heat aluminium in mass to redness in air, where oxygen may be had
freely, and a il of oxide which is formed will protect the mass from tather ovdation,
On the other hand, if finely divided aluminium inds itself in the presence of an ovide
ofa rare metal, at an clevated temperature, it at once acts with energy und promptitnde,
and releases the rare metal from the bondage of ovidation. 1 trust, therelore, you
will consider my claim that a metal may possess moral attributes has been justified,
Alumininn, mareaver, retains the oxygen it has acquired with great fidelity. and will
only pars with it again at very high temperatures, under the intluence of the electric
ate in the presence of carbon.

(A surtable munture of red-lead and atuminium was placed in a small crucible
heated in a wind-furnace, and in two minutes an eaplosion announced the termination
of the expeniment.  The crucible was shattered to fragments.)

The alummium loudly protests, as it were, agamnst being entrusted with such an
casy 1k, as the heat engendered by its oxidation had not to be used in mcl(ini a
ditncultly funible metal ke chromivm, the meliing point of which is highes than that
of platinum.

It is admitted that a metal will abstract oxygen from anather metal : the reaction
is more exothermic than that by which the oxide to be decomposed was wtiginally
formed.  The heat of formation of alumina is 391 calories, that of oxide of lead is 31
calories: so that it might be expected that metallic aluminium, at an elevated temper-
ature, would readily reduce oaide of lead to the metallic state.

The last eapesinent, however, proved that the reduction of oxide of lead by
aluminium is efiected with explasive violence, the temperature engendered by the re-
duction being sufficiently high to volatilize the lead.  Experiments of my own show
that the explosion takes place with much disruptive power when aluminium reacts on
oxide of lead 11 aanw, and that if coarsely ground, fused litharge be sulstituted for
red lead, the action is oaly accompanied by a rushing sound.  The result 1, thetefore,
much influcnced by the rapidity with which the reaction can be transmitted throughout
the mass. 11 s this kind of experiment which makes us turn with such vivid interest
to the teaching of the school of St. Claire Deville, the members of which have read.
ered such splendid services to physics and metallurgy.  They do not advocate the
employment of the mechaniun of molecules and atoms in dealing with chemical
problems, but would simply accumulate evidence as to the physical circumstances
under which cheancal combination and disenciation take place, viewing these as be.
*anging to the same clase of phenomena as solidification, fusion, condensation, and
cvapozation.  They do nat even insist upon the view that matter is minutely granalar,
but in all cases of change of state, make caleulations on the basis of work done, view-
ing changed “*aternal energy” as a quantity which shoulid reappear when the systemn
retusns to the mitsal staze.

A verse, of e histarical interest, may appeal to them. It occurs in an old
poem to which 1 have alecady referred as being coanccted with the Aoman de Lz Rose,
and it expresses natuse’s protest against thace who attempt to mtate her works by the
use of mechahwal methods.  The ** argument ™ runs thus: -

** Comme Nature se complaint,
¥t dit sa douleur ¢t <on plaint
A ung ot soutlleur sophistique
Qui n’ uce que d'ant mechanique.”

1 the ** uec of inechanical are  includes the <tudy of chenuetsy on the baus of the
mechanics of the atoms, T may be permitted to offer the mndeen school the following
1endering of nature’s plaint: —

How natuze sighs without restraint,
Aad grieving makes her sad complaint
Against the subtle sophisiey

Which trusts atomic theaty.

An eaplosion such as is produced when aluminium and oxide of lead are heated
in prescnce of cach nther, which supgesied the reference 10 the old Freach verse, does
not often occur, as in most cases the reduction of the rarer metals by aluminium is
cfiected quietly.

Zirconium is a metal which may be so reduced. 1 have in this way prepared
small quantities of zitconium {rom its oxide, and have formed a greenish alloy of ex-
traordinary sirength by the addition of 2-10 per cent. of it v gold, and there are
many circumstances which lead to the belief that the future of zirconium will be brilli-
antand useful. I have reduced vanadium and vranium from its oxide by means of
alumiaium as well as manganese, which is casy, and titaniam, which is mote difhicalt.
Tungsten, in fine specimens, is also before you—and allusion will be made subsequently
e the uses of these metals. At present T would draw your attention o same proper-
ties of titanium which arc of special interest. It burns with brilliant sparks in airs
and as fow of us have seea titanium bura, it may be well to buen a little in this flame.
{Eaperiment performed.)  Titanium appears to be, from the recent experiments of M.
Moissan, the most diffizulily fusible mctal knowa ; but it has the singular propeny of
buzning in nitrogen, it preseats, in fact, the anly known instance of vivid combustion
in nitrogen. (10)

Titanium may be readily reduced from i< oxide by the ail of aluminium.  Here
are considerable masses, sufticiently pute for many purposes, which T have receatly
prepared in view of this lecture.

.. N Anintereding paper, by H. F. Kelier, on the redaction of oxides of metalc by other metals,
will te found in the fournal of the American Chemical Society, Decemtne, 1834, page 833,
(3) Ball, Soc, Chim Paris, vol. xi. 1394, p. 372.
() ** Ditte Lincond cur les Metaux,” parntih. 1891, . 205
. (10) wed Rayleizh has ince stated that titanium doze not combine with argon @ and M. Guatr
pointsous that lithium 1n comdiniag with nitrogen produces incandewence. M. Moiswn has also
that cranizm dots not alnoth argon.

The other method by which the rarer metals may be isolated is that which in.
volves the use of the electrical furace. In this connection the name of Sir W.
Siemens should not be forgotten.  1le described the use of the electric arc-furnace in
which the carbons were arranged vertically, the lower carbon being replaced Ly a
carbon crucible, and in 1882 he melted in such & furnace no less than ten pounds of
latinum during an experiment at which I had the good fortune to assist. It may
aitly be claimed that the large furnaces with a vertical carbon in which aluminium
and other metals are now reduced by the combined electrolytic action and tearing
temperature of the arc, are the direct outcome of the work of Sicinens.

In the development of the use of the electzic are for the isolation of the rare,
difficultly fusible metals, Moissan stands in the front rank. He points out (Ann. de
Chim et de hys,, vol. iv., 1895, p. 365) that Despretz (Comptes Rendus, vol. xxviii,
P 753, and vol. xxix, 1849, pp. 48, 5435, 712) used in 1849, the heat produced by the
arc of a powerful pile but Moissan was the first to employ the arc in such a way as to
separate ots heating effect from the electrolytic action it exerts.  This he does by plac-
ing the poles in a horizontal position, and by reflecting their heat into a receptacle
below them.  He has showa in a series of classical researches that employ-
ing $00 amperes and 110 volts a temperatare of at least 3,500 degrees may
be attained, and that many metallic oxides which until recently were supposed to
be irreducible may be readily made to yield the metal they contain. (The prin-
cipal memoirs of M. Moisan will be found in the Comptes Rendus, vol. cxv., 1892,
p. 1031 ;5 ibid, vol exvi., 1893, pp. 347, 549, 1222, 1225, 1429; ibid. vol. cxix., 1894,
pp- 15, 20, 935; ibid., vol. cxx., 1895, p. 2g0. The more important of the metals he
has isolated are uranium, chromium, manganese, zicconium, molybdenum, tungsten,
vanadium and titanium. There is an important paper by him on the various forms of
the clectric furnace in the Ann. de Chim. et de Phys. vol. iv., 1895, p. 365.

A support or base for the metal to be reduced is needed, and this is afforded by
magnesia, which a‘:pe:ns to beabsolutely stable at the utmost temperatures of the arc.
An atmosphere of hydrogen may be employed to avoid oxidation of the reduced metal,
which, if 1t is not a volatile one, remains at the bottom of the crucible atmost always
associated with carbon—forming, in fact, a carbide of the metal. I want to show you
the way in which the electric furnace is used, but unfortunately the reductions are
usually very tedious, and it would be impossible to actually show you much if 1 were
to attempt to reduce before you any of tm:ucr metals ; but as the main object is to

show you how the furnace is used, it may be well to boil some silver at 2 temperature
of some 2500°, and subsequently to melt chromium in the furnace (Fig, 2). This
furnace consists of a clay receptacle, A, lined with magnesia, B. A current of 6o
amperes and 100 volts is introduced by the catbon potes, C, C; anelectro- net, M,
is provided to deflect the arc on to the metal 10 be melted.  (By means of a lensand
mitror, D, E, the image of the are and of the molten metal was projected on to &
screen.  For this purpose it was found convenient to niake the furnace much deeper
than would ordinarilv be the case.}

The result is very beautiful, but can unly be rendered in dull tones by the accom-
panying illustrations (Figs. A B.) 1t may be well, therclore, to state bricfly what is
seen when the furnace is arranged for the mclting of mctallic chromium. Directly the
current is passed, the picture reflected by the mirror, E, Fig. 2, shows the interior of
the farnace {Fig. A) as 2 dark crater, the dull red poles revealing the metallic lustre
and grey shadows of the metal beneath them. A little later these poles become
tipped with dazrling white, and, in the course of a few minutes, the temperature rises
to about 2300 °C.  Such a temperature will keep chromium well mcited. though =
thousand degrees more may readily be attained in a furnace of this kind. Each pole
is soon surrounded with a lambent halo of the green-Llue hue of the sunset, the central
band of the arc changing rapidly from peach-blossom to lavender and purple. The

Fig. A—This represents the interior of the furnace containing molten
chromium as is scen cither by reflection on a screen or by looking
into the furnace from above, the eyes being saitably peotected by
deeply tinted glasses.
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Fig. B—In this cace the arc was broken the instant before the photo-
graph was taken.  The furnace contained a bath of silver just at
its boiling point.  The seflection of the poles in the hath, the
globules of distilled silver, and the drifting cloud of silver vapour,
are well shown,

atc can then be lengthened, and as the poles are drawn farther and farther asunder,
the irregular masses of chromium fuse in silver droplets, below an intense blue field of
light, passing into green of lustrous emerald ; then the last fragments of chromium
melt into a shining lake, which reflects the glowing poles in a glory of greenand gold,
shot with orange hues.  Still a few minutes later, as the chromium burns, a shower of
brilliant sparks of metal ate projected from the furnace, amid the clouds of russet or
brown vapours which wreath the little crater ; whilst if the current is broken, and xl_uc
light dies out, you wish that Turner had painted the limpid tints, and that Ruskin
might describe their loveliness. L

The effect when either tungsten or silver (Fig. B) zeplaces chromium is much the
-same, but, in the latter case, the glowing lake is more brilliant in its turbulent boil-
ing, and blue vapours sise to be condensed in the iridescent beads of distilled silver
which stud the crater walls.

Such experiments will prabably lend a new interest to the use of the are
nection with astronomical metallurgy, for, as George Herbert said fong ago ¢

 Stars have their storms even in a high degree,
As well as we”;
and Lockyer has shown how imnportant it is, in relation to such storms, to be able to
study the disturbance in the various strata of the stellar or_solar atmospherc.  Layers
of metallic vapour which differ widely in temperature can he more readily obtained by
the usc of the elecirical furnace than when a fragment of metal is melted and volatil-
ised by placing it in the arc on the lower carhon. .

It must not be forgotten that the use of the electric arc between carbon pales
renders it practically impossible 1o prepare the rare metals withuut associating them
with carbon, often forming true carhides s but it is possible in many cascs to separate
the cashon by subsequent teeatment.  Moissan has, however, opeacd up a vast field
of industrial work by placing at our dispasal paactically all the rarer infusible metals
which may be reduced from oxides. and it_is nccessary for us now to consider how
we may best enter upon our inheritance. Those membzrs of the group which we have
known long enough to appreciate atc chromium and manganese, and these we have
only known free from carhon for & few months. In their carburised state they have
done eacellent scrvice in connection with the metallurgy of stecl ; and may we not
hope that vanadium, molybdenum, titanium, and uranium will render still greater ser-
vices. My object in this lecture is mainly to introduce you to these metals, which
hitherto few of us have ever seen except as minute cabinet specimens, and we are
greatly indebted to Mr. Moissan for sending us Leautiful specimens of chromium,

in con-

vanadium, utanium, zirconium, tungsten, molybdenum, and titanium. (These were
-exhibited.)
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The question natarally arises : Why s the fature of their nsefullness so promising 2

“Why are t likely to render better service than the common metals with which we
have been familiar? It must be confessed that as yet we know but little what
scrvices oetals will render when they stand alone; we have yet to obtain them

|
in a state of putity, and have yet to study thetr properties, but when small quantities
of any of them are associated or alloyed with other metals, there is good reason to
believe that they will exert a very powerful influence, In order to explain this, I must
appeal to the physical niethod of inquiry to which I have already referred. .

It is easy 10 test the strength of a metal or of an alloy ; it is also easy todetermine
its electrica) resistance.  If tﬁe mass stands these tests well, its suitability for cenain
purposes is assured ; but a subtle method of investigation has been afforded by the
tesults of a research entrusted to me by a committee of the Institution of Mechanical

Engincers, over which Dr. Anderson, of Woolwich, presides. We can now gather
much information as to the way in which a mass of metal has arranged itsedf during

the cooling from a molten condition, which is the necessary step in fashioning it into
a useful form 5 it is possible to gain insight intc the way in which a molten inass of a
metal or an alloy moleculatly settles itself down to its work, so to speak, and we can
form conclusions as to its probable sphere of usefulness. . .

The method is a graphic one, such as this audience is familiar with, for Prof.
Victor Iorsley has shown in a masterly way that traces on smoked paper may form
the record of the heart’s action under the disturbing influence caused by the intrusion
of a bullet into the human body. I hope to show you by similar records the effect,
which though disturbing is often far from prejudicial, of the introduction of a small
quantity of a foreign element into the “* system * of a metal, and to justify a statement
which I made eatlier, as to 1he applicability of physivlogical methods of investigation
to the study of metals.  In order that the nature of this method may be clear, it must
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be remembered that if a thermometer or a _pyrometer, as the case may be, is plunged
into a mass of water or of molten metal, the temperature will fall continuously until the
water or the metal begins to become salid ;3 the temperature will then remain constant
until the whole mass is solid, when thedownward course of the temperature is resumed.
This little therno-junction is plunged into a mass of gold ; an electric current is, it
popular language, generated, and the strength of the current is proportional to the
temperature to which the thermo-junction is raised 3 so that the spot of light from a
galvanometer to which the thermo-junction is attached enables us to measure any thermal
changes that may occur in a heated mass of metal or alloy.

It is only necessary for our purpose to use a portion of the long scale and to make
that portion of the scale movable. Let me try ta trace before you the curve of the
freezing of pure gold. It will be necessary to mark the position occupied by the
movablespot of light at regulazintervalsof time during which the gold is near 1043°C.
—that is, while the metal is becoming solid. Every time a metronome beats a second,
the white screen A (Fig. 3), a sheet of paper will be raised a2 definite number of
inches by the gearing and handle, B, and the position successively occupied by the
spot of light, C, will be marked by hand.

You see that the tinie-temperature curve, x, ¥, so traced is not continuous. The
freezing-point of the wetal is very clearly marked Ly the vertical portion. 1f the
gold is very pure the angles are sharp, if it is impure they ate rounded.  If the metal
had fallen below its freezing point without actuall{ becoming solid, that is, if super-
fusion or sutfusion had occurred, then there would be, as is often the case, a dip where
the freezing begins, and then the temperature curve tises suddenly.

If the metal is alloyed with large quantities of other metals, then there may be
several of these freezing points, as successive groups of alloys fall out of solution. The
rough diagrammatic method is not sufficicntly delicate to enable me to trace the sub-
ordinate points, but they are of vital importance to the strength of the metal or alloy,
and photography enables us to detect them readily.

ake the casc of the tin-copper series 3 you will sce that as a mass of tin.copper
alloy cools, there are at least two distinct freczing points. At the upper one the main
mass of the fluid alloy became solid : at the lower, some definite group of tin =nd
copper atoms fall out, the position of the lower point depending upon the composition
of the mass.

Now turn to more complex_curves taken on one plate by making the sensitised
photographic plate seize the critical part of the curve, the range of the swing of the
mirror from hot 1o cold being somie sixty écet.  The upper curve (Fig. 4) gives the
freezing point of bisinuth, and you sce that susfusion, a, is clearly marked, the tem-
perature at which bicmuth freezes being 268°C.  The lower curve marked **tin," rep-
tesents the freczing point of that metal, which we know is 231°C, and in its surfusion,
B, ic also cleatly marked. The curve marked standard gold contains a sabordinate
point, C, which you will observe is lower than the freezing point of tin, and it is
caused by the solidification of a small portion of bismuth, which alloyed itself with
some gold atoms, and remained fluid below the freczing point not only of bismuth it-
self but of tin.  Now gold with a low freezing point in it like this is found 10 be very
beittle, and we are in 2 fair way to answer the question why & per cent. of zicconium
doubles the strength of gold, while % per cent. of thallium, another rare metal, halves
the strength.  In the case of the zirconium the subordinate point is very high up,
while in the casc of the thaliium it is very low down. So far as my experiments have
as yet been carried, this scems to be a fact which underlics the whole question of the
strength of metals and alloys.  If the subordinate point is low, the metal will be
weak 3 if it is high in relation to the main sciting point, then the metal will bestrong,
and the conclusion of the whole matter is this :— The rarer metals which demand for
their isolation fram their oxides cither the use of aluminium or the electric arc, never,
so far as I can ascentain, produce low freczing points when they are added in smalt

uantities to thosc metale which are used for constructive purposes.  The difficulily
usible rarer metals are never the cause of weakness, hut always confer some property
which is precions in industrial use.  How these rarer metals act, why the small quan-
tities of the added rare metals permeate the molecules, or, it may be the atoms, and
strengthen the metallic mass, we do not know ; we are oaly gradually accumulating
evidence which is afforded by this very delicate physiological method of investigations
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As regards the actual temperatures represented by points on such cutves, it wils
be remembered that the indications aflorded by the recording pyrometer are only rela
tive, and that gold is one of the most suitable nictals for enabling a high, tiaed point
to be determined.  Thete is much trustworthy evidence in favor of the adoption of
1045° as the melting point hitherto accepted for gold,  The results of recent work in-
dicate, however, that this is too low, and it ma{ prove to be as high as 10617,
which is the melting point given by Heycock and Neville® in the latest of their ad.
mitable series of investigations to” which teference was made in my Friday evening
Jecture of 1892,

It way be well to point to a few fustances in which the industrial use of such of
the rarer metals, as have been available in suflicient quantity, is wade evident.
Modern developments in anmout-plate and projectiles will' occur to many of us at
once. This diagram (Fig. 5) aflords a sapid view of the progress which has been
made, amt in collecting the materials for it from varions suuices, 1 have been aided by
Mz, Jenkins, The cficet of prajuctiles of approaiwately the same  weight, when fired
with the same velocity agamst siveinch plates, enables comparative results to be
studied, and illustrates the fact that the vivaley between artillerists who design guos,
and metathugists who attempt o produce both impenetrable armou-plates and isre.
sistible projectites, forms one of lgn: most interesting pages in our national history.,
When metallic armour was first applicd to the sides of war vessels, it was of wwng?n
iron, amd proved o e of very great service by alnolutely preventing the passage of
ordinary cast-iron shot into the mterior of the vessel, as was demonstrated during the
Amaican civil war in 1866, 1t was found to be necessary, in order to pierce the
plates, to employ harder and larger projectiles than those then in use, and the chiiled
cast-iton shot with which Colonel Pallicer’s same s icentitied Ym\'cd to be formidable
and effective.  “The point of such a projectife was suthiciently hard ta tetain its form
under impact with the plate, and it was only necessary to imparg a moderate velocity
to a shot tu enable it to pass though the wiought-iron armon (Fig. 3).
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It soon beeamne evident that in order to 1esist the attack of such projectiles wit
a plaze of any reasonalile thickness, it would be nezessary to wake the plate harder,
30 that the pant af the projectile should be damaged at the nioment of fisst conlacy,
and ke reretion to the blow distributed over a considerable area of the piate.  This
oliject coutd b attained by ciiber veirg a steel plate in a marc or less hardencd con.
dition, or by emyinying a plate with a vay haid face of sieel, and a less hard bat
touglier back 1 hic authonties in vais country during the decade, 1830-90, hada very
bigh opin.on of plates thai sesisted attack without the development of through cracks,
and ihis 1cd 10 the production of the compound plate. The backs of these plates
(B, ¥ig. 5)ate of wrought iron, the fruats arc of a mote or less hard vaticty of steel,
<ithicr Cast on, or weided on by a layer of stecl of anintermediate quality cast between
the two plates.  Anmour-plates of this kind differ in detail, but the principle of their

consteurtion is now gencrally accepted as correct. .
Such plates shown by plate B, semisted the attack of large Palliser shells admic-
ably, as when such shells struck the plaic they were damaged at theie points, and the
remainder of the shell was unable to perforate the armour against which it was
durccted.  An incrcase in the size of the prajectiles led, however, 0 2 dectease in the
1eisting puwer of the plates, portions of the hard face of which would at times Le de-
tached in flakes from the juaction of the steed and the iron.  An increase in the tough-
nese of the projectiles by a sulatitution of forged chromic-steel for chilled ivon (see
Yower past of plate B), sccured a victory for the shot, which was then cnabiled to im-
rt its energy to the plate faster than the sutface of the plate itseldf could transmit
the energy 10 the Lack.  The result was that the plate was ovearcome, as it weve,

*Trans, Chem. Soc..’ Vol 1.XV1], ilas, pr 260,

piecemeal § the steel surface was not sufficient 1o tesist the blow itself, and was shat-
tered, leaving the projectile an easy victory oves the soft back. The lower part of
plate B, {in Fig. 5), represents a similar plate to that used in the Nettle trials of
1888. (11) It st not L forgotten in this connection, that the armour of a ship is but
litde likely to be stiuck twice by heavy projectiles in thesame place, although it might
he by smaller ones,

Plates made entively of steel, on the other hand, were found, prior to 1888, to
have a considerable tendency to break up completely when struck by the shot. It
was not possible on that account, to wake their faces as hanl as those of compound
plates : but while they did not sesist the Palliscr shot nearly so well as the rival come.
}}oulqgl pla)lc, they offered more effective tesistance to steel shot (see lower patt of plate
Ly g, 5).

It appears that Berthier recognired in 1820, the great value of chromium when al.
loyed with iron 3 but its use for projectiles, although now general, is of comparatively
recent date, and these projectiles now commonly contain from 1.2 to 1.§ per cent. of
chromium, and will hold together even when they strike steel plates ata velocity of
2,000 ft, l)cr sccond (12) (sce lower pant of plate D) 5 and unless the avmour plate is of
considerable thickness, such projectiles will even carsy Lutsting charges of explosives
through it.  (The behaviour of a chromium steel shell, made ti)y Mr. Hadfield, was
dwelt upon, and the shell was eabibited.

1t now remained to be seen what could be done in the way of toughening and
hardening the plates so as to resist the chrome-steel shot,  About the year 1888, very
preat miprovements were miade in the production of steel plates.  Devices for hardene
ing and lcmllxcring plates were ultimately olitained, so that the latter were hard enough
throughout their substance to give them the necessary resisting power without such
serions eracking as had occurred in previous ones.  But in 1889 Mr. Riley exhibited
at the meeting of the Iron and Steel Institute 2 thin plate that owed its remarkable
toughness to the presence of nickel in the steel. The immediate result of this was
that plates could bie wmade to contain more cmbon, and hence e harder, without at
the same time having increased brittleness 3 such plates, indeed, could be water hard-
ened and yet not crack.

The plate E (Fig. 5), represents the behaviour of pickel-steel armour, 1t will ve
seen that it is penetsated to a much fess extent than in the formes case s at the same
tune thete is entire absence of cracking.

Now, as 1o the hardening processes,  Eviard bad developed the use of the lead
bath in France, while Captain Tressider (Weaver, ** Notes on Atmonr,” Journal U. S.
Artillery, Vol 111, 1804, p. 417), had perfected the use of the watersjet in England
for the purpose of zapidly couling the heated plates.  The principle adopted in the de-
sign of the compound plates has been again wilized by Harvey, who places the soft
steel or nickelosteel plate in-a furnace of suitable constuction, and covess it with car-
banaceous material such as chmcoal, and strongly heats it for a period, which may be
as long as 120 hours,  This is the old Sheflicld process of cementation, and the result
is to increase the carbon from 0. 35 per cent. in the bady of the plare 10 0.6 per cent.,
or even more at the front surface, the increase in the amount of carron only extending
to s depth of two or three inches in the thickest annour.

The carburized face is then *‘chill-hardencd,” the result being that the lest
chrome-steel shot are shattered at the moment of impact, unless they are of very large
size as compared with the thickness of the plate.  The interesting result was obsesved
lately {** Brassey’s Naval Annual,” 1804, p. 367) &l shot duving less harm to the plate
and penetrating less when its velocity was increased beyond a” certain value, a resalt
due to a superiority in the power of the face of the plate to transwmit energy over that
possessed by the projectite, which was itselt damaged, when a cenain rate was ea
ceeded. At a comparatively low velocity the point of the shot would resist fracture,
but the energy of the projectile is not then sufficient to perforate the plate, which.
would need the attack of a much larger gun firing projectile at a lower velucity .

The tendency today is to dispense with nickel, and o use ordinary steel, *¢ Hare
veyed * 3 (Engincering, Vol !.\‘ll. +394. Pp. 465, 530, 393), this gives excellent six-
inch plates, but there is some difference of opiniun as to whether it 1s advantageous to
omit wvickel in the case of very thick plates, and the problems is now being worked
out by the method of ial.  Probably, too, the Harveyed plates will be much im.

moved by judicious forging aftes the process, as is indicated by somc recent work done
in Amesica,  The use of chiromium in the plates may lead to interesting results.

Turn for 2 moment to the Majestiv class of ships, the canstuction of which we
owe to the genius of Sir William White, 1o whom I 2 indebied for a section repre-
senting the eanct size of the protection aforded to the arbette of the Majestsc.  (This
section was ealubited and i< shown as reduced to the diagram Fig. 6.) Her armor is
ot the Harveyed steel, which has hitherto proved singulatly resisting 1o chtomium
projectiles. .

In this section, A represents a 14-inch Harveved siecl ammor plate; B, a 4-inch
;.ca.k backing ; C, a 3% -inch steel plate; D, Y3 inch steel frames s and E, Jg-inch steel
inings.

Fig. 6~—Section of the fachette of the Majestic,

# It will, I trust, have been evident that two of the rarer mctals, chromium and
nickel, arc playing a very important part in our national defences 3 and if 1 ever lec.
ture to you again, it may be possible tor me to recoed similar triumphs for motybdenum,.
titanium, vanadium, and others of these still rarer metals. )

Hete is another aliuy, for which I am indehted 10 Mr. Hadfield. It is iron
alloyed with 25 per cent. of nickel, and Hopkinson bas shown that its density is per-
manently teduced by two per cent. by an exposure 1o 3 temiperature of 30°—that is,
the metal expands at this temperature,

ingn, Inmitation of Civil Eags Vol XCVIIL a1, .
?:31.-1 . §, Assillery, 1893, Vel. ".p.m‘..’. Ll
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Supposing, therefore, that a ship-of-war was built in our climate of ordinary steel,
wnd clad with some three thousand tous of such nickel-steel armor, we are ~onfronted
with the extraordinary fact that of such aship visited the Arctic regions, it would
actually become some two feet Jonger, and the shearing which would result from the
expansion of the atmor by exposure to cold would destroy the ship.  Before 1 leave
the question uf the nickel-iran allays, let we direct your attention to this triple alloy of
iron, dlickel, and cobalt in simple atomic proportions.  Dr., Oliver Ludge believes that
this alloy will be found to possess very remarkahle properties 3 in fact, as he told me,
if natute had properdy nnderstond .\i’cmltlccf. this alloy would really have beer an
element.  As regards the elecirical properties of alloys, it is impossible to say what
services the rarer metals may not render 3 and T would remind you that ¢ platinoid,”
mainly a nickel-capper atloy, owes 10 the presence of a little tungsten its peculiar
property of having a high electrical resistance which does not change with temperature.

Oae other instance of the kind of influence the rarer metals may be expected to
exert is all that time will permit meto give you. It relates to their influence on

Fig. 7—Half Section Midship of Aluminiam Torpedo Boat,

aluminium itsell. You have heard much of the adoption of aluminium in such branches
of naval constinction as demand lightaess and portability.  During fast autumn,
Messrs, Yarrow completed atorpedo-boat which was built of aluminium alloyed with 6
per cent. of cop}wr. Her hall is 50 per cent. lighter, and she is 3'3 knats faster than
a similar hoat of steel wonld have been, and, notwithstanding ber increased speed, is
singularly free ftom vibration,

Her plates are fg-inch thick, and ! g-inch where greater strength is needed. It
renains to be seen whether eapper is the best mnctal to alloy with aluminium,  Several
of the rarer netals have already breen tried, and amoag them titanium,  Two prr cent.
of this rare metal scems to confer remarkable propertios un alumininm, and it should
do sy aczording to the views I have expressed, for the cooling curve of the titanium-
alumininm alloy waald certainly show a high suborndinate freezing point.

Hitherto 1 have appealed to industrial work, rather than to abstract science, for
illustrations of the services which the rarer metals way render,  One reason for this is
thatar present we bave but little knowledge of some of the rarer metals apast from
their association with caenon.  The metals yiclded by treatment of oxides in the clec-
tric arc are always carburized.  There are, tn fact, some of the rater wesals which we,
as yet, can hardly be said o know except as carbides.  As the following eap sriment
is the last of the seeies, T would express my thanks to my assistazt, Mr. Stansfield, for
the great care he has bestowed it order to ensure their success.  Here is the carbide
of calcium which is produced by heating lime and carbon in the electeic are. It pos-
sesses great chemical activity, for if it is placed in water the calcium scizes the oxygen
of the water, while the carbon also combines with the hydrogen, and acetylene is the
sesult, which burns briiantly.  (Experiments shown.) If the carbide of calcium be
placed in chlv:ive water, evit smelling chloride of carbon is formed.

In studying the relations of the rarer metals to iron, it is impossible to dissociate
them from the influence exerted by the simultancous presence of cathon ; but catbon
is a protean element~-it may be dissolved in iron, or it may exist in iron in any of the
varied forms in which we Know it when it is free.  Manhicssen, the great authority
on alloys, actually writes of the ¢ carbon-iron alloys.” I do not hesitate, therefore,
on the ground that the subject might appear to be without the Huiits of the title of
this lecture, to point to one other result which has beenachieved by M. Moissan. Here
is a fragment of pig-iron highly carburized ; melt it in the electric arc in the presence
of carbon, and cool the moltea metal suddenly, preferably by plunging it into wolten
lead. Cast-iron expands on saliditication, and the little mass will become solid atits
surface and will contract ; but when, in tuen, the <till fuid mass in the interior cools,
it _expands againgt thesolid crust, and conscquen:ly solidifies under great pressure.
Dissolre such a mass of carbutized iron in nitrid acid to which chlorate of potash is
added ; treat the residue with caustic potash, and submit it to the prolonged attack of
hydrofluoric acid, then to bailing sulphuric acid, and finally fuse it with potash, to
remove any races of carhide of sificon, and you have carbon left, but—in the form of
diamonds.

If you will not expect te see 100 niuch, I will show you some diamonds I have
prepated by strictly foll wang the directions of M. Moissan.  As he points out, these
diamonds, being produced undee stress, are not entirely without action on polarized
light, and they have, sometimes, the singular property of flying 1o picces like Rupert’s
dropt when they are mounted as preparations ’::r the micrascope.  (The images of
many stnall specitens weee rojected on the screen from the microscope, and ig. 8,
E, shows a sketch of onc of these.  The largest diamond yet produced by M. Monsan
s 0.3 millimetre in diameter.)

A, (Fig. 8) sejuesents the rounded, pitted sutface of a diawond, and B, a ceystal
of a diamond from the serics prepared by M. Moissan. drawings of which illustrate
his paper.  (Comples Kendms, Vol. CXVILL, 1594, p. 324). The rtest of the speci-
mens, C to F, were obtained by myself by the aid of his wicthad w above described,
C rcpresents a dendritic growth apparently composed of hexagonal plates of graphite,
while D is a specimen of much interest, as it appears to be a hollow sphere of graph-
itic Gatbon, partially crushed, in such examplcs are very numerous, and the surfaces
are covered with minute round graphitic pits and prominences of great brilliancy.
Specimen E (which as already stated, was one of a scries shown to the audience) isa
broken crystal, probably a tctrahcdron, and is the best crystailised specimen of Aiamond
I have as yet succeeded in prepating.  Minute diamonds, similar to A, may be readily
P"Od"ﬁtg' and brilliant feagments, with the lamclla stzucture shown in F, are also often
met with.

The close association of the rarer metals and carbon and their intimate relations
with carbon, when they are hidden wah it in icon, cnabled me to refer 1o the produc-
tion of the diamond, and affurd a basis for the few observations I would offer in con-
cludon, These relate to the sipgular attitude towards metallurgical research main-
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Fig. S§—Preparations for the Microscope of Diamans and other forms of
Carbon obtained from Carbonized Iron.

tained by those who are in a position to promote the advancement of science in this
country. Statements respecting the change of shining graphite into brilliant diamond
are received with appreciative interests hut on the oxtcr hand the vast importance of
ceffecting similar molecular changes in metals is ignored.

\We may acknowledge that **no nation of modern times has done so much prac-
tical work in the world as ourselves, none has applied itsell so conspicuously or with
such conspicunus success to the indefutigable pursuit of all those branches of human
knowledge which give to man his mastery over matter.—(?%ec 7imes, February 22,
1893).  But it is typical of our - culiar British method of advance to dismiss all metal-
lurgical questions as *¢ industeial,” and leave their consideration to private enterprise.

We are fortunately to spend, 1 believe, eighteen millions this year in_our navy,
and yet the nation only endows experimental research in all branches of science with
four thousand pounds.  We rightly and gladly spend a million on the Wagnificent,
and then stand by while manufacturers comnete for the privitege of providing her with
the armour-plate which is to save her frc w disablement or destruction. We, asa
nation, are fully holding our ownin metallurgical progress, bat we might be doing so
much more. Why are so few workers studying the rarer metals and their alloys?
Why is the crucible so often abandoned for the test-tube?  Is not the investigation of
the propertics of alloys precious for its own sake, or is our faith in the fruitfulness of
the results of metallurgical investigation so weak that, in its case, the substance of
things hoped for remains unsought for aud unzeen o the depths of abscurity in which
metals are left.

\We must go back to the traditions of Faraday, who was the first to investigzate the
influence of the rarer metals upon iran, and to prepare the nickel-iron series, of which
so much has since been heard.  (In the development of the use of these alloys; the
Societé Ferro-Nickel, and Les Vsines da Creusot, deserve special mention).  He did
not despise research which might possibly tend to useful results, but joyously records
his satisfac:ion at the fact that a gencrous gift from Wollaston of certain of the *‘ scarce
and more valuable metals ™ enabled hin: to transfer his experiments from the labor-
atary in Albemarie Street 1o the works of a manufacturer at Sheffield.

Faraday not only began the research I am pleading for tonight, but he gave us
the germ of the dynamo, by the aid of which as we have secn the rarer metals may be
isolated. If it is a source of national pride that reseacch should be cndowed apant
from the national expenditure, let us, while remembering our responsibilities, rest in
the hope that metallurgy will bz well represented in the labaratory which private
muniticence is to place side by side with our historic Royal Institution.

MINING IN NOVA SCOTIA.

(From our own Correcpondent.)

A considesable amount of dissatisfaction has been caused amongst the gold miners
here by an error in the official ¢ Blue Book.”

The ercor appears to have been brought to light by the figures given in Mr.
Mason’s paper on Gold Mining in Nova Scotia published in our last issue; some of
the pold minets in the Stormont district challenged Mr. Mason for his authority and
he referred them to the *¢ Biue Book,” and thus the error was brought to light nine
months after the ** Blue Book ** was published. This little incident shows very clearly
how much interest the mining frateenity take in the official report of the wining in-
dustry of the province. That so glaring an ¢rror has been allowed to pass unnoticed
for ninc months proves beyond a doubt that the official teport has degenerated to
such an extent that the miners cither treat it with silent contemynt, ot else think itis
2 waste of time to look through it.  This state of things is far from what it ought to
be ; the official report should be a means of bringing the resources of the province to
the notice of capitalists, and we would strongly urge the Government to seck the
co-operation of the gold miners in producing the next volume.  Unless some decided
move is made the gold resources of this province (which are acknowledged to be
prom’s'ng by experts on bhoth sides of the water) will continue 10 be developed in
the same hum- drum style s heretofore.

We are pleased to report that Mr. Pushie ¢f al. are pushing (no joke mneant) for-
ward their plac for treating tailings and concentrates.  Some expensive machinery is
being made for them Ly the Truto Foundry Co., and we hope in the not very distant
fature 10 be able 10 report that a complete bromination plant is in operation, The
plant will consist of 4 Collins mill and concentrator, while the concentrates will be
10asted in a horseshoe furnace and then subjected to bromination in barrels. Too
much stress cannot be laid on the advantage this will be to the province if broucht to
a successful issue, the gold miners will have 2 place where they can send their concen-
trates, and more economical methods of treating the ore will become universal.
Messes. John W. Micir and E. S. Godfrey, of New York, are superintending the
erection of machinery, and are engaged in taking samples of the various tailing dumps
throughout the province with a view to putchasing,

The output of ore from.the Torhrook iron mines for the month of October has
exceeded all previous records, 8,400 tons of ore were-produced and shipped during the
month, hatlf going to Londonderry and hall to Ferrona. .
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The Kent 7. Borrodaile ** gold mine® suit has been finished in the Supreme
Court.  His Lordship reserved judgment,

The 12-inch pipes for thenew Gas Co. in Halifax are being supplied by the
Londondetry Iron Co.

We und. stand that a new company has been formed 10 work the Coxheath copper
mine, C.B. Mr. C. M. Odell has Lccn cmployed to make surveys for a new route for
a railway from the mines to Campbell’s Brook on the LC.R.  Dr. Peters, of Boston,
and Mr.” Brown, of Chicago, ate preparing plans for a reduction works, which will be
situated on the Grantmyte propesty.

Mr. John Johnston has been compelled through ill-health to resign the manzge-
ment of the Dominion colliery. and will take over the lighter duties of manager of the
Gowrie colliery,

Mr. James Wilkes, of Montreal, has been to the Londondcn{ lron Works,
superintending the fitting up of furnaces for the manufacture of pudiied bar iron,
which the company intend producing shortly.

We regret to have to chronicle the death of Professor George Lawson, whose
name has been intimately associated with the advancement of science in this province
for upwards of thirty years.

We have hed acall from Mr. B, M. Davidson recently who had just seturned
from starting the new mill on the Barasors propenty at Wine Harbor.  Mr. Davidson
seports the propesty looking very well.  He brought up a 33 vz, brick, the reult of a
week work,

The Osford Mining Co. have started work stripping the surface prepaatory to
quattying,  This propenty is to be worked by an open eut, the ore bemg taken to the
mill by a cable hoist,

Ata geaeral meeting of the Dominton smelung and Retnming Co., held m Halidax
on Nov. 14th, it resolution was pased to wind up the company.  Mr. Hardman (who
has had charge of the prospecting lattetly) stated i his report that the work done was
not of a sufuciently encouraging nature to warrant further outlay. In all about §3,000
have Leen spent in arriving at this conclusion.  We cannot help thinking that a more
sausfactory tesult might have been obtained if an expent lead miner had been employed
to suerintend the prospecung at the start, According to previous teports, by Dr.
Gilpan and Capt. Evans, thete isa large Ledy of ote w sight which Dr. Galpan esti
mated would tun 15°, of galena.  Assunung this to be the care, we think that 1t this
Lady had been cut through and a cheap hand-dressing plant crected 1o teat n, sufis
cient lead ore might have been obtained to pay for further prospecting.

Although the gold returas for the year ending Sept. 30th, 1893, are considarally
below the average.  The new official year is starting with Cunsidu_nblc px.omisc. We
expect to hear good accounts from Modstock, Malega, Goldenville, Wine Hatlar,
Oaford and Centtal Rawdon ; while there is no reason to anticipate any falling otf m
those mines which have mamly been instrumental in niaking up lLis yeat's products n

The property of the Nova Scotia Gold Mines, Liniited, was sold by the shetift on
Nov. 16th 1o Mr. A. I McQuartic for. $5,000. Thete were 26 attachments agamst
the property amounting in all to $5,074.14.

The Notth Brookfield Gold Mining Co. produced a brick of 321 vz. last month

A considerable amount of prospecting is being done in the naghbothuod of Lold
River and some very fine quartz has been found. We expect 1o hear of some very
good returns from this part of the province next year.  Mr. T. N, Baker, with a twe-
stamp mill raurned 34 oz. 6 dwt. from 30 tons of quartz.

The Shethrooke district produced 249 oz. of gold from 524 tons of quariz.

The Golden Lode mine produced 223 oz. 6 dwt. from 235 tons of quartz.

Filtcen Mile Stream continues its fine record ; 385 vz. 1 dwt. of gold were ob-
tained last month from 380 tons of quartz,

The Richatdson mine produced 134 oz. of gold last month fom $92 tons of
quartz.

A number of gold arcas in Tangicss district, the property of Dr. Jenkins, are to
be sold by the shenff.

MINING IN BRITISH COLUMBIA.

The Waverlecy Hydraulic Co's mine on Grouse creek made 2 fair cleanup this
season and much satisfaction is capressed by the management that the old mine is
gradually wotking out its salvation, For seventeen yeats hydraulicing has been going
on season after scason and this year only bed rock was reached. It is expected from
now on to make an increase in cach year’s production.

Whitticr’s ditch which was contracted to Chinamen is ncarly completed. It is
ncarly nine miles Jong and there will be capacity for about 3,000 inches of water.

The Forrest Rose and St. George  Hydraulic Company have finished piping and
have commenced to cleanup their summer’s run and from all indications the season
has been a very satisfactory one.

The contractors for the tunnel for the Gold Fields Company, Messts. Bossi and
Navard, are still pushing work with vigor and although handicapped Ly soft ground
and water enough for & sluice head they are making over six feet for every 24 houts.
The tunnel mentioned was designed 1o drain ihe groumt 1o be worked by Whittier's
hydraulic lift and one can get some idea of the imniense amount of water the old
timers had to contend with in their efiorts to bottom the lower end of Williawm's creek.
The old Ballarat was the lowest mine 1o be worked down the cteek and although ex-
pensive to work was very rich and where the owners wete compelled to leave off on.
account of the difticulties of contending with the water, it wasas rich as any of the
grouml above, The tunnel now being run is under contract for 2,600 feet. ‘t is ex-
pected that when the distance named in the contract is reached that a depth of about

. ll4o feet will have been attained, but it is expected to reach bedrock at about that
distance.

Wilcox and Hancock who are drifting on the old Cy Roeand Frank Orr
property, ate in about 200 feet and are steadily taking out pay. Last summer during
the wet weather they had a bad cave which interfered with their work for some weeks,
but as the ground dried out they were able to get around their cave and resume thair
work vn a profitable basis, The ground being worked by these men is in a locality
that has been travelled over for 30 years by c\'ctylxxlry who has gone to and from.
Barkerville. It is ground that is not as rich as some of the oll claims, but there is a
considerable extent of it and there should be no difliculty in working it. The entrance
lo(;hc t;:nncl is near the tlat on Willow river and quickly runs under the road and to
bed rock.

The Short Bend hydraulic mine on Grouse creek, which is managed by Anthony
McAlinden, made the most successful cleanup this season that has been achieved for
years, about 130 ounces being the result. The mine is on the old works where in
carly days fabutous suns were taken out, but on getting away from the old bed of
Grouse creek the pay was lost and for a mumber of years the mine did not pay ex.
pemaes, in fact ran behing,  Several old claims on Grouse cteek paid very high, A
nugget was piched up in the Short Bend last summier by a tenderfoot who was pokin
around the ground sluices which weighed out abowt $46 worth of g10ld.  Yle was spicﬁ
by the foremon, who quickly took the nugget away from him. Miners should be
very careful how they allow strangers to ransack thei? ground sluices, as there is no
telling whit chunks of gold are lying around. In this instance two other parties,
Messrs. Ramos and Cameron, i adittion to the foreman, saw the nugget picked up.
It was a very handsome stmooth piece of gold near the shape of an cgg.

Last Saturday Charles S. Voorhees, presiderd of the Robert E. Lee Mining Co.,
made the sccond payment of $6,000 on the Lee and Maid of Erin,  The recipients of
the money were Witham Dunn and Michael Sullivan, who located these two mines
List fall, ~ They were bonded for $36,000 by the awners last April 10 John M. Burke
and Clayton Miller, who subsequently transferred them to the Robr. E, Lee Gold
Mining Company, in which both hold large interests.  Messrs, Dunn and Sullivan are
among the fortunate prospectors of the camp.  Buth the Lee and Maid of Erin are
fine propertics and will always hold high rank in the Traid Creek disurict.  John M.
Barke will give his pecsonal attention to their development, and no doubt the judg:
ment he excrcised in buying them will be vindicated.  The new steam hoist, pump
and power drills will be here1a a few days.  As soon as they can be got in place the
wark of raiing ore from the shaft of the Maid of Erin will begin, and one more ship-
per will be added to the list. . The lee Company is in first-class tinancial condition,
and 1t would be gratifying to know that sume of the other good propertics of the camp
were in such competent hands,  Much of the credit for the sound condition of the Lee
Company is due to T L. Wilon, the treasurer.  Mr. Wilson is a very careful, pains-
taking man, and the company is fortunate in having him for its teeasurer.— 7% sbune.

——

A ary goad progress is now being made in sinking the Le Roi shaft and the work
will soon e completed.  The finest ore ever taken from the Le Roi is Icing found in
this shatt nearly Joo fect below the surface.  One block weighing 8o pounds was.
blown off Tast week and when tested ran $30in gold. 1t is much impregnated with
quariz and presents a beautiful appearance. The piece will be taken to Spokane and
placed on eahibition, Tt is an encouraging fact that quartz increases in the ore of this.
camp as deep workings are opened up. —Aosslant Miner.

The preluninary steps have been taken for the establishment of 2 200-ton matteing
plant in the immediate vicinity of Rossland for the reduction of Trail Creek ores.
This comes as a result of the visit made here recently by Mr. Larsen of Colorado. Ms.
Larsch spent a week in an investigation of the ores of this camp.  He became thor-
oughly convinced that they are subject to concentration by the proces now in use in
the bLi-metallic swelter at Leadville.  Mr. Larsen came to the conclusion he could
throw from 6 1o 10 tons of ore into one of copper matte at a cust not 10 exceed $4 per
ton. He went from Rossland to Spokane, whese he laid plans before several substan-
tial mine owners who have Trail Creek interests and he met with reasonable encour-
agement. It has been determined to form a company wi\}\ a capital of $250,000 and
10 crect a plant with a capacity of 200 tons a day.  The site for the works has not yet
been selected, but it will probably be not far from Center Stac gulch.—Miner,

The sale of the Clif mine and the St. Elmo Consolidated to the Lillooet, Fraser
River and Cariboo Gold Fields, Ltd., of which Frank S. Barnard, M.P,, of Victoria,
is the representative, is one of the largest mining transactions that has ever taken
place in the Northwest, says the Rossland A'ecord. The consideration of the sale of
the sale of the Cliff is $150,000, and for the St. Elmo Consolidated is $75,000 in the
following instaliments : —$1,000 cash, $34,000 December 31st, $50,000 June ist, 1896,
and the final payment $140,000 in December o1 next year.

The Cliﬁpa is onc of the moust thoroughly devclored propertics in the Trail Creek
district, the lower tunnel being 142 feet, 95 feet of which being in ore that will run
$12 t0 the ton.  The upper tunnel is in 150 feet in ore said to be valued at $25 a ton;
a shaft 26 fect is also in ote, besides 125 feet of croas-cuts and seven open cuts in ore,
making in all about 4353 fect of development. The best ore is in the upper tunnel.
Col. Wharton says he is looking for a chute of ore which is plainly visible from the
surface which will go not less than $40 to the ton. The run is 4 feet solid, carrying.
20 per cent. of copper.

The Cliff was located in September, 1893, by Guy Reeder, who received a grub.
stake from Charles Crossman. Col. Wharton and John R. Cook bought Reeder’s
intetest, and \Wharton Bros. the interest held by Crossman in the spring of 1894. No
development had been done up to that date aside from the assessment work.  Col.
Wharton had faith in the mine the start and believed he had a fortune in it, and
when he was offered nearly $100,000 for it last summer his friends thought he was.
making & mistake. e thought not, and the sale just made justified his j t.
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The Columbia River Hydraulic Mining Co. have given F. G, Kegler a contract
for some $3,000 worth of wotk on their property in the Big Bend, «Yich will be done
-during the winter.  The lumber will be cut in the vicinity, and five men employed on
the job. Two hydraulics and 3,400 feet of pipe have already tr.en ordered,

The shipments of coal from Nanaimo and Wellingtor lact month were :

Tons,

New Vancouver Coal Co.... ovvvvnnnn.. 16,677
Wellington ..o viiiii e, 19,535
L8110 A 17,450
Total....... et recenaeie. 53,062

The shipments for September amounted to §5,676 tons or 2,014 tons more than
those in October.

The bullion and ore shipments from the Slacan district at last report were:

. Toxs, VALUK,

Smelter, Pilot Bay...........o00ennn 140 $14,000
Le Roi mine, Rossland.............. 573 28,650
{osie Mine, Rosslard..oouiunne.. ves 128 6,400
Var Eagle Mine, Rossland.... ...... 7 3,500
Goudenough Mine, Sandon........... 20 2,000
Wellington Mine, Slocan District ... .. 17 1,700
Alamo Mine, Theee Forks........... . 17 1,700
Total........cocu e 963 $57,050

Total so far for 1895......... 25,242 51,977,420

A. B, Hendryx, of the Pilot Bay Smelter, says that ** the compressor and drills at
the Blue Bell mine will be ready for operation in about twenty days. It isthe intention
10 keep one of the drills continuously at work on the vein of conper on the lower level,
Many thisgs are hoped for from this waorking of the copper. It assays well, and we
shall determine what there is in it Thete is another vein of coppr-beating ore in the
mine which carries one ounce of silver to each per cent. of copper.  We are taking
out large quantities of ore every day from the Blue Bell and sending it to the smelter.
At the smelter the work is poing on much as usual.  We are using ore from the
Skyline and Number One minc at Ainsworth; in fact, we are taking theis entire
product. The Hooker Cicek district will be heard from. The owners of one claim
sent down some fine ore to the smelter, and the returns were a surprise to them all.
Another season will witness many new and rich discoveries in the \West Kootenay.”

LEGAL.

Fraser River Mining and Dredging Co., Ltd, v. Gallagher—Important
Decision to Company Promoters.

Chief Justice Davie's judgment in this celebrated case, which was heard recently
in the Supreme Court of British Columbia, is as follows :—

In Broderip v. Salomon, 12 R. 89, a company com only of Salomon and his
telatives had been formed under the Companies Act, 1862, for the ostensible purpose
of purchasing and carrying on Salomon’s business, but with the manifest object of
swindling everyone who might become connected with it, outside of the Salomons.
At the instance of creditors, the sale of Salomon’s business to the company was de-
clared to be fictitious, and Salomon was directed to indemnify the company a(gzinsx its
debts and liabilities, It has been stoutly contended that the Fraser River ompany
was a mere scheme to swindle-subsequent shareholders, and that acting upon priucipies
similar to Salomaon v. Broderip, Alworth, who had puschased a controlling intetest in
the shares of the company, at a comparatively insignificant price, should be ordered at
the suit of subsequent shareholders to contribute to the assets of the company, the
difference between the nominal value of the shares and what he paid for them. But I
am of opinion that, so far from the formation of the company being a swindle on the
past of Alworth, the company, so far as he was concerned, was formed with perfect
honesty of purpase, that he gut his money (which was the principal money furnished)
into the concern in goodl faith, with the object of developing what he believed to be a
valuable property, and that the advantages complained of in this action were purchased
dona_fide only for his own protection, and 10 guard again«t the possibility of his inter-
ests being sacrificed by those who had contributed nothing, or next to nothing. The
facts of the case are these: .

C. S. Bailey, W. Bailey, T. J. Beatty, W. H. Gallagher and James Tallyard had
applied for a lease from the Government of 42 miles of the Fraser siver, for the pur-
pose of dredging for lgold. Being without ?unds for_entering upon the work, they
made an agreement, dated gth Fchnu?', 1894, with C. E. Crockett, who claimed to
have experience in such enterprises, to furnish $25,000—$12,000 within go days and
the remainder from 1ime 10 time as required, upon condition that a company was to be
formed with a nominal capital of $2,500,000, divided into 250,000 shates of $10 each,
of which Crockelt was o receive 58 per cent. He was to be the general manager of
the company, and was to expend the money in building a steam scow and comp eliﬁ
and equipping_pumps and machinery necessary 10 successiully operate the claims, and
10 be at work inside of 9o days. By a supplementary agreement of the same date, in
consideration of $34 (receipt acknowledged), Bailey and the other holders of the lease
-ansigned to Clockett an undivided one-sixth interest therein, Crockett agreeing 10 pay
one-sixth of all future expenses in connection with the claims, agreeing to vest in the
Anglo-American Mining Company the use of any patents he had for mining pucposes

to act as general manager of the company, giving the company the benetit of his
knowledge until the company should he in successful operation.

Crockett was without means to find the needed $25,000; %0 he went to Daluth,
where he enlisted Alworth, who on behalf of himself and friends engaged 10 find the
necessary funds, Crockett himself contributing $2,000. The terms upon which Al-
worth found this , except as to a further transfer of shares by Crockett, to which
I shall presently refer, are contained in an agreement dated 1oth May, 1894, made
between the Baileys, Beatty, Gallaghe: and Tallyard of the first part, and Crockett of
the second part, and Alwotth of the thitd part, which, after teciting the leases (or
applications for them), the expenditure by Crockett of time and money in preparatory
development work, and in enlisting Alworth and his associates in the enterprse, goes

on to provide for the completion of the leaszs, and the formvios of a company to be
called the Anglo-American Mining Co., Ltd. Liability, to be capitalized at the same
amount divided into the:smue number of shares, a4 provided by _lhe agreement of the
oth February, 1394, and having for its purpose the construction and operation of
suitable and proper plant for the development af the property, and the dr~dging of the
Ded of the river for gold, The agreement goes on to provide for the transfer of the
leases to the intended com ny, Crockett engaging to devute himsell wholly to the
procuring and equipment of suitable plant for dredging the river. Alworth agrees to
pay into the treasury of the company the necessary moneys, including the first year’s
rental upon the leases, such moneys in the aggregate not to exceed $25,000, to be
{:id from time 1o time as required, ** it being by all the parties hereto assumed and

lieved that the inoneys herein provided for shall be sufhcient,” for the purposes of
dredging operations,  For these considerations Bailey & Co. agreed to cause to be
issued and delivered to Crockett §t per cent. of fully paid and unassessable capital
stock, in full discharge for his services, etc., and Crockett agrees immediately upon
receipt thereof Irom the company, in consideration of the moneys agreed to be fur-
nished by Alworth, to teanster and deliver to Alwarth $850,000 in par valuc of the
stock of the corporation. The remaining 49 per cent, of the capital stock is to be
issued and delivered to the Baileys & Co., as fully paid and unassessable stack, ** the
same to be in full consideration of all the expenditures of time, money and lahor by
them and in foll consideration for the transfer and delivery to the company of the
feases. * 11 is then agreed that should the $235,000 10 b furnished Ly Alworth be
insufficient for the coustruction of the plant, and its establishment in success!‘ul operas
tion, then that any fusther moneys which might be required, should be furnished and
raised without Alworth contributing thereto at all ; and, so as to provide an assured
means for raising such further moneys when required, the Baileys & Co. and Crockett
are to deposit in escrow with a chartered bank, the Baileys a one-third part of their 40
per cent. and Crockett a one-third part of so much as remains of his §t per cent. after
deducting thereout the $850,000 to be transferted to Alworth. It is fucther pm\{ided
that this excrow stock should be held in trust to the order of a committee to consist of
Crackett. Gallagher and Alworth, and that in case it became nec to find money
in excess of Alworth’s $25,000, that sufficient to meet such excess should be raised by
sale of escrow stock (*“ to be made up hy contributions pro rata from respective hold-
ings thereof ") at a price to be fixedd by the committee ; the owners being at liberty to
save their stock from sale by contributing *“ cash in place thereof,” It is also provided
that the plant is to be deemed completed and in successful operation, when the same
should be accepted bty the boare! of‘ directors of the company.

From the evidence it appears that the company was duly formed, but before
its formation Crockett agreed to turn over to Alworth one.third of his remain-
ing interest in the company. The consideration for so_doing is stated by Alworth to
have been $508.42, a payment certainly made by him to Crockett, for which the
cheque was produced. Crockett, on the contrary, swears that these shares were
turned over to Alworth for no valid consideration, and the suggestion is that they
were turned over for and as part of a scheme 10 pgive Alworth an undue advantage
over the other sharcholders. Still, the fact remains that $508.42 was paid by Alworth
to Crockett.  Crockett does not satisfactorily account for this payment ; in one place
he says it was paid him for his share in money realised for some stock bought from
Tallyard ; but that is a manifest mistake, for the Tallyard money, some $590, was
a separate payment; in another place he says the $508 cheque was for 2 two-third
share of expenses somehow or another, but how he does not explain, due from Al-
worth to him.  In face of such conflicting statements, I am bound 1o believe Alworth’s
account, which shows that the ane-third of Crockett’s stock, other than the 85,000
shares stipulated for under the agteement of 10th of May, was purchased for a cash
consideration of $308.00, which, as Alworth says, was for one-third of his expenses
which he (Crockett) placed at that sum. I must say that I did not quite understand
at the trial what this meant, but, in reading over the correspondence, 1 find not only
an explanation of what was meant by expenses, but a cogent, because accidental
corsoboration of Alworth’s evidence on this point ; not alluded to, so far as I rtemem-
ber, at the trial. I refer 1o Crocket’s letter to Alworth, dated June 8th, 1894,
Leing a distinct offer of the share of stock in question, at the price mentioned,
which is stated to be Crockett's expense so far in securing the property. It o.ﬂ)“"
also that Crockett agreed to transfer a further one-third of his shares to Wood and
Heimick, in consideration, as I understand Crockeit, for their introduction to Alworth,
and the others who put the money in. These others have no complaint to make
regarding this transfer of stuck 10 Wood and Heimick. The company was
incorporated on the 3rd July, 1894, and, before its first meeting, Wood and
Heimick, by indenture dated 3oth july, agreed to pool their stock, amounting in
the aggregate to 127,500 shares, thus giving them absoluie control of the company,
and at the me:ting of 3oth July, Alworth, Wood and Crackett were elected «irectors,
and, conformably 1o the agreement of the 10th of May. 85,000 shares were allutted to
Alworth, and 42,500 to Crockett, who, pursuant to his agreement with Wood and
Heimick, transferred them cach 14,166 sgares. and the same number to Alworth. [t
also appears that Alworth transferred some of his 85,000 shares to Woeodaad Heimick
for what they had cost him. Alworth, Wood and Heimick have all along acted in
concert ; in fuct, it appears that Wood and [feimick’s shares practically belong to
Alworth, and they have acted throughout as Alworth’s agents.

It fusther appears that after the $25,000 subscribed, as to $8,500 personally by
Alworth, and as to the remainder {except Crockeit’s $2,000) by Alworth or his
friends, had been exhausted, Crockett maved and Gallagher and all parties consentep
to assess the escrow stock $3,000 to pay liabilities, and afterwards again a second as.
sessment was ordered, upon the motion moved and carried by the votss of Gallagher
and Crockett. Crackett during all this time was engaged in procuring and placing in
position the necessary machinery and plant for the prosecuation of mining operations,
drawing for the necessary moneys from time 1o timsupon the secretary, Me. Wood,
who, in turm, was kept su“)p]ied by Alworth, who, to quote from Crockett’s evidence,
‘“ was very prompt in sending his money to help along the enterprise,” *“and there is
no sugfsnon that his accounts are not straightinrward and clear,” and, in a letter to
Alworth, dated August 17th, 1894, Crockett says : 1 feel as though Wood getting
me acquainted with you, and the fact of your getting the capital to put this thing on
its feet, ought to earn me a fortune and a very large one.” .

Eventually, when the plant was getting towards completion, Crockett met with
a mishap in running the dredge ashore. It was a pute mishap as far as I can sce, and
n:d;nniculur blame attributable to Crockett. Hs= scemed, however, 10 blame himself,
and on the 2nd January, 1895, sent in his resignation, and Alworth ther undertovk to
complete the plant. Up 10 this time the most perfect confidence existed between
Crockett on the one hand and Alworth and his associates on the other, but, soon after
the resignation trouble developed itself hetween Crockett and Alworth, Gallagh<r and
the Haileys ranging themselves on Crockett’s side. Some thousands of dollars more
than had been raised by the iwo assessments were, in Alworth’s opinion, required to
gropcﬂy complete the plant, but Crockett contended that it could be done for $100 or

150, and he and Gallagher, as members of the escrow commitiee, refusedto levy the
necessary asscssment, —aich refusal led to the suit to compel the casrying out of the
agreement, which resm:2d in a decree accordingly. The present suit was then brought
to remove Crockett and 7iallagher from the office of trastees, and was opposed mainly
on similar grounds to those set up in the counter claim presently mentioned.
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On the joth day of July at the commencement of the thal I wade an order 1e-
moving Cmcicn. but Gallagher, having intimated his willingness to concur in the as-
sessiuent, was permitted to remain as trustee, and the tial was adjourned.  The as.
sessment for raising the necessary money has been levied accordingly upon the escrow
stock, but matters can now proceed no further, as Gallagher tefuses to councur ina
sale unless ordered o do so by the court, and the further hearing of the case with the
object of removing Gallagher has now been proceeded with,

In 1his stage of the snit Edwards has been goim‘d as 4 panty, and given leave to
counter claim against the plaintiff, Alworth, and again-t Woad and Heimick, and, as
a co-plaintuff with Gallagher and Crockett, he complains—aund I must admit with con-
siderable reason—that he has been defrauded and deluded into lm{ing shares at a
comparatively high })ticc which are now placed in competition with escrow stock,
which is being sold for neat to nothing.  But who has sodetuded him 2 Not Alworth,
Heimick or Wood, so far as I can discern, but the very men with whom he is asso.
ciated in this litigation, his co-plainifis, Crockett and Gallagher. Fdwards purchased
a portion of his shates at the fitst sale of escrow stock, which sale was ordered, as it
will be remembered, by Gallagher and Crockett, and the remainder fiom T, J. Beatty.
He says he made no enquiry regarding the formation of the company, but as alluring
Mr. Edwards to the auction sale, a highly seductive and untruthful advertiseiment was
published, and prospectus issued, prepared not by Mr. Alworth, but by Mr. Gallagher
and one of the other members of the commitiee,

The advertisement was as follows

NOTICE TO THE PUBLIC.
IMIORTANT AUCTION SALE OF MINING SI10CK.

1 have received instructions to offer for sale by public auction at my auction room
63 Cotdova street, on

SATURDAY EVENING, 1HE 12111 INsT.,

\Aixhuull reserve, 2 number of shares of the Fraser River Mimng and Dredging Co.,
Limited.

This is no wild-cat scheme as it has been rw\cd that there are mmmense quanutics
of gold 1 the bed of the Fraser river, which canonly be secured by dredging on
account of the strength of the current.

The plant, costing $40,000, has been puschased and set up teady for work, and
it is ol the best and most modern manufacture, and will soon be wotking, so that only
a short time will intervene before large teturns may confidently be expected from the
present outlay ; an opportunity like this may possibly never occur again to secure stock
10 this the most promising project for the securing of the precious metal so near the
hand of man and which in the past has been so ditticult to oltain,

S. J. EMANUELS,
Auctioneer,
Remember the time and place, 63 Cordova stree?, Saturday evenng, 8 p.m.

In truth no such sum as $40,000 had been enpended, and so far from the dredge
being set up ready for work, both Mr. Gallagher and Mr. Beatty, as well as Mr.
Crockett, knew 1t was stratided on a bar, and tne and trouble must be cx‘wndcd in
geuting it 1o wotk.  ** The large seturns which may confidently be expected * may or
may not materialize ; in the meantime it is an utterly undevelopad property. Gallugher
and Beatty also prepared a praspectus—for which Alwotth is not shown to have been
in any way responsible, or ¢ven to have scen—the material postions of which, 10 put
the matter very mildly, are petfect fiction. No prospecting of any kind has been
shown to have been done by the Fraser River Mining and Dredging Company : in
fact, it is notorivus that the company, without anything but the bare word of Mr.
Crockett when he went to Dulmh and found Mr. Alworth and his friends, was fosmed
to take over leases already granted to Gallagher and his associates, upon which even
first year's rent had not been paid, yet the prospectus states ** That the company, after
spending several seasons prospecting the country and testing different dsedging appli-
ances, have secured from the Government 2 lease of 40 mules of the most suitable

round, * * * athorough prospection of which shuws that the tass will average
g: per yard.”  ** The test of the different dredging appliances ™ was purely imaginary,
as also was the statememt that ** The company has abso secured tinber hinuts enough
to supply timber for their own use for many years ;* the fact being that the company
has not a foot of timber land lwlon%ing tit—a must wendacwus statement all through,
But, as temarked befote, this production does not come from Mr., Alworth, but was
concocted by the very men, Gallagher and Beatty, with whom Mr. Edwards is associ-
ated in thic litigation.  The company are not responsible for this prospectus, for they
never issued it, and outside of Gallagher and Beatty, no one scems to have been aware
of it, and Gallagher's evulence goes to show that after distnbuting some copies he
suppressed the remainder.  These gentlemen are now, through Edwards, who, after
all, has but comparatively very small interest inthis company, asking that Mr. Alworth,
the man who has contributed all the money, shall be compelled 1o pay up for their
benefit not only the $23,000 of which they have had the advantage, not contributing
thereto themselves a single dollar, but shall pay up also the difference between the
$23,000 and the 127,000 shates he holds at $10 per share.  Really, if such a demand
had not been sobetly urged, it would be past conception.

I grant that if in debt, and being wound up, Alworth would, notwithstanding his
having what are nominally paid-up shares, have to contribute for the debis of the con
cern to the extent of (if necessary) the face value of his shates : the Companies Ac,
1590, scction 20, is perfectly clear on this point.  But that is not the case, no credi-
tors intervene.  In England under the Companies Act, 1862, it seems to be a debat-
able point whether the owner of shares sold at a discount can, during the life of the
cowmpany, at the suit of the shatcholder who has paid full value for his shares, be
made to contribate the deficiency.  Lord Herschell in the Qoregum Co. vs. Roper
L. R., 1892, Appeal Cascs, 123, was prepared to hold, had the point been urged,
that he could not, and in re **the Pioneer of Mashonaland Syndicate,” 3 Rep. 265,
Mr. Justice Vaughan Williams distinctly holds that a fully paid-up sharcholder has no
zight 1o assert such claim, cither by action during the life of the company, or by pe-
tition upon winding-up.  If such is the law under the English Joint Stock Companies
Act of 1862 and 1367, a fortiosi would it be the case under the British Columbia Com.
panies Act, $1890. I can well undenstand that, proceeding under the Companies Acts
of England, Lord Halsbury should in ¢ K¢ Railway Time Tables Publishing Co., 12
R., 121," whilst holdiug himself at liberty to uphoid the contrary rule should the case
come before the House of Lotds, hold that in the Court of Appeal, upon a winding-
up shares issued at a discount must contribute.  That undoubtedly is the law, as es-
tablishe by in r¢ Almada and Tirito Co., 38Ch. D. 415, 350 L. T., 159, and in re
Weymouth and Chatinel {slands Steam Packet Co,,, {1891) 1 Ch. 66, 63 L. T., 686,
and I should not be surprised to find that when the point comes before the House of
Lotds Lord Herschell's sirong dictum the other way is oversuled 5 but that is because
of, and the English cases proceed upon, sections in the Companics Act, 1862, which
are absent from the Britsh Columbia Companies Act.  In the English Act, under
¢ Liability of Members,” the measure of such liability is an amount sufficient 10
satisfy all claims of creditors ; to pay all expenses of liquidation, and 10 adjust the
claims of members fufer se, and scction 25 of the English Act of 1862 specifies as

patt of the information to be entered on the regd  f members the amount * paid,
or agreed to be considered as paid,” “onthe .- s of each member.” Here we
have no corresponding legislation to this, its oper .uon 3 20 far as liability of the share-
holder to contribute scems limited to the claims of creditors,  Sections 6 and 20 of
the Companies Act, 1890, are as follows ¢

6. **No sharcholder in any such company shall be individually liable for the
debts or liabilities of the company; but the fiahilil)‘ of cach shareholder shall bhe
limited to the calls and assessments to be legally levied upon the shares held by him,”

20. (1) ** Each shareholder, until the whole amount of his stock has been paid
up, shall be individually iiable to the creditors of the company, to an amount equal to-

. that not paid up thereon, but shall not be liable to an action therefor by any creditor

before an execution against the company has been returned unsatisfied in_whole or in
part; and the amount due on such exccution shall, subject to the provisions of the
neat section, be the amount recoverable with costs agoinst such sharcholders,”’

{2) **Any sharcholder may plead by way of defence, in whule or in patt, sny -
off which he could set up against the company, except a claim for unpaid dividends,.
or a salary, or allowance as a trustee.”

Whatever view may hereafter be taken nnder the English acts of Lord Herschell's.
remarks, they appear to be unassailable when applied to the British Columbia Act,
and they directly apply to this case : ** But the question before Your Lotdships does
nat arise in the case of a winding-up. The jnterest of the creditor is not in issue,
The action is brought by a shareholder avowedly for the purpose of benefiting the
holders of the ordinary shares at the eapense of thuse who ure possessed of the prefer-
ence shares which were taken on the express condition that their holders should not
be required to pay wote than £5 per share.  To accede simpliciter to the prayer of
the plaintiff, wou{d, as it seems to me, be to sanction a violation by the cumrcny ofa
soletn agreement enteted into between them, and those who took the shares, [
should have thought it was wrong to do this, except in so far as the contract provides.
for that which has been otheswise provided for by the legislature. In so faras the
obligations arising under the contract do not involve a contravention of any enactment
of the legislatire, Usee no reason why they should not have effect given to them, * *
Eacept when the legislature has expressly, or by implication, forbidden any act to be
done by a company, their rights must be governed by the ordinary principles of law,
and they are free to make, as between themselves and their sharcholders, such contracts.
as they please.”  {See also Canada Law Journal, February, 1894, . 35.)

It appears to me, although the point was nut urged in the argument of this case,
that there is a wide distinction between the English companies’ acts and our own. It
was strongly urged by Mr. Bodwell that the acceptance by Alworth and by Heimick
and Wood of the two-thirds of Crockett's stock, and the transfer by Alworth to-
Heimick and Wood of part of his 85,000 shares at bedrock prices must be taken as.
bribes accepted by direcrors, for which, upon principles laid down in * Re Nant..V,.
Blo. case,” L. R. 12, Ch. D., 738, and ** Re G. Newman & Co., 12 R, 148,” they
must account to the company, and, as showing that Alworth was taking semething.
which he knew to be morally wrong, reference was made to his ietter to Crockett, in
which he asks Crockett 1. write him a letter (which Crockett never wrote and docs.
not produce), in form of a draft letter enclosed in Alworth’s, denying that he, Aiworth,
had anything on * the side in the company,” ** as some persons scemed to think that
he, Alworth, had some side agrecment.” T find myself unable to place any such un-
favourable construction on Alworth’s letter. I think that in asking a denial of any
**side agrecment ” he had in mind only his position, and, honestly, asked a denial of
that which could with truth be dcnic(?. It 3s signiticant that Crockent, whilst endea.
voring to give a dishunest impression to Alworth's letter, does not produce the letter-
which Alworth asked him 1o write. 1 observe no indications of anything fraudulent
or wrong in the transfers as between Crockett, Aiworth, Hetmick and Wood, and, in.
the absence of fraudulent intent, such transacttons are not open to impeachment.
(Lands Allottment Co. vs. Broad, 13 R., 101.)

The ground of Gallagher's defence and of Edwards’ counter claim, is a charge of”
fraud against Alworth, which, in my opimon, uucrli fails.  If it could be shown, as.
claimed by the pleadings that the activns of Alworth, Wood and Heimick ** are part
and parcel of 2 fraudulent and collusive scheme and conspiracy between them to obtain
control of the company by any means, and to practically close out all the Vancouver
shareholders, and that Alwarth is the prime mover therein, and Wood and Heimick
are werely active tools employed by him to canry out such illegal and fraudulent
schemes and purposes,” there would be no difficulty in bringing justice home to Al.
worth, | think Edwards is entitled to some consideration, but not _against the com-
pany, who had issued their shares before his purchase.” He was, 1 think, too sanguine
in buying shares without making enquiry as 1o the constitution of the company, but,,
at the same time, 1 think the company was blameworthy in not taking care 1o disclose
its true position before the escraw shares were offered for sale s or, indeed, befare it
came into the power of Beatty, Gallagher and other shareholders to dispose of stock,
On this ground, in dismissing Edwards’ counter claim, which I do, I shall dismiss it
without costs.  {See British Seamless Co., L. R. 17 Ch. D., p. 475.)

Crocketi and Gallagher are, I think, mainly rcs']wnsiblc for all the trouble. The-
tormer was guilty of what appears 10 me fiom one of his letters of a deliberate sugges-
tion to load the mine, and so practice a huge deception upon the pubdic.  Gallagher,
besides being associated with Lad company, was responsible for a fraudulent pros-
pectus, and a false advertisement.  Crockett has alseady been removed from the trus.
teeship.  The order will he to remove Gallagher also, and that the plaintiffs, by
original action, recover their costs of suit against Gallagher and Crockett,

METALLURGICAL NOTES.

| Wee Copper Assay.~—~Mr. R. S, Dulin, in the Journal of the Ametican Chemical!
Socicty, advocates the precipitation of copper by strips of aluminium ¢ dissolving the
coppet in nittic acid, adding excess of ammonia and litrating with standard cyanide of
potassium solution, care beinyg taken that the same amount of nitric acid and ammonia
arc used in both the check and the assay. \We have always found that when care is.
taken to eliminate foteign bodies and the check is made analogous in every way to the
assay, that the cyanide method gives results very closely approximate to both the jodide
and eleciric methods.

. . Mr. Albert Ladd Colby read a paper before the autumn mecting of the Lehigh
Valley branch of the Awetican Chemical Society on Rapicd Methods of [ron and Steel
Analysis. He stated that 2,444 analyses were made in a single week in the laboratory -
of the Bethichem Iron Co. At the closc of the miceting a souvenir was given to
member ; it consisted in one of the armor-plate washers manufactured by the Bethie.
hem 1ron Co.on which wasengraved, *¢ Accurately analyzed for carbon in 12 minutes;-
manganese in 10 minutes, phosphorous and silicon in 30 minutes.” The name of the-
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member to whom it was presented and the date and place of meeting was also stamped
on the washer.

After the decision of the English Coust of appeals {with reference to the Mace
Arthur-Forrest patent for extracting gold from its otes by cyanide of potassium) that
the patent could be upheld if the speaification and second claim alone were considered,
but that the first claim was contradictory and therefore made the. patent invalid, the
Cassels Gold Extraction Co., who own the patent, appealed to the Controller-General
of Patents for leave to amend the patent, and the same was granted them. The
amended patent has recently been published,  The body of the specification remains
unaltered.  In the first claim the word dilute (as applied to the strength of the cyanide
solution) has hicen omitted, and the second claim is really a disclaim, for it 1cads,
“ We declare that we do not claim generally the use of solutions of any strength.*

A new book entitled *¢ Economic Mining,” by C. G. Waraford Lock, has just
been published by E. &. . N. Spon, London.  The book is divided into three parts,
the fisst part treating of mining and metallurgical operations generally, prospecting,
power dritling, Llasting, shaft and well-sinking, ventilating, lighting, winning, hauling,
|oislinf. concentrating and reducing,  The second past treats of non-metalliferous
niinerals and the third part of wetallifetous minerals.” By omitting the too customary
historic sketch, the author gained space for matter of economic if not of scientific value.

Mr. 1. C. Klement has succeeded in making dolowite from carbonate of limes
previous experimeaters have always worked on calcite and failed.  Mr. Klement
argued that as dolomite was often found in coral reefs, and Sosby has shown that the
catbonate of lime in coral reefs probably existed as argonite, he thetefore concluded to
experiment on aragonite,  From a large series of eaperiments he finds (1) that a solu-
tion of magnesiun sulphate in the presence of chloride of scdium at a temperatuze of,
or above 60° C. decomposes aragonite with formations of magnesiuvm car‘;onalc: (2)
that this action increased with the rise of temperature, and with the concentration of
the solntion, and is greatly diminished by the absence of sodium chloride; (3} that
secent coral is attacked by magnesinm sulphate in the same way as aragonite; {4) that
the lagoons of modern coral teefs aflord alf!he conditions of temperature saturation,
etc., necessary for the production of carbenate of magnesia in the manner of his ex.
pesiments.

The Zeitschrift fur Amorgamsche Chemie, gives a very complete account of the
synthesis of metaliic ores by crystalization from solution in the appropriate molten
mictal by Fredrich Roessler. Tgnc work includes the production of crystailine sulphides
and sclenides of such metals as lead, bismuth and silver, or arsenides, antimonides
and bismuthides of platinum, paladium and gold.  Thus, for instance, silver bismuth
sulphide was obtained by a(}ding 2 grammnes of silver sulphide to 20 grammes of
molter bismuth, the product was subjected to the action of nitric acid (sp. gr. (1.1)
and there remained datk crystals intermixed with silver white crystals, the Iatter con.
sisted of a bhismuth silver alloy and finally dissolved in the acid.  The datk crystals on
dying, pussessed a silver-blue lustre forming pretty groups of octahedra attached in
rows and had the composition Ag Bi S,, and Ag,S; Ba, S;.

Otter Flat Gold and Platinum Mining Co. Ltd., has been registered at
Victoria, B.C., to operate mines in the Province of British {Columbia. Authorized
capital, $200,000, in shares of $5. Directors, Samuel K. Twigge, Benjamin J.
Cornish, and Arthur B, Diplock. lcad oftice, Vancouver, B.C.

Evening Siar Mining Co. Ltd., registered under the Foreign Companies Act,
statutes of British Columbia, sth October, 1895, with an authorized capital of $1,000,-
000 and headquarters at Spokane, Wash,

[ ]

Gold Hill Mining Company Ltd., rcgistered 14th October, 1895, with an
authorized capital of $500,000, and headquarters at Spokane, Wash,  To operate in
British Columbia,

Arganaut Gold Mining Co. of Kootenay, Ltd., is applying fur incorporation
in British Columbia, with an authorized capital of $5000,000, 10 take over and acquire
in any lawful manner, mining leases or mining clains, or any other mining property,
in any part of the Province of British Columbia, and in particular to_acquire from
Frederick Colleton Inncs, two (2) certain mineral claims sitvate in the Trail Division
of Kootenay District, known as the Eleanor mincral claim, and the Londonderry
mineral claim, as recorded in the Mining Recorder s office a1 Rossland, and to pay
for the same cither in cash or fully paid up stock of the company, or the bonds, de-
bentures, shares, stock and securities of this or any other company or corporation,
Head oftice, Vancouver, B.C. Directors, A. Graham Ferguson, S. O. Richards and

John G. Woods.

Virginia Gold Mining Co., Ltd., registered 26th October, _1888. Author-
ized Capital, $500,000. llead oftice: Spokuno. To operate in British Columuia.

Richmond Developing and Mining Company, Ltd., has been incorporated
to adopt and carry into cffect with or withont modification, an agreement dated the
29th October, 1895, between Alexander McLeod, Charles Basney, and §. T, Erring.
ton, and to carry on_mining in British Columbia. _Authorized capital $120,000, in
shares of $10.00 cach. Hcad office : Vancouver, B.C. Dircctors: Alexander Mc
Leod, Chatles Barney and John T. Enington.

Dr:zision Developing and Mining Company, Ltd., is secking incorporation
to carry on the business of mining in British Columbia with an authorized capital of
$500,000. Head office : Vancouver, RB.C, Directors: George Lawson Milne, Vic-
toria, B.C.; John McQuinlan, John J. Banfield, Jonathan Miller, and John P,
Catroll, all of the city of Vancouver, B.C.

———

Silverine Gold Miniug Co., Ltd., registered 3oth October, 1895,  Authorized
capital, $500,000. Head office: Spokane. To operate mines in British Columbia,

Chandos Mining Co., Ltd., Application for_incorporation under Ontario
statutes.  Authorized capital, $199,000, in shares of $100, 1lead office : Toronto.
Directors: J. A. Hanway, New York; Jas. Robinson, Montreal; R. H. Green,
Toronto; J. G. Young, Toronto ; and James Pearson, Totonto.

Krupp's Mining Machinery.

. The ore concentration plant which was shown erected and in work by the firm of
Fried. Krupp Grusonwerk of Magdehurg-Buckan, Germany, at the Mining Exhibition
"l‘x Santiago, has been bought by the Chilian Government for the schoo! of mines
there.

FI Ferrocarril reports that the ore concentrating machinery of the above named
firm obtained special award and two first prizes at the Santiago exhibition,

FRIED. KRUPP
GRUSONWERK,

MAGTHODERURGH-BUOK AT (G

ENGINEERING WORKS, IRON AND STEEL FOQUNDRY.

CONCNTRATION MACHINERY.

Gruson Rock and Ore Crushers of speci-
ally strong construction,

Roller Mills, Stamp Batteries,
CHROMK STEEL SHOES and DIES.

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

MORE THAN 700 AT WORK.

Amal ating Apparatus, Hydrau-
lic Clusﬁi‘exfs, Jig' a,::?iines, Harz and
Bilharz Patterns, Round Buddles, Im-

oved Rotary Tables, Frue Vanners,
mgroved Percussion Tables, Salsburg
Tables, Sweeping Tables, Amal
Cleaners, Ama]gam-Distining and Gold
Smelting Furnaces, etc.

COMPLETE CONCENTRATION PLANTS.
Plants for Silver Extraction by the Francke
Amalgamation System.

Twelve Awards at the Columbian Exposition.

)

AGENTS:
{ JAS. W. PYKE & CO.,

: 135 St. Francois Xavier Street
CANADA: MONTREAL. ’

For the United States: THOS. PROSSER & SON, 15 Gold St. New York.

For Mexico: Oficina Tecnica de las Fabricas, de Fried, pp, Essen y Fried.

Krupp Grunsonwerk, Magdeburg-Buckau, 20 Calle de San Augustin, Mexico,

For South Africa: Fried. :gmpp rusonwerk, South African Agency, P. O. Box
399, Johannesburg, S. A. R.

WALPOLE ROLAND,
CIVIL AND MINING ENCINEER.

Reports, Surveys, Estimates and Development.

Engineering.and Mining Journal, New York.
T‘ﬁ%m‘ﬁm Mining iejview, Ottawa, and
The Mining Journal, London, England.

References :
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J. BURLEY SMITH

CIVIL & MINING ENGINEER.

(30 Years' Experience.)

GLENALMOND,
Buckingham, Que.

Undertakes the
Prospecting of Mines and
Mineral Lands . .

Diamond Drill - Borings made by Contract for all Minerals (Earthy and
Metalliferous), Artesian Wells and Oil Springs, also Deep
Soundings for Harbours, Rivers, Canals,

Tunnels & Bridge Foundations.

QUARRY SITES AND CLAY FIELDS TESTED

Plans and Sections made Showing Result of Borings—Gold Drifts Tested to
Ledge by the New Pneumatic and Hydraulic Tube System and the
Yield Ascertained—Flumes, Ditches, Monitors and Placer
Mining Plant Generally Designed and Constructed.

PROPERTIES EXAMINED and REPORTED ON and ASSAYS MADE.

. W. JOXNS”®

Sectional Coverings

FOR ALL HEATED SURFAGAS-

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

H. W. JOHNS MANUFACTURING CO.

87 Maiden Lane, N.Y.

JERSEY CITY,
BO3TON,

NEW YORK,
©HILADELPHIA,

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 of Ores, Metallurgical Pr

83 YORK STREET, ROSSIN BLOCK, TORONTO. '

THE JAMES MORRISON BRASS MFG. GO.

(EIDIXITEI).

By

\-

\ oLoss vawe
AN ni88 cocr

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, &c.

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

JOHN B. HOBSON,
- Mining Engineer and Metallurgist.

L. F. WARNER, Jr.
Hydraulic and Mining Engineer.

HOBSON & WARNER
MINING ENCINEERS

Quesnelle Forks, - - - British Columbia.

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

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

REFRESENTED AT VANCOUVER BY

J. M. BROWNING

Corner Granille and George Streets, Vancouver, British Columbia.

18 YEARS'

EXPERIENCE
IN LINK-BELTINC.

WE CARRY 1N 8TOOK OVER 20 TONS.

POWER TRANSMISSION MACHINERY.

BELTING, OABLE, ROPE OR LINK-BELTING.

CABLE OONVEYORS FOR LONG-DISTANCE OONVEYING,
STEEL SCREENS, MOCULLY ROCK ORUSHERS, STEEL
PULLEYS, GRIP PULLEYS, SHAFTING UP TO 28 FEET LONG.

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

- WATEROUS, BRANTFORD, OANADA

EWART LINK-BELTING

S8TANDARD S8TEEL CHAINS AND S8EVERAL
SPECIAL CHAINS FOR

ELEVATING AND CONVEYING MACHINERY

FOR HANDLING MATERIAL OF ALL KINDS
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 ABOVE ALL COMPETITORS.

COAL IS MONEY, WHY NOT SAVE IT BY USING THE

T. J. C. INJECTOR

THE MOST ECONOMICAL BOILER FEEDER IN THE WORLD.

Absglutely Automatic. Easil hed.

. PER CENT. saved In coal over an other make.
20 Applicable to all kinds of Bo uu

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 cannot 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.

No. Price. Horse Power.
$ 700 4to 8
xg 7 oo 8to 16
15 105 - 16 to 40
20 15 00 40 to 72
F 22 50 72 to 120
35 30 00 120 to 220
45 38 oo 220 to 300

Hamilton Brass Manufacturing Co. Ltd.

HAMILTON, ONTARIO.

THE BABCOCK & WILCOX

WATER TUBE

STEAM
BOILERS

OVER |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 service from any

and every cause.

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

Recent sales in Canada exceed 7,000
Horse-power.

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

SEHOPS AT BELLEVILLE, ONTARIO.
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SCHOOL OF MINING,

KINGSTON, ONTARIO.

The fo_llowing ‘Co:u.rses are Offered

1. 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. Sc.)
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
Junuary 8th, 1896, and continuing eight weeks.

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

The School is provided with well equipped Laboratories for the study of Chemical
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,



PROVINGE OF NOVA SCOTIA.
Leases fop Mines of Gold, Silver, Coal, Iron, Coppe, Lead, Tin

—AIND——

PRECIOUS STONES.

‘TITLES GIVEN DIRECT FROM THE GROWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1802, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in 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:

oot exceed twice its width. The cost is 50 cents per area. Leases of any number of
Aareas are granted for a term of 40 years at $2.00 per area.  These leases sre forfeitable
if not wurked, but advantage can be taken of a recent Act by which on payment of 50
cents annually fur cachi area contained in the lease it becomes non-forfeitable if the
{abor be nut perforined.

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. on smeltcd 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 applicatiom
accurding to priority.  If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week

- and twenty-four hours for every 1§ miles from Halifax in which to make application 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 myultle&
All titles, transfers, etc., of minerals are registered by the Mines Department for a
mominal fee, and provision is made for lessees and licensees whereby they can acquire
promptly either by arrangement with the owner or by arbitration all land required for
their mining works.

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

GOLD AND SILVER.

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

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

The 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. NNVA SCOTIA.
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'DRUMMOND, McCALL & GOMPANY.

IRON, STEEL & GENERAL METAL MERCHANTS.

OrricE: New York Life Building, - MONTREAL, QUE.

CANADA IRON FURNACE COMPANY, Limited,

—— - MANUFACTURERS OF——

CHARCOAT PIG ITROIN

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

Offices: NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, - Managing Director.

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

MONTREAL CAR WHEEL COMPANY

RAITROAD CAR WIEHERERLS
STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

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

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUN DRY OO Ltd.

bast 11on Pipes | oo - Syl G, &6

WORKS: LACHINE QUEBEC

OFFICES NEW YORK LIFE BUILDING MONTREAL.

LUDLOW HYDRANTS VALVES. &c,, ALWAYS ON HAND
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THE DOMINION WIRE ROPE COMPANY, Lro.

=——————NMONTREAL———=

Manufacturexrs of ‘TLANG S FPATENT WIRE ROXIE.
FOR

TRANSMISSION AND COLL.IERYQ PURPOSES.

WHEN . oy SOLE CANADIAN AGENTS for the

S8OLE CANADIAN AGENTS for the §

JEFFREY

CELEBRATED
STEEL GABLE GONVEYORS ’ |
| “BLEICHERT”
Handling Coal, Ores, Minerals,
Refuse, Etc. e = TRAMWAYS.
Also Ropes for Hms’cmg, Mmmg, Elevators, Ship’s nggmg and Guys, E’cc Etc Send for Catalogue and Estimates to P.O. Box 2274
ROBB-ARMSTRONG

AUTOMATIG ENGINES

SIMPLE, TANDEM and GROSS-GOMPOUND.

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

ROBB ENGINEERING COMPANY, LTD K AMHERST NOVA SCOTIA.

Domin on Goal Company Limited.

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

————OFFERS FOR SALE—

STRAM, GAS and DOMESTIC CUALS ufH [GHEST QUALITY

Carefully prepared for Market by improved appliances, either F 0.B. or Delivered.

It is also prepa.red to enter into Contracts with Consumers covering a term of

years. Its fa,cﬂltles for :supplymcar Bunker Coals with promptness isTunequalled.

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

J. S. MCLENNAN Treasurer, 95 Milk St., BOSTON, MASS.

DAVID McKEEN, Resident Manager, "~ M. R. MORROW, v
Glace Bay, Cape Breton. - 50 Bedford Row, Halifax,
» KINGMAN BROWN & CO.; Custom House Square, Montreal.

HARVEY & OUTERBMDGE Produce Exchange Building, New York, Sole Agents for "New York and. for Export.



