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.o RUBBER GO0DS TOR HINING PURPOSES..

Steam and Air Hose, Rubber Bumpers and Springs, Fire Hose,«
Pulley Covering, Rubber Clothing and Boots. '

..MANUFACTURED BY..

THE GUTTA PERCHA & RUBBER MF. C0. o TURONTO Limited

lIDGERWﬂOD [NGIN[S

- SPECIALLY BUILT TO MEET THE VARIOUS REQUIREMENTS
g IN MINES AND QUARRIES FOR

HOISTING OR_WINDING

- AND ALSO IN THE EO\HPPI*NG OF

Locke-Mlller System of Cableways

MAnunc-runzo IN cAquA BY

 THE JAMES GOOPER WANF, CO. Limited

299 St. James Street, MONTREAL

o ama...——mumx, 124 Hollis St.  RAT PORTAGE, c/o Diamond Drili Co  ROSSLAND, P.O. Building.



FRIED KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

MINING MACHINERY

ORE CRUSHING: AMALGAMATION :

Stone Breakers of specially strong construc- Amalgamation Tables and Pans, Larslo’s Gold

tion, Roller Milis, Chilian MIII: Amalgamators, Settlers, etc.

BALL MILLS SEPARATION and CONCENTRATION :

for dryndwtcr shing, mere than 1,800 at Sepan.t s, Exhaustors, Hydraulic Classifier:
work Percussion Tables, Jgge Rotating Ro nnd

STAMP BATTERIES Tabln.

Shoes and Dies of Krupp’s Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant

: a, For treating by the Wet Method with Stamp Batteries, Amalgamation and Concentration.
. b. For Dry Cru Kn by Ball Mills DutExtnctnandlwhng

A COAL WASHING PLANT
Large Testing 8tation for Crushing and Dressing Ores at the Works.

For Canada: JAS. W. PYKE & Co,,Merchants Bank Building, MONTREAL,

Age nts For the United States : THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
For Mexico : PABLO BERGNER, Apartado 549, MEXICO.
For South Africa: UNITED ENGINEERING CO., Ltd., P.O. Box 1082, JOHANNESBURG, S.AR.

000000060000 0¢ 0000600000006 060

| R AI L JOHN J. GARTSHORE, 83 Front Street West

Opposite Queen's Hotel TORONTO, ONT.

o damremwe . ... MINING EQUIPMENT, Ete.
THE WM. HAMILTON MANUFAGTUNNG i I.MTEII

ENGINEERS AND CONTRACTORS
-PETERBOROUGH NELSON  VANCOUVER

00000000000000000000600000oooooo

We are...

. Sole Agents and
Manufacturers In
Canada for this
Table. :

Infringers will be prosecuted

THE WILFLEY TABLE
’WWWWW‘

We contract for the Design and Construction of Complete Stamp Mills;
Concentration, Chlorination, Cyanide and Smelter Equipments.



We carry a Large Stock.

W. H, C. MUSSEN
& C0.

MONTREAL.

Obtain our Prices.

THOS. FIRTH & SONS, Ltd., Sheffield,
‘Tool Steel and Rock Drill Steel

ALWAYS CARRIED IN STOCK.

AR CAMS, THPPETS, BOSSES, ROLL
JNE) SHELLS, CRUSHER PLATES.

H. W. DeCOURTENAY & CO.

86 and 88 McGILL STREET

+ Agents for Canada.

BERNARD BEANDILER

IMPORTER OF

CARBONS AND BORTS

For Diamond Drills and all Mechanlical Purposes

GOODS SENT SUBJECT TO APPROVAL 65 Na.ssa,u Street, N Ew YORK, N.Y.

ADAMANTINE SHOES & DIES ALSO CHROME CAST STEEL.

THE CANDA PATENT SELF-LOCKING CAM

TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mills.
These castings are extensively used in all the Mining States and Territories throughout the World. Guaranteed

to prove better and cheaper than any others.  Orders solicited subject to above conditions. When ordering send
sketch with exact dimensions. Send for Illustrated Catalogue to

] cHROME STEEL WORKS,
' :(NiNIIOAOVPEENRUE:rgEé"FS. BROOKLYN, N.Y., U.S.A- Cauda Cam.

F. E. CANDA, President. C. J. CANDA, Vice-President. F. MORA CANDA, Secretary. T. I. JONES, Treasurer.

HADFIELD’S
PATENT
dSANVONVIA

Sole Representative in Canada FRANC'S T. ECC, M. E. 4 Canada Idg., MONTREAL
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{ DEXVER. 161 Tremont St. HOME INSURANCE BUILDING. LONDON. ENG. 160 Dastwond e

ALLIS-CHALMERS (0.

P ———————————— . | ] 58 A §) { S 1]
THE EDWARD P. ALLIS CO. FRASER 8 CHALMERS, GATES IRON WORKS, DICKSON MFG. CO.
Milwaukee, Wis. Chicapo, 111, Chicago, I11. Scranton, Pa.

MANUFACTURERS OF

Mining Machinery

GATES TUBE MILL

This cut illustrates the highest type of all modern fine pulverizers, namely, the Gates Tube Mill. As a tube
mill it is essentially a fine pulverizer and when used as such is effective and economical, giving large capacity at a
very low cost for repairs. The Tube Mill consists of a plate steel shell, made to revolve by means of heavy gearing
at about 25 revolutions.per minute. The shell is about half filled with hard flint pebbles and material to be pulver-
ized, and the constant rotation and wave-like tumbling action of the pebbles produces an enormous and flexible
grinding surface. It is continuous in its operation, being equipped with the Gates Patent Automatic Adjustable
Feeder and most approved form of dustless discharge. As the fineness of the discharged product depends upon
the quantity of material fed, we have taken special pains to produce an automatic feeder, driven from the mill itself,
capable of being adjusted to a nicety, which is not found in any other tube mill. In a modified form this same type of
mill can be used for wet pulverizing, and we have furnished a number of the smaller sizes for regrinding jig tailings.

We have patterns for and are prepared to manufacture mills 36, 42, 54 and 60 inches in diameter, and of any
practicable length for the respective diameters.

BRANCH OFFICEN: GENERAL OFFICE : BRANCIOFFICES :

NEW YORR, Broad bachanueliig e SALT LARE (1T, Dooly Block.
PITTSBLURG, 1212 Irick Bldy CH l CAG O o N0 l LL..U.S'A. SPOKRANL. 512 First Ave

MINNEAPOLIS, 6 tornExc hangebiy SAN FRANCINGO, 623 Hav want Bldy
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'ALLIS-CHALMERS (0.

— SUCCESSOR 1O
THE EDWARD P. AlL1IS CO. FRASER 8 CHALMERS, GATES IRON WORKS,

A i DICKSON MFG. CO.
Milwaukee, Wis. Chicago, 111, Chicago, I11.

Scranton, Pa.

MANUFACTURERS OF

Mining Machinery

Klein Combi-
nation Classifier

This classifier embodies a new prin-
ciple, viz: the use of compressed air
with the water to effect the sizing, thus
greatly reducing the quantity of water
ordinarily required.

It is a well recognized fact that to
obtain good results in concentration, a
very careful, complete and accurate
sizing of the material must be made.

It is also necessary to make a com-
plete separation of the slimes from each
sizing, as they invariably contain con-
siderable values, which, if mixed with
coarser material, would be lost.

The Klein Combination Classifier
will do this without any difficulty, thus
permitting separate treatment of the
slimes mixed with 2 minimum quantity
of water.

This classifier can be used to size, or
separate, materials crushed to 6 milli-
meters and finer down to the most
minute particles; it, therefore, will
dispense with the use of sizing trom-
mels for material finer than 6 milli-
meters, and this will be a great item of
saving in the renewal of perforated
coverings, as well as in the loss of time
incident to these renewals.

These classifiers have now been in
use for over two years and therefore
are not an experiment.

For further particulars and descrip-
tion send for our pamphlet.

Klein Medium Classifier in the Desloge Cons. Lead Company’s
Mill, Desloge, Mo.

Extensive Builders of

CONCENTRATING MACHINERY bescrirrion

BRANCH OFF1 GENERAL OFFICE : BRANCH OFFICES

NEW YORN. Broad ExchangeBldg ;‘ * SALT LAKE (1T, Doolv Bloch.
PITTSBURG, 1212 Trick Bldg, C“ l CAG O . lLL.,U.S.A. SPORANE. 512 First Ave

MIN\EAPOLIS, H6 (ornEchangebidg, SAN FRANCINCO. 623 Has wani iy,
DENVER. 14 Tremont S1. HOME INSURANCE BUILDING. LONDON 1. 160 Dashwood House
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Class B-D Compressor
LAir Cylinder s next to Frame |
'

Compound Belt-Driven Compressor

Cross-Compound Corliss Compressor

{{EASTERNBRANCHES | HE AD OFFICE & WORKS,

ROSSLAND.B.C.
meownowr|| SHERBROOKE, [[chesittes

VANCOUVER.B.C
HALIFAX NS. QUEBEC. RAT PORTAGE ONT
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THE BEN FUSE

The Popular Fuse Throughout the Dominion

SOLE maAaN UFACTURERS

WM. BENNETT SONS & Co.

ROSKEAR SAFETY FUSE WORKS
Camborne, Cornwall, England.

ACENTS IN CANADA:
J. H. ASHDOWN, Winnipeg, Man, MECHANICS SUPPLY CO., Quebec.
CAVERHILL, LEARMONT & CO., St. Peters St., Montreal. WM. STAIRS, SON & MORROW, Halifax, N.S.
ROWLAND MACHIN, General Agent, Yates Street, Victoria, B.C.

IMPROVED NEEDLE LUBRICATORS.

On a PATENT PNEUMATIC and SELF-
ACTING PRINGIPLE,

IN GLASS

' INSTRUCTIONS for FITTING and ADVANTAGES

The Lub.icators being carefully fitted by enlarging the oil hole to fit
the plug part of stopper, or otherwise by reducing the plugs to fit exist-
, ing oil holes, the needle must be perfectly round, smooth and clean, so
' as to work freely in the tube, the flattened end reaching about half-way
. up the inside of Lubricator, while the other end rests on the shaft or
axle, will produce the following results, viz. :—
1st.—Free working of the machinery by perfect lubrication.
2nd.—A saving of more than 75 per cent. in oil.
3rd.—Corresponding economy in steam-power and coals.

4th.—Cleanliness, and consequent saving in labor, cngineers’ |
stores, etc. ‘

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

WRITE FOR PRICES TO

©— . THE HAMILTON BRASS
B THE CLEANER Tll'l‘ CLEANS CLEAN, MFG' cﬂ" Lim“edl

No Moisture. No Secale. Saves Cost Quickly. HAMlLTON. ONT.
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INGERSOLL- SERGEAN

AIR COMPRESSORS

...SIMPLE OR COMPOUND...

AND

ROCK DRILLS

..FOR HARD OR SOFT ROCK..

DUPLEX STEAM ACTUATED COMPOUND AIR COMPRESSOR, CLASS G
With Compound Double Acting Air Cylinder and Receiver Intercooler.

COMPLETE MINING AND QUARRYING PLANTS.

JAMES COOPER MAN'F'G CO. LIMITED

MONTREAL.

BRANCHES—124 Hollis St., Halifax, N.S. ¢/o Diamond Drill Co., Rat Portage, Ont. P.0. Building, Rossland, B.C.




THE CANADIAN MINING REVIEW, i

WALKER BROTHERS

WIGAN, ENGLAND

ATR COMPRESSORS

AGGREGATE POWER AT WORK, ABOUT 550 IN NUMBER, EXCEEDS 250,000 H.P.

A—

TR e ) g

...... Ar aemwe

WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS
ORIGINALLY CONSTRUCTED BY OTHER MAKERS.

RIO TINTO COMPANY

We have reccived permission to state that tests made by the officials of the “ RIO TINTO COMPANY °
during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their mINES
in SPAIN, showed that the Coal Consumption was 1.54 Ibs. of Welsh Coal per Indicated Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

—THE BLACKWALL TUNNEL=—=

For the construction of the Tunnel, Six Alr-Compressing Engines were crected, The largest Two Pairs of Compound Engines, we.e supplied by ns.
Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunnel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :—
8, PEARSON & SON, ConTracTORS, BrackwaLL TunneL Works, East Greenwich, S K
Messrs. WALKER BROTHERS, PacerigLp IRoNworks, WIGAN. May roth, 18y;.

Dear Sirs,—We are pleased to confirm what we told you verbally the other day, viz: that we consider the Air Cylinders and Valves of your Compressors to be the best for such
work as we have been carrying out on the above Contract.

One of your Engin r almost a year without stoppin d it gives us great pleasure tosthus testify to the good qualities of the plant which
we purchased from you, &lnes ran for a ¥y We are, Du,g{,:,“ Yaursg taithfully. Signed) pro 5. PEARSON & SON, E. w_pMou_

FRANCIS T. PEACOCK, M.E., &5 44 Canada Life Building, MONTREAL
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Chemical and

Assa! Apparatus

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HATMILTON-MERRITT PROSPECTOR’'S OUTFITS. .. ..

Becker’s Balances and Weights.
Battersea Crucibles and Muffles.
Hoskins’ Gasoline Furnaces.
Kavalier’'s Bohemian Glassware.
Munktell’s Swedish Filters.

OUR 1887 CATALOGUE ON APPLICATION.

Lyman, Sons & Company

380, 382, 384 and 888 St. PAUL STREET
MONTREAL.

——

LONDON NEW YORE  PARIS

J. BASZANGER & CO.

108 FULTON ST., NEW YORK, N.Y., U.S.A.
IMPORTERS OF

CA R BO N s (BLACK DIAMONDS)

anoe BORTZ

For Diamond Drills and all Mechanical Purposes.

OK\

>1CARBONS P%

%0 N\
‘AMOND O

Finest Quality and Shapes at Lowest Prices.

Goods Sent on Appryoval.
WORN OUT CARBONS AND FRAGMENTS BOUGHT.

0000000000000000

$

DIAM

90000000 06000000060000000 0000000000000008 .““.a.“!
mmmmmmmmmmmmmmmmmmmmmmmmmmmm 900 06000

OND DRILLS

They remove solid cores through rock.
They furnish the cheapest-known method of prospecting.
The capacity of our Drills is from 350 feet to 6000 feet.

000606006
0000000

$

SEND FOR OUR DIAMOND DRILL CATALOGUE.

0000 m..!
P00 0000000000000 00000000000000000000000000000000¢

:

000900060

STANDARD DIAMOND DRILL GO.

1644 MONADNOCK BLOCK, CHICAGOD, U. S. A.

‘§o::mmmmmmmmmmmmmmmmmmmmmmmmnommmmm
0000000000000000000000000

0000660606

$
i
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NOVA SCOTIA STREL & COAL €0, Lid.

PROPRIETORS, MINERS AND
SHIPPERS OF

.Sytney Mines Bitummous Coal.

Unexcelled Fuel for Steamships and Locomotives, Manufactorics, Rolling
Mills, Forges, Glass Works, Brick and Lime Burning, Coke, Gas
Works, and for the Manufacture of Stecl, Iron, Ete.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screem Bars, Forged Steel
Stamper Shoes anmd Dies, Blued Machinery Steel 35 to 14" Diameter, Steel Tub Axles
Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 5+ to 5
true to 000 POTt Of OMe Inch.

A Full Stock of NILD FLAT, RIVET-ROUND and ANGLE STEELS Always on Hand.

Special Attention Paid to Miners’ Requirements.
CORRESPONDENCE SOLICITED,

Steel Works and Head Office : NEW GLASCOW. N.S.
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"DIAMOND |

DEEP DRILLING

makes economical mining and the deepest
hole can be drilled at the smallest cost by a

DIAMOND
'ROCK DRILL

It can cut through 2,500 feet of solid rock in a
j vertical line. It brings up solid cylinders of
rock, showing formation and character.

Made in all capacities, for Hand or
Horse-power, Steam or Compres-
sed Air—mounted or unmounted.

You will find lots of
information in our
new catalogue—
may we send it?

American Diamond Rock Drill Co.

95 Liberty St.,, NEW YORK CITY, U.S.A.

Cable Address, “ Occiduous,” New York.

' ROCK DRILLS
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[SULLIVAN

HOISTING ENGINES

FOR ALL PURPOSES

HEAVY HOISTS A SPECIALTY

AIR COMPRESSORS
DIAMOND DRILLS ROCK DRILLS
COAL MINING MACHINERY

TO INSURE PROMPT ATTENTION, ADDRESS DEPARTMENT No. 7.

MACHINERY CO.

135 Adams St. Chicago, US.A.
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'DRUMMOND COAL
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The Standard of Excellence

in Bituminous Coal and Coke

for Blast Furnaces, Foundries,

Manufacturing and Domestic

RELIABLE, UNIFORM and STRICTLY HIGH GRADE

Shipped from Pictou Harbour, Halifax, and all Points
on Intercolonial Railway and Connections by the. ..

Intercolonial Goal Mining Co. Linite

AGENTS :

Hugh D. MacKenzie, Halifax.

Pictou.

Chas. W. lves,

Darrow, Mann & GCo., Boston.

Arthur E. Scott, Quebec.
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Head Office. MONTREAL, Que.

JAS. P. CLEGHORN,

President.

CHEARLES FERGIE,

Vice-Pres. & General Manager

D. FORBES ANGUS,

becretary-’l‘realurer.
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..COAL..
 DOMINION GOAL COMPANY, LIMITED

Glace Bay, C.B. Canada

MINERS OF

BITUMINOUS GOALS | “INTERNATIONAL” GAS COAL

The celebrated ‘¢ Reserve And the best steam coal from its

coal for Household use. Collieries on the Phalen seam.
®

Y early Output 3, 000,000 Tons.

‘ = . v - E SR R

| International Shipping Plers of the Dominion Coal Co. Limited, at Sydney, C.B.

Shipping facilities at Sydney and Louisburg, C.B., of most modern type. Steamers cm.“rying 5,000 tons loaded in twenty-four
hours.  Special attention given to quick loading of sailing vessels. Small vessels loaded with quickest despatch.

Bunkex» Coal

The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispateh.  Special
attention given to prompt loading.  Steamers of any size are bunkered without detention.
By improved screening appliances, lump coal for domestic trade ig supplied, of superior fuality.

APPLICATIONS FOR PRICES, TERMS, &ec., SHOULD BE MADE To

ALEXANDER DICK, Gencral Sales Agent, GLACE BAY, C.B.

KINGMAN & CO., Agents, Custom House Square, Montreal, P.Q.
M. R. MORROW, Agent, 50 Bedford Row, Halifax, N.S.

R. P. & W. F. STARR, Agents, St. John, N.B.

HARVEY & CO., Agents, St. Johns, Nfld.

C. SHIELDS, 2nd Vice-President and General Manager.
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 JEFFREY ELEVATORS

DESIGNED TO SUIT THE CONDITIONS

B e e
N __)
.

We also manufacture a Complete Line of

ELECTRIC MINE LOCOMOTIVES

COAL CUTTERS
Power Drills Screens

Bmm  mE e Caa
:\vg" S =E . rmw

~ =

i
it

Crushers Conveyors, Etc.

JEFFREY LOCOMOTIVE HANDLING ORE CARS.

“ The Jeffrey Manufacturing Company S S b3

NEW
CHAIN
CATALOGUE

NOW READY

SEND
FOR COPY
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THE BABOOCK & WILCOX

'(‘éi‘

WATER TUBE

STEAM. ..
BOILER. .

was first patented by Stephen Wilcox, in
1856. Over 3,000,000 H.P. now
in use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC
LLIGHTING or other power purposes.

Large book ‘‘STEaM” sent free on

- 1T T .
n 3 Ti
v
® t'*._

application.

.....

BABCOCK & WILCOX LIMITED ENGINEERS

» AND BUILDERS.
HEAD OFFICE FOR CANADA :
NEW YORK LIFE INSURANCE COMPANY’S BUILDING, Il PLACE D’ARMES, MONTREAL.

THE JOHN McDOUGALL

Caledonian Iron Works Co. Limited

MONTREAIL Que.

TANKS AND
BOI I WROUGHT IRON
WORK . . :

HYDRAULIC AND MILL MACHINERY
GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS

~emsoaror. WORTHINGTON PumpPs

Meters, Htc, Rife Hydraulic Engines and The New York
Filter Manufacturing Company
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Electric Blasting Apparatus. ==

-y Victor Electric Platinum Fuses.

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. All
tested and warranted. Single and double strength with any length of wires.

Blasting Machines.
The strongest and most powerful machines ever made for Electric Blasting.
They are especially adapted for submarine blasting, large railroad quarrying,
and mining works.

SINGLE _STRENLIH _ &
E o ki

DQUBLE STRENGTH

Victor Blasting Machine.
Fires 5 to 8 holes ; weighs 15 lbs., adapted for prospecting, etc.

nsulated Wires and Tapes, » Blasting Caps, Fuse, Etc.

MACBETH & CO., 128 Maiden Lane, New York, U.S.A. CATALOGUE

Hamilton Powder Company

Manufacturers of Explosive

—_—
ANUFACTUREDJ “Es
" oNLv 8V A

Office: 4 Hospital Street, Montreal. Branch Offices throughout Canada,.

WI R E R 0 PE *“ WHITECROSS " Best English Rope

Plough Steel and Other Grades,
A. C. LESLIE & CO.. Canadian Agents, Montreal.

Imported Promptly at Lowest Prices.

Iron_and Steel Structures for Collieries,
M
Metal Mines and Smelting Works.

——c” TES and omelting vworks. ...

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

. A LARGE STOCK OF ., .

ROLLED STEEL BEAMS, JOISTS, GiRDERS, CHANNELS, ANGLES,TEES, Z BARS AND PLATES

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

Dominion Bridge @o., Ltd., e oo

MILL AND MINING MAGHINERY

Shafting. Pul eys, Gearing, Hangers, Boilers, Engines, Steam

Pumps, Chilled Car Wheels and Car Castings. Brass and Iron

Castings of Every Description. Light and Heavy Forgings.

ALEX. FLECK 4"OTTAWA
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A customer says: -

“We find the 100 horse power engine bought from you
very satisfactory. The saving in fuel is about $25 per
month over the engine we were running before.”

Robb Engineering Co. L.td.

AMHERST, N.S.

A ents WILLIAM McKAY, 19 McKenzie Creseent, Toronto,
g { WATSON JACK & CO., 7 §t. Helen St., Montreal,
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o JOHN DAVIS & SON ey i, ngen

MANUFACTURERS OF

Instruments of Precision ...

TRANSITS THEODOLITES

HEDLEY DIALS  LEVELS, & e
ANEMOMETERS

DRAWING INSTRUMENTS

SAFETY LAMPS of all kinds, Lamp Parts and Supplies.

STOCK AT MONTREAL.  SEND FOR CATALOGUE AND PRICES.

SOLE REPRESENTATIVE FOR CANADA

FRANGIS T. PEACOCK, Canada Life Building, MONTREAL Extensivels used inthe

‘Surveying, Mining and Engineering Instruments

accurate ano (VIINING TRANS'TS MOST IMPROVED
A COMPLETE LINE OF ENCGINEER'S INSTRUMENTS AND SUPPLIES.

Reasonable Prices. Send for Catalogue. Repairs a Specialty.

HEARN & HARRISON roreeoaue smeer MONTREAL
A. LESCHEN & SONS F?O’PE CO.

SOLE MANUFACTURERS OF

LESCHEN’S - TRAMWAYS

Rope

Patent Flattened
Strand Wire Rope

REMEMBER! Ail genuine Hercules \hlreu}i?p?hr: rfei:;esr(ind. Wire Rope, Manila, Sisal Rope, Wood, Iron and Steel Blocks gzsi:?;’t'ion
HOME OFFICE: 920-922 No. First St., St. Louis, Mo. BRANCHES : 320 fork; Shicago,

[C.COC.C0I0,0,00,000,0,00,0,0000,00,0,00,0,0.0C,00C.0.C,OCOI0CC00000 000,

THE DENVER FIRE CLAY CO. |

1742-1746 Champa St., DENVER, COLORADO, U.S.A.

ASSAYERS and CHEMISTS
SUPPLIES,

MANUFACTURERS OF
Furnaces, Crucibles,
Scorifiers, Muffles,

and all kinds of Fire Clay goods for
metallurgical purposes.  Also Bone
Ash, Borax Glass, and strictly C.P,
Granulated Lead.

SELLING AGENTS FOR

AINSWORTH BALANCES.

B WrRITE FOR CATALOGUE.
C.0CCL0C 0000 B0 00 OO CCOC CCCO RO

Brunton’s Patent Pocket Transit

For Surface or Underground Surveys

C

O CC

THE accompanying illustration shows an

operator taking vertical angles with the
Brunton Patent Pocket Transit.

It is the most accurate and reliable pocket
instrument made for preliminary surveys of
every description.

&

Case of aluminum 234 by 234 by 1 inches;
weight 8 ounces.

Nearly 1,000 in use by prominent mining
engineers, mine managers, civil engineers and
geologists everywhere.

May be purchased from any reliable supply house
or direet from the sole manufacturers . . . « . .

Wm. Ainsworth & Sons,

Sole Manufacturers

Denver, Colo., U. S A.

Send for Catalogue B-5 for full particulars.

0000000000 CCOoRAASGCO0IC 00000000000
| &
C.C.0C.0.C.0.0.0000IC 000000000,

0,0,0,C,0,0,

9,

®
O,
O
®
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THE GRIFFIN

THREE ROLLER

.ORE MILL..

“The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for working all
kinds of ores that require uniformly fine crushing by the wet process.  This Mill is a modi-
fication of the well-known Chilian Mill, but the rollers run upon a crushing ring or die,
which is inclined inwardly at an angle of about 3o degrees, the rollers themselves also being
inclined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as the
weight of the rollers themselves as a crushing agent.  The Griffin Three Roller QOre Mill is
therefore a Mill of great strength, and has few wearing parts. We construct these Mills,
with extreme care, using only the best of raw materials, which are most carefully worked
by men who are specialists as mill builders.  We sell the Griffin Ore Mill on its determined ‘b

arerits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

- 'Bradley Pulverizer Co. is™
PLEEEE0E0PEE0LEEELEEEEEEEEEEEEEEEEEEE4444444440

FOR SALE 56 Ib. STEEL RE-LAYING RAILS IN CANADA,
in Excellent Condition, with Fastenings, Rails Ready for Ship-
ment.  Also Locomotives, Steam Shovels, and other Railway
Equipments.

For prices and particulars, also our new Catalog, write :—

NEW AND SECOND HAND M. MITSHKUN CO.
FOR RAILWAYS, TRAMWAYS, &c. DETROIT, MICH.

— Iron

Bleichert Wire RUDB Tramwa Grooved

MORE BLEICHERT TRAMWAYS IN USE THAN ALL OTHERS. ‘N? heels

* Bleichert Tramway of Ludwig Mond,
. Victoria Mines, Untario, Canadi.

APPSO SS PSS SF PP P S

MANUFACTURED BY

THE TRENTON IRON CO.

TRENTON, N..J.

Eugineers and Cor.ltracto'rs, and sole licensees in North America for the Bleichert System. Also, 3
Wire Rope Equipments for Cable Hoist-Conveyors, Surface and Underground Haulage, etc. D 0 ge GO
Illustrated book upon application, L L]

New York Office—Cooper, Hewltt & Co., 17 Burling Slip. TORONTO
Chicago Office—1114 Monadnock Bullding. CANADA
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MINING SUPPLIES

PICKS SHOVELS WIRE ROPE CHAIN
DYNAMITE POWDER DETONATORS FUSE
BAR IRON STEEL DRILL STEEL & eNRus

STEAM & COMPRESSED AIR HOSE HARDWARE
PIPE VALVES FITTINGS ETC.

RICE TLEWIS & SOIN

LIMITED

HARDWARE TORONTO

THE BUCYRUS COMPANY

SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDGES

PLACER MINING MACHINERY OF THE ELEVATOR BUCKET TYPE.
RAILROAD WRECKING CARS AND PILE DRIVERS. CENTRIFUGAL DREDGING PUMPS,

e Manufactqrers and Dealers in...

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, c.
I 2., ONTARID POWDER CO. Limited ™ *iimerston ome.
of Practica

ESTABLISHED 1878. 2—MINING ENGINEERING

AFFILIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAL ENGINEERING
4+—ARCHITECTURE
- ) s—ANALYTICAL anp APPLIED CHEMISTRY

This School is equipped and supported entirely by the Province of

1
SCIB"CB Tﬂlﬂntﬂ Ontario and gives instruction in the following departments
J

Special Attention is directed to the Facilities possessed by the School
for giving Instruction in Mining Engineering. Practical Instruc-

tion is given in Drawing and Surveying, and in the following
Laboratories :

1—CHEMICAL 3—MILLING 6—ELECTRICAL
3—ASSAYING 4—STEAM 7—TESTING
s—METROLOGICAL

The ,S°h°°1 also has good collections uf Minerals, Rocks and Fossils.
Special Students will be received as well as those taking regular courses,

FOR FULL INFORMATION SEE CALENDAR.

L B. STEWART, Secretary.
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LOBNITZ GOLD DREDGRRS aRg

AT WORK IN BRITISR NOmrTH

AND BOUTH AMERICA, APRICA.
ASIA, &0

Telegraphic Address:
LOBNITZ. RENFREW Al Code used.

“NOT AN EXPERIMENT: IN GENERAL USE THROUGHOUT THE WORLD”

The New Jackson Hand Power Rock Drill

Handled and operated by ONE MAN, will accomplish work of THREE MEN drilling with Bits and Hammers.

WILL WORK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,

It Saves Labor,

It Saves Mohe'y.

Write for Catalogue.

H. D. CRIPPEN wwiue 52 Broadway, New York

The Colorado Iron Works Co.

THE above Company take pleasure in announcing to the mining
world that they have purchased the contro.ling interest in

THE PNEUMATIC CYANIDE PROCESS CO.

and the patents protecting said PROCESs al] over the world.

The results attained by this ProcEsg during the past three years
both in rapidity of treatment and the high percentage of extraction
obtained, have been so remarkable that it is now recognized as the

Office and Works : Standard Cyanide Process of the World. Office and Works :
No up-to-date mine owner or Mmanager can afford to use the old,
DENVER, COL. slow and wasteful methods when he can get the use of the PNEUMATIC DENVER, CoOL.

ProcEss at a merely nominal cost.
The record of 4o years of successful mill and smelter work made
by

The Colorado Iron Works Company

is a sufficient guarantee that they would not handle or recommend any-
thing but the BEST in any branch of metallurgy. They are now pre-
pared to build the best cyanide plants ever erected, and, if desired, run
them for 30 days before delivery to the purchasers.

Address all

Inquiries to The P neum&tic Cya,nide Process 00306 Boston Bld.

Denver, Colo.
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HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under thelr Special Act of
Parliament.

NITRATE OF SODA.

Cable Address: - BATHOTA, LONDON.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

Oak Leather Belting .......
Hydraulic and Mechanical Leather

MONTREAL and

TORONTO.

[NG BROT

15 Bell’'s Lane
QUEBEC.

Lumber

Asbestos
Chromic Iron

Mills at River Ouelle, Lyster, Kingsburg,
Pabos, Cedar Hall.

-

ASBESTOS-- Crude, Fibreized and Paper
Stock Hampden Mine, Thettord.

CHROMIC IRON MINE—BIlack Lake.

C. L
BERGER
& SONS

9 Province Court,
BOSTON, Mass.

SUCCESSORS TO
BUFF & BERGER.
SPECIALTIES :
Standard Instruments
and Appliances
for Mining, Subway,
Sewer, Tunnel,
and all kinds of
Underground Work.

SEND FOR CATALOGUE

McPherson, Clark, Camphell & Jarvis

Barristers, Sollcitors, &c.

OFFICES :
Trusts and Guarantee Bullding

16 King St. West, Toronto, Can

Cable Address: CLAPHER, TORONTO,

NICKEL

The

Canadian Copper
Company

74 BROADWAY

NEW YORK

OrrorD CorPPER Co.

74 BROADWAY, NEW YORK.

Copper and Nickel Smelters

WORKS AT CONSTABLE'>s HOOK, N. J.
Opp. New Brighton, Staten Island.

Copper Ore, Mattes, or Bullion Purchased. Advances
made cn Consignments for Refining and Sale.
Specialty made of Silver-bearing Ores and Mattes—

Copper Ingots, Wire Bars and Cakes—Ferro-Nickel

and Ferro-Nickel Oxlides for use in preparing Nicke)
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.

LICENSES TO PROSPECT

or work Minerals on any of their Lands and Reserva-

tions covering nearly a quarter of a million acres in
Eastern Ontario, and principally within the belts con-
taining Iron, Phosphate, Gold, Galena, Plumbago,
Mica, Marble, Building Stone, and other valuable

minerals, are issued by

The Canada Company

For list of lands and terms apply to the Company’s
Mining Inspector and Agent

ANDREW BELL, C.E, D.L.S,, Etc
ALMONTE, ONT.

OLDEST EXPERTS IN

06‘0 Molybdenite,

\\ ) Scheelite,
\). . é&.\ Wolframite,
Talc \\&Q\ (4 Chrome Ore,

* N i 1 Ore
Mica, Y C‘* Nicke ’
Barytes.\ G‘? Cobal} Ore,
Graphite Cerium, and
Blende, ' all Ores
Corundum, a;ﬁ 1
Fluorspar, nerals
Feldspar.

A BEST FICURES.®
ADVANCES ON SHIPMENTS,

CORRESPONDENCE SOLICITES, G
Canies—Blackwell, Liverpool, ABC Cod
A & Neal, Mining ang Ceuccr:al Co:i'e,M[?ir:}l,:i ‘
e

Code and Mullers Cog,

LARCEST BUYERS.

ESTABLISHED 1869.

Lepoux & Co.

99 JOHN ST., NEW YORK.

Sample anﬁssay
Ores and Metals.

We are not Dealers or Refiners, but Receive
Consignments, Weigh, Sample and Assay them,
selling to highest bidders, obtaining advances when
desired, and the buyers of two continents pay the
highest market price, in New York Funds, cash
against our certificates.

Independent Ore
Sampling Works
at the Port of
New York. Only
¢ two such on the
Atlantic seaboard

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

GROUND MICA

Various brands, for makers of
Malleable Castings, for Furnace Lin-
ing and Annealing, for Mica Lubri-
cants, for Fire-proof Paint and roof-
ing mixtures, for paper makers, etc.

MANUFACTURED BY

The Ontario Mica Works

6 and 8 PRINCESS ST.

KINGSTON, ONT.
Canada Atlantic Ry.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.

TRAINS DAILY
EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

(uebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston

And all NEW ENGLAND POINTS
Through Buffet Wagner Sleepers between Ottawa and New York

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

E.J. CHAMBERLIN, J. E. WALSH,

General Manager. Ass. Gen. Passenger Agt,

C.J. SMITH, Gen. Traffic Manager.

! S. DILLON-MILLS
! MINING EXPERT
|

Address all correspondence to

w 538 Huron Street TORONTO.

Specialty :

| Examination, Prospecting and Initial
Development of Mining Properties.
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DIRECTORY OF MINING ENGINEERS, CHEMISTS, ASSAYERS, ETC.

JOHN E HARDMAW, S.B.
CONSULTING
MINING ENGINEER

Room 2, Windsor Hotel Montreal.

. 20 years’ experience in the Mining and Reduction of
| Gold, Silver, Lead and Copper.

13 years as a Specialist in Gold Mining and Milling.

’

JOHN B. HOBSON
CONSULTING MINING ENGINEER
Manager Con. Cariboo Hyd. Mining Co., Limited
BULLION, BRITISH COLUMBIA,

28 years’ experience in the equipment and operation
of large Hydraulic, Deep Gravel, Drift and Gold
Quurtz Mines, in California and British Columbia.

Telegraphic and Cable Address;
““ ITorsox,” AsCHROFT, B.C.

J. B. TYRRELL

-.ate of the Geological Survey of Canada.

MINING ENGINEER

DAWSON - . - YUKON.

Telegraphic Address—Tyrrell, Dawson.
Code used—Bedford McNeil's.

MonTREAL TESTING LLABORATORY.

MILTON L. HERSEY, M. A .Sc. (M)
CoNSULTING CHEMIST OF THE
CanaptaN PaciFic RaiLway Company.

146 St. James Street MONTREAL

ASSAYS OF ORES

ANALYSES of all materials made with greatest accurscy.
SAMPLES BY MAIL—1I cent er 4 ozs.; iimit 24 oz-.
INSTRUCTION IN ASSAYING, Etc., to Prospect-

ors and others.

MINERAL PROPERTIES EXAMINED.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER
30 Years Experience.
RAT PORTAGE - - . ONTARIO.

Undertakes the P'rospecting of Mines and Mineral Lands.

Diamond Drill Borings made by contract for all minerals
IC]arlhy and metalliferous), Artesian Wells and Oil >prings,
?,5.0 Deep Soundings for Harbors, Rivers, Canals, ‘I'unnels and
.nc}ge boundgumg.\. Quarry Sites and Clay Fields tested,
].7_[ lans and Sections made showing result of Borings—Gold

vifts tested to Ledge by the new Pneumatic and Hydraulic
lube System and the “yield ascertained — Flumes, Ditches,
* onitors and Placer Wining Plant generul'y designed and con-
structed. Properties Examined and Reported on, Assays made.

F. HILLE
MINING ENGINEER.

Mines and Mineral l.ands examined and re-
ported on. Plans and Estimates on Concen-
trating Mills after the Krupp- Bilharz system.

PORT ARTIHIUR, ONT.
CANADA.

J. T. DONALD
ASSAYER AND MINING GEOLOGIST.

{12 St. Francois-Xavier St.,
MONTREAL.
Analyses and Assays of Ores, Fuels, Furnace
Products, Waters, ete. Mines and Mining Pro-
perties examined and valued.

FRANK B. SMITH, B.Sc.

CIVIL. AND
MINING ENGINEER

Certificated Colliery Manager Great Britain and
Britizh Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

FRANK C. LORING
MINING

ENGINEER

No. 45 Broadway NEW YORK

Office, Room 83.

JOHN ASHWORTH
CONSULTING MINING ENGINEER
Of the firm of
ASHWORTH & MORRIS

Civil and Mining

Surveyors and
Engineers.

Valuers.

8—KING STREET—8
MANCHESTER, ENGLAND.

J. H. CHEWETT, B.A. Sec.

{Honor Graduate ir: Applied Science, Toronto University)

Asso. Meni. Can. Soc. C.E.
MINING ENGINEER

Consvltation. Reports.

Development.

87 York ST., RossiN Brock,
TORONTO.

CHAS. BRENT

MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.

Superintends the erection of Mining and Milling
Plants.

J. C. GWILLIM, B.Sec.

MINING
ENGINEER

NELSOIT, B.C.

JOHN McAREE, B.A. Sec.

MINING
ENGINEER
Ontario gnd Dominion Land Surveyor.

—

RAT PORTAGE - . ONTARIO.

! Surveys.

DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS.

Reports.

Development.  Installation.

Cable address, ““ DEMORSIL, SUDBURY.”
Codes, Lieber’s and Bedford McNeil's.

SUDBURY, ONTARIO.

WM. BLAKEMORE

MINING ENGINEER.

Consultation. Reports,

Development.

Montreal,

A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc. M.E.

MECHANICAL ENGINEER

DREDGING MACHINERY.

PLANT FOr PuBLiC WORKS.

GoLb DREDGES.

879 DORCHESTER STREET, MONTREAL
CANADA.
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of interest to Canadian millmen.

Less Floor Space.
Long Feed Box.

TORONTO.

ROSSLAND and
GREENWOOD, B.C.

pNHHEEHBHMHE RIS R R H BB R

This table is noted for the following features which will=be

Saving of Water.
No vacant spaces on Table.

We are the sole Canadian manufacturers of this machine.

srasses THE JENCKES MACHINE 0. e

27 LANSDOWNE ST.
SHERBROOKE, Que., CANADA.

RbHRIRTRRR LR R L

bR R R EE B G RMRHE RIS S B R T A

Overstrom Diagonal Concentrating Table

Fewer Parts.
No Middlings Elevator.

Catalogue and prices promptly submitted.

194} Hollis S,
HALIFAX, N.S.

mmmmnxmumxmmxmxmmxmmummummmmummumu

M. BEATTY & SONS

Welland, Ontario.

MANUFACTURERS OF

Dredges, Ditchers, Derricks and Steam Shovels
for Dredging, Dykeing, Ditching, GOLD
MINING, Etc., of various Styles and
Sizes to Suit any Work,

MINE HOISTS, HOISTING ENGINES
HORSE POWER HOISTERS,
SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS.
Submarine Rock Drilling Machinery.

Ceatrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,
Contractor’s Use, &c.

WIRE ROPE AT MARKET PRICES.

AGENTS:

E. LEONARD & SONS

MONTREAL, QUE, ST. JOHN, N.B,

‘B GREENING WIRE CO

(LIMITED)

‘ WIRE MANUFACTURERS |

1 & METAL PERFORATORS

® HAMILTON
® % MONTREAL

/]

Wire Screens

FOR EVERY CLASS

OF MATERIAL.
Perforated metal of Steel, Copper, Brass,
Zine, for all purposes. Special attention
given to

MINERS' REQUIREMENTS,

We are manufacturing head-
quarters for all classes of Pump-
ing Machinery. We have been in
this business for a great many
years and have given special at-
tention to the construction of
Mine Pumps. We are prepared to
quote on Station Pumps; Pumps
for bad Mine water; Pumps actu-
ated by Electricity, Compressed
Air or Steam; Sinking Pumps or
Pumps for any special duty.

Catalogues, Plans and Specifications
furnished on request.

THE NORTHEY (0.,

Pumps for Mine Wor

g Work. This is our Triplex Power

Triplex Power
Pump ......

We illustrate in this advertise-
ment a typical Pump for Mine

Pump, fitted with tight and loose
pulleys as shown in cut. It is the
regular Triplex type with the three
cranks 120 degrees apart; crank-
shaft and connecting rods are of
steel; gears machine-cut from
the solid; plungers of brass and
ail details carefully worked out.
This Pump is especially adapted
for service with Electricity as the
motor power.

Limited, Toronto, Ot




20th YEAR OF PUBLICATION.
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% : THE OLDEST AND ONLY OFFICIAL MINING AND ENGINEERING JOURNAL PUBLISHED IN

THE DOMINION OF CANADA.

R

i ~ Seerctury. Cunndiun Mintug Institute, cte,

T A BELL, Editor and Proprictor. Published Monthl)". OFFICE S { i i s oatrent.

[: VOL. XXI., No. 11. NOVEMBER, 1902, VOI.. XXI., No. 11.

Our Cement Industries.

‘The enormous growth in the production of cement-dwing the
past few years is due, in part at least, to the extensions of its use into
lepartments of construction into which other materials have hitherto
been used. A summary of the statistics of the production and prices

NATURAL CEMENT, ; PORTLAND CEMENT.

YEAR. ! .
Bbls. Value. [pernpl, Bbls. Value. ([Per BbL
............ 54,155 $38.5%0 | $0.711 20,247 | 47,417 | $2 34
893 ccetaccnnes 74,353 63,567 | ©.86 31,924 63,848 | 2.00
804 et vieaeenns 55,323 48,774 | ©.S88. 30,580 61,060 { 1.82
............ 55,219 45,145 | 0.821 58,699 ) 114,332 1.95
............ 60,705’ 44,100 | 0.73! 77,760 | 138,230 | 1.78
............ 84,670 76.123 | 0.90 g6,825 { 150,302 | 1.76
............ 91,528 74,222 | o0.81| 153.338 | 302,096 1.97
............ 139.487 117,039 | 0.84 222,550 | 444,227 | 2.00
1900, v vennnenen 125,428 | 99,994 | 0.79] 306.726 | s¢8.021 | 1.95
S L ERTPRIPRTIOS 138,628 107,625 o.78u 350,660 ; 563,258 l 1.61
= _—

#‘ Since 1899 there has been no increase in the manufaciure of
:‘natural cement, while the output of Portland cement has gone up
-about filty per cent. In 189y the prices ruling for both varieties of
'cement were praciically the same as in 18g3. Natural cement is just
:'f-no"v quoted at $1.55 to $1.60, while Portland, according to quality,
J-..brings fiom $1.90 to $2.95. The increase in production has been
-mostly in Portland cement, the output of which in 1go1 was more

nthan seventeen times the quantity manufactured in 1892. But in spite
- of this great advance the importation of cement from (ireat Britain,
the United States, Belgium, Germany and other countries has. con-
. tinued to increase, so that for the seven months ending January 31st,
¢ 1902, Canada imported cement to the value of $610,041, the United
. States furnishing five-sixths of the total® The low prices ruling in
i Canadain 1go1 may be explained by overproduction in the United
i States and the consequent necessity of finding a market for the over-
-plus.

But the markets will stand a steady and large increase in the
worid's output.  There is a growing demand for Portland cement not
-only for foundations, but for the walls of buildings. Reinforced by

|

#Report of the Ontario Bureau of Mines, 1902, p. 3.
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steel rods it is being extensively used for constiuction in raany cases
where great strength and solidity are required. In Europe piles are
being made of steel and cement, and are found to stand driving better
than wood.

While the cement industry is growing in Canada as fast perhaps
as is healthy, the selection of sites and material for cement works
would be greatly facilitated by a better knowledge of our clay,
marl, and limestone deposits. Here is a large piece of work to which
we call the attention of our national and provincial departments of
mines. It has a direct bearing on an industry which is already pro-
ducing nearly three quarters of a million dollars’ worth a year, and
which is capable of great expansion. The returns from such a piece
of work are not problematical and they are not in the far distant
future.

Canadian Trade in Mining Machinery.

The value of the mining and metallurgical industries of Canada
and their rapidly increasing importance to the trade and commerce of
the Dominion are very clearly demonstrated in the remarkable expan-
sion whieh has taken place during the last few years in our trade, both
domestic and foreign, in mining machinery and mine supplies.

The steadily increasing value of our production of minerals and
metals, now approximating at the pit's mouth close upon $30,000,000
annually, the continued opening up and development of new mineral
tervitory, the large expenditures on the installation of modem plants for
our mines, mills, furnaces and smelters, have developed not only a very
well organized and floutishing industry in the manufacture of special
lines of mining equipment within the Dominion but also a large and
growing trade with other countries. During the past two fiscal years
official returns show that our enterprising neighbours in the United
States supplied us with mining machinery of the value of two and a
half millions of dollars. It is also gratifying to note that our imporis
from the mother country, while still not very large, are steadily
improving.

The Canadian Customs tariff, while giving, very properly we think,
a reasonable measure of protection by imposing a moderate duty upon
those lines of mining machinery which are made at home, provides a
very liberal Free List under which the bultk of the machinery noted
below has been brought in. This List, we understand, will be still fur-
ther extended during the next revision of our Customs tariff. The
following figures have been carefully compiled by the Review from
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the Trade and Navigation blue book annually published by the
Department of Customs:—

Free machinery imported in 1898 of a value of $128,780

Ty " 1899 a“ 207,737
a“ . 1900 o 724, 187
. . 1961 . 1,535,225
. “ 1902 . 904,367

‘These figures are for the fiscal year ending 3oth June,

The following figures show the value of the free and dutiable
mining machinery imported during the past two vears and the sources
from which it was derived :—

m—

S 1901 1902
|— - —
Tmported free of Duty— |
/"From Great Britain - . $31.150 ' $14 06t
R 2. L 2360 ...
% Austria e 50
U OGRMDANY . .ttt tiieiiieeae e 2,244 l 10,163
“ United States.........ooviiiaeinnnnn £.496,664 | 793,881
Total free machinery............. $£1,535,225 £$348,155
Imported subject to 2§ per cent, duly—
From Great Britain. ................. ..., 25,913 7.53¢
N GeMmMBNY . .oive ceinr enneiniariiiened reeeas 1e
R 4 United States......cciiieiiiinniannns §6.600 45 500
Total imports of mining and smelt- .
ing machinery............... $2.617,738 $904,267

‘The figures in detail for the nine months from st Januaryto 3oth
September last and the entries during the same period of thie previous
year show :—

1got l 1902
MONTH |- — _ .
Free Dutiable | Total l Free | Datiable | Tota?

January... | $r11,133] 84,1960 $115.330/ $92.954f  £2,549] $95 533
February .. 162,030 9,689 178.719]1 43,133 2,380] 45.503
March . .. - 62,185 806  62.991!l 55,255 2,629, 57,384
April....... 52,921 517 53,4381 61,227 5087 66 314
May.. ..... 250,309 6,180 265,439 90,820 4,582 95.602
June ....... 162,674 12,269 174,943 77,270 5.293] 82.563
July..... T.. 58,919 4,267 63,186)| 47,51t 2,171] 49.632
August..... 70,979, 16,428 87,4071 90,798 1,139] 91.937
September.. 81479 $99 85,078 82,090] 3,906} 90,946

Total....| $1.024.630]  £54.951| $1.079,551|/8641,07S]  £34.936|8576 014

The following table shows in detail the sources from which
Canadian mining and smelting machinery were derived during the last
uine months of the year:—

United States Great Britain Other
MONTH Countries Torar,
Free Dutiable || Free {Dutiable

January ...} $66,236 | $2,539 1 $26,328 320! $o5,533
February 42.456 2,350 637 ees . 45,503
March. ..... 54.9% 1.720 275 $909 . 57,884
April....... 55,618 49971t 585791 90 66.314
May ....... 90 623 4,782 197 .ee vee 95,602
Jone. ..... 76.409 5,293 811 . 50 $2,563
;\u\y. W gy.g.;4 2171 > . 67 49,682

ugust ..... 1.627 1,139 || 9.62 9 91,937
September..] 81,608 8,535 180 371t 302 90,996

For 9 mos.| $597.061 | $33,566 || $43.169| $1,370 £343 | $676,014

—_—

While these figures show a falling off in the value of our imports
compared with the same period in 1go1, it is well to remember that
last year was especially notable for opening up and equipment of

many new furnaces and smelters, and that in the earlier months of the
present year mining activity in British Columbia was greatly restricted
by labor troubles and a severe depression in the market for our silver.
lead ores. ‘This trade is, however, only in its infancy, and the continued
expansion of mining activity throughout the Dominion will materially
increase the value of our trade in mining machinery in the future.

Pig lron Production.

‘The American lron and Steel Association has received dicct
from the manufacturers the statistics of the production of pig iron in
Canada in the first six months of 1goz, The figures show a slight
increase as compared with the last half of 1go1, but a very great in-
crease as compared with the first half of that year.

In the first six months of 1go2 the production of all kinds of ng
iron in the whole of the Dominion amounted to 157,894 gross tons, as
compared with 149,932 tons in the last half of 1901, 95,024 tons in
the first half of that year.  The increase in the first half of 190z over
the last half of 1go1 was 7,832 tons, or over 5 per cent, while the in-
crease over the first half of 1gox was 62,780 tons, or over 66 per cent.
Of the total production of. the first half of 1901, 12,000 tons were
Bessemer and basic pig iron. The coke furnaces made 147,392 tons
and the charcoal furnaces 9,912 tons. Neither spiegeleison nor ferro-
manganese has been made in Canada for several years,

‘The unsold iron held by the Canada pig iron manufacturers on
June 30, 1902, none of which was intended for their own gross con-
sumption, amounted to 37,721 gross tons, as compared with §g.472
tons on December 31, 190z. Of the unsold iron on hand June 3o,
1902, less than 2,000 tons were made with charcoal, the remainder
heing coke iron.

*  On June 30, 1902, Canada had 14 completed blast fummaces, of
which eight were in blast and six were idle. Of this total nine wete
equipped to use coal for fuel, four to use charcoal and one to use
mixed charcoal and coke. In addition three coke and two charcoal
furnaces were being built on June 30, 1go2 but work upon two of the
coke furnaces was temporarily suspended.

The Ophir Fight.

The Judicial Committee of the Privy Council have rendered a
final decision in this long pending litigation in favor of the Ontario
patentees, Messrs. E. Seybold ¢# a/, who were represented in the
Crown Land Department and in the Courts by Mr. J. M. Clark, K.C.
The origin of the contest dates back to the * Boundary Dispute”
between the Province of Ontario on the one hand and the Dominion
of Canada and the Province of Manitoba on the other. This dispute
was decided in favor of Ontario in 1878 by arbitrators but their award
was repudiated by the Dominion. The matter was then referred to
the Judicial Committee of the Privy Council, their decision in favor of
Ontario being confirmed by Imperial legislation, The Dominion then
claimed the land by virtue of the so-called Indian title. This claim
was fought.in the Courts and was decided both inthe Canadian Couris
and by the Privy Council in favor of Ontario. The last point in the
series of questions arose in the present case in regard to a tract of land
including Sultana Tsland which the Dominion authorities purported to
set apart as an Indian reserve although the lands belonged to Ontario.
This question is -now-finally decided. The statement of the law in
regatd to the question contained in McPherson & Clark’s Law of
Minesin Canada wasapproved in Canada’and has now been confirmed
by the Privy Council, the final authority in such matters.
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The Late Dr. Selwyn.

We are deeply grieved to record this month the death of our old
friend, Dr. A. R. C. Selwyn, for many years Director of the Geolo-
gical and Natural History Survey of Canada. Dr. Selwyn, who wits
in his seventy-eighth year, had been living since his retirement from
the Survey at Vancouver, B.C., and he died there on the 24th ultimo.
He had been in failing health for some time and the sad event was
not unanticipated.

' Alfred Richard Cecil Selwyn, C.M.G., LL.D., F.R.S,, was born
in Somersetshire, England, in 1824, He was the youngest son
of the Reverend Townshend
Selwyn, Canon of Gloucester
Cathedral. His mother was

He was a member of the Government Tender Board and of the
councils of the Board of Agriculture, of the Royal Society, and of the
Acclimitization Society. In 1869, Sir William Logan having resigned,
the position of Director of the Geological Survey of Canada was
off:red to Dr. Selwyn, and he accepted. His work since then is well
known; the lines laid down by his predecessor have been carried out
to a large extent, but the field has so greatly enlarged that the present
system may fairly be said to have originated with Dr. Selwyn, ‘The
responsibilities of sugh a position were very great, and his task had
been rendered more arduous by the small sums appropriated by Par.
liament for the purposes of the Survey. A regretable dissension also
at one time greatly added to
the difficulties of his position;
and this, together with certain
ill.advised criticisms made

the daughter of Lord George
Murray, Bishop of St. David's,
and grand-daughter of John,
fourth Duke of Athol. His
early education was received
from a tutor at home, but
later he was sent to Switzer-
land, where he completed his
studies., After leaving school,
some years were spent partly
in travel in Belgium, France,
Switzerland and the Tyrol,
and partly in the position of
a clerk in mercantile houses
in London and Liverpool.
This latter occupation, how-
ever, was distasteful, and hav-
ing already acquired consider-
able knowledge of geology as
an amateur, Mr. Selwyn glad-
ly availed himself of an ap-
pointment as Assistant Geol-
ogist on thc Geological Sur-
vey of Great Britain. The
ability he displayed in this
position soon attracted the
notice of distinguished geolo-
gists, and in 1852, on the
recommendation of Sir H. T,
De la Beche, the Director of
the Survey, Mr. Selwyn was
appointed by the Secretary of
State for the Colonies, to
undertake the geological survey of the colony of Victoria, Australia.
About this time much interest had been aroused respecting the gold
ficlds and coal beds in Tasmania, 2nd the Government of that colony
decided to obtain the services of a practical geologist to decide the
question. Mr. Selwyn was asked to undertake the work, and con-
senting, at once began a thorough and systematic examination of
Tasinania, his report on which was highly satisfactory. In 1839 he
undertook with equal success a similar service for the Government of
South Australia. Previous to this, in 1856, he was appointed one of
the commissioners of mines for Victoria; in 1858 he was made a
member of the Science and Prospecting Board, and in 1861 appointed
a commissioner for the Victoria International Exhibition. The csteem
in which Dr. Selwyn was held by the Government and people of the
colony is best shown by these and other distinctions accorded him.

THE LATE DR. A. R. C. SELWYN, C.M.G.

Director of the Geological Survey of Canada, 1869 to 1895.

~

either in malice or ignorance,
which had appeared, caused
the appointment of a Royal
Commission in 1884 to en-
quire into the system and
work of the Survey, the re-
port of which silenced these
complaints, Very mistaken
ideas as to the objects and
functions of the institution
had been held. The Geolo-
gical Survey is carried on in
the interests of science more
than of commerce. It never
was intended that it should
be a sort of National Pros-
pecting Agency, for the pur-
pose of discovering and ap-
praising mineral deposits, and
collecting commercial statis-
tics, though this latter feature
has been introduced’ and is
carried out to a great extent,
but rather that by it the
geological structure of the
country should be mapped
out, thus indicating to the
prospector the general areas
in which he might reasonably
expect to find the mineral he
sought.

While administering the de-
tails of the Survey and Museum, Dr. Selwyn took an active part in the
work of exploration. Amongst the most important of his expeditions
were: In 1871 from Victoria, B.C., to the Rocky Mountains by the
North Thompson and Fraser rivers; in 1872 a canoe voyage from
Port Arthur to Winnipeg; in =873 from Winnipeg across the plains to
the Rocky Mountains; returning by the Saskatchewan River and Lake
Winnipeg; 18735 from Victoria, B.C., to Peace River and return; in
1882 a buat voyage from Port Arthur around the whole northern
shores of L.ake Superior to Sault Ste. Marie. Besides these long and
arduous explorations, Dr. Selwyn made many journeys and geological
observations over large portions of every province of the Dominion,
and as the foregoing record shows he was actively and continuously
engaged in geolngical work for forty-seven years.

Dr Selwyn, as Director of Geological Surveys, on behalf of the
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Government of Victoria, Australia, and later of the Dominion, took a
prominent and active part in the collection and preparation of the
mineral exhibits at six International Exhibitions: Melbourne-Dublin,
1834-55; Melbourne-London, 1861 2; Melbourne-Paris, 1878; Lon.
don, 1886  From all these exhibitions he was awarded gold, silver
and bronze medals and diplomas. At the Paris Exhibition in 1898 he
was elected Chairman of the Jury on Cartography, and was awarded
the Cross of the Legion of Honor, and in London in 1886 that of the
Order of St. Michael and St. George,

Since 1869 he edited and contributed to sixteen volumes of
reports with numerous maps and illustrations relating to the structural
geology and to the mineral, vegetable and animal resources of the
Dominion, He is also the author of the Canadian part of Stamford's
« Compendium of Geology and Travel—North America,” London,
1883, In 188:-2 he superintended the removal of the Geological
Museum from Montreal, and its re-organization on a broader basis in
Ottawa, where it now embraces natural history, as well as mineralogy
and geolagy, and has become the most complete eaisting collection
illustrating the natural resources of Canada.

Nor is it only on the other side of the Atlantic that Dr. Selwyn's
abilities have met their just appreciation. Both in the United States
and Canada his work is held in high esteem, A leading scientist in
New York has s1aid of the maps published by him that they are “truly
magnificent ; my highest expectations are more than realized in them;
they are, indeed, models of method and precision, and the most noble
monuments to their originator.” Another gentleman in a high posi-
tion in the Lower Provinces said: * It is my unbounded appreciation
of what has hitherto been done by.the corps of the Geological Survey,
under the directorship of an able and eminent chief of whom Canada
may well feel proud, which prompts me to suggest and impels me to
advocate the expenditure of a few tenths of a cent more apiece, to
enable the Survey to continue recording and establishing in the most
satisfactory manner, work that is being well done, and which ensures
the industrial development of the country, while it will be at the same
time a source of honest national pride when we compare our record
with thgt of other countries.” Many other encomiums might be cited
did space permit, but sufficient has been said to show that Dr. Selwyn's
worth was widely known and honored in the scientific world.

Last year the mining men of the country, through the Canadian
Mining Institute, presented to the Geological Survey an excellent
memorial portrait of Dr. Selwyn, as an appreciation of his work and
the great services he has rendered towards the development of the
mineral wealth of th# Dominiou.

GANAD.IAN MINING INSTITUTE.

The following communications have been received by the
Secretary re discussion.of papers read before the Institute 1

Mine Timbeoring by the Square Sot System at
Rossland; B.C.

Mr: ERNEST WQOAKES, Nelson—1 have read with much in-
terest Mr. Bernard MacDonald’s paper on the square set system of
timbering used at the 1.e Roi mine and I should like to hear from that
gentleman how he would have adapted his system to the peculiar con-
ditions which existed at the Darien Gold Mines in the Republic of
Colombia, South America, a mine of which the writer had charge
SOme years ago. )

In Vol. XXIX of the Transactions of the American Institute of
Mining Engineers the above mine is fully described. ‘The ore body

may be roughly described as having the form of an irregular yuadr.
lateral measuring go feet wide from north to south, and 120 fect long
from east to west, and standing nearly perpendicular. The country
rock was a decompesed andesite having many cleavage planes su tha
it was very liable to break up ard cave if left unsupported.
body was composed of boulders and rock fragments from the adjon-
ing country rock varying in size from pieces as small as a waluut 1o
masses of many tons weight, These fragments are generally com.
pletely angular partaking of a breccia-like formation but at times they
were rounded and resembled a conglomerate, The rock fragmems
are cumpletely surrounded and cemented together by concentnie
shells of crystalline sglphureis and calcite with a little quarts.  Lhe
gold was mostly free and was fuund almost entirely in the cementing
materials, The ore was very high grade,

Timber was fairly plentiful but as in most tropical countries the
majority of it was of very poor quality. It commences to decompose
almost as soon as cut and for all underground purposes cannot be re.
lied upon for much over twelve months. The square set system was
introduced and practical'meq ‘from Nevada were engaged to teach the
natives how to prepare and set up the sets, Round timbers were used
for the posts and nothing under 18 inches diameter was put in. ‘lhe
caps were flattened by adzing on two sides and the ties were of sawn
lumber 8 x 10 inches. Great care was taken in setting the sills 1 each
level, they were set north and south, east and west, with the idea of
making sure that the uppermost tiers in one stope would eventually
correspond as nearly as possible with the sill sets of the stope above,
1t was also found useful at times in the mine to know the exact bear.
ing by means of the timbers, Very soon after starting stoping it was
found to be necessary to keep the sets close up to the stoping faces or
falls would occur. The conditions were much aggravated 1n the upper
levels by the presence of old workings. Finally, after the whole width
of the ore body had been stoped and the ssts carried up from four
to six sets high, it was found that the oie body was commencing to
settle and the whole weight was on the umbers, Falls and caves be-
came more frequent and finally a cave started. above the upper flor
and kept breaking away upwards to such an extent that it could not
be caught up and eventually the whole stope crushed in, the timbers
being forced out of plumb as the weight on them increased.
sets and diagonal braces were put in to resist the pressure but .5 was
of only temporary assistance. After the cave a tunnel was dnven m
the country rock round three sides of the ore deposit and cro..cuis
driven in from it and the ore extracted as it ran down, temporary sets
being put in where necessary, in this way the ore was taken out untl
surface rock and tree stumps began to shew in the stopes. In the
deeper levels it was decided to try a different system. The square
sets were put in as before but were only carried three or four sets wide
all round the ore deposit leaving a large square pillar in the centre
which was taken out as far as was possible after the greater part of
the ore body had been removed. Crosscuts were driven into the
country rock from thie various floors and the waste rock from these
dumped into the stopes where the timber shewed the worst signs of
squeezing. It was not deemed prudent to leave any ore in the stupe
as filling it being of such high grade that .he loss would be very great.
Besides, as is unfortunately so often the case, the mill was generally
calling on the mine for ore. It was a very wet mine and the rainfail
was excessive, viz.: 110 inches a year. For this reason it was not
desirable to have large open workings at the surface liable to sudden
flooding, as would have been the case if filling from the surface had
been resorted to as is in the case with the Ymir mine in this country.
1, of course, believe that in most cases where wide deposits have to be
worked the square set system of timbering is the most satisfactory, if

The ore
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the mine can stand the cost of it, and after the mines have attained a
certain -depth it ‘will often be found to be the only one possible,

Luckily for mine managers conditions such as above described are not
likely to exist very often, and if they do exist in the upper levels, it is
. tu be expected that the ground will get harder and less liable to cave
" as depth is attained,

Mr. BERNARD MacDONALD, Rossland—I have read Mr.
Woakes’ criticism on my paper, * Mine Timbering by the Square Set
System ” and also that gentlemen’s excellent anicle in Vol. XX1X of
the Transactivns of the American lnstitute of Mining Engineers,
Jescribing the Darien Mine, with great interest,
who gives himself the pleasure of reading Mr. Woakes’ description of
this mining property will find corroborative evidence of the propositiun
that ** no two mines are exactly alike.”

In replying to Mr. Woakes' criticism I do so with the full know-
ledge of the difficulty of prescribing for a patient, without first seeing
hitn and studying the idiosyncrasies of the malady. Therefore, the
method of stoping and timbering the ore bodies in the Darien Mine,
which I would propose as best suited for the L.
ing there would be considered as given under existing circumstances.

As a general rule when an underground ore body is being mined,
greater strains are exerted on the timbers by the pressure on the en-
closing walls than finm the overhanging ore. On this account, the
method of extracting the ore body generally adopted is by stopes or
steps running horizontally within the vein and along it over the various
levels and the spaces thus exhausted are timbered by * floors* or
sguare sets extending horizontally between the enclosing walls. This
i the method described in my pape..

But it seems that the generally prevailing conditions in mining
operations were quite reversed at the Darien Mine, where the greater
strains came from the overhangmg ore, instead of, as is usual, from
the enclosing walls. This might, in a measure, have been suspected
from Mr. Woakes’ description of the physical characteristics of the ore
and the nearly vertical dips of the enclosing walls.

I would meet these reversed conditions Ly reversing the usual
methods, or 1 should say direction of the stoping and timbering, viz.:
[ would run the stopes or steps of the excavation vertically upward
between the mine levels, instead of horizentally over them.

For example : in stoping oat any block of ore developed between
two levels, I would first run a raise vertically through it, making such
raise wide enough to be timbered into two compartments by two
square sets going up in it side by side. When completed, this raise
would furnish means of ventilation and access for men and material to
whatever part of the ore body the work of stoping might be going on.
I would then run all the stopes vertically upwards around this raise,
commencing at the lower level and finishing a: the upper leve!, mining
out just enough ore at a time to admit of one new set of timbers being
jlaced in the evcavation. By this method all the ore, except the one
stope being excavated, would be supported on a solid foundation of
ore in place. In case lateral or vertical pressure would give the
iimber sets a tendency to swing or ¢ jack knife” out of their true
horizontal and vertical position, as would- probably be the case, 1
would keep the skeleton frame work of the sets filled up with broken
ure, until all the block between levels was broken down. This method
of temporary filling locks up for the time being about two thirds of the
ore in the stopes. The swell in volume of the broken ore over that in
place being only about one-third. However, the two-thirds used for
temporary, filling could be drawn off after the work of stoping was
completed, so that except for the time hicing no more ore used in fill-
iag would be lost.

1 am sure any one

.uliar Londitions exist-

This method would, 1t my opinion, be best calculated to meet
the conditions existing at the Darien Mine,

The Electrolytic Production of Metals with Special )
Reference to Coppoer and Nickel.

Mr. TITUS ULKE, Sault Ste. Marie—Permit me to thank you
for your kindness in sending me copies of discussion relative to ¢ The
Electrolytic Production of Metals, with Special Reference to Coupper
and Nickel,” which you published.

I have only recently returned here from a nine-weeks' trip, in-
specting the copper mines and smelting works of British Columbia,
Washington, California, Arizona, and Sonora, Mexico, and have there-
fore not had leisure to write you before.

As regards Mr, Koehler's reply to my last stricture, I need hardly
call attention to the fact, 7¢ 1, that Dr, Schnabel's classification is
logical, while Mr. Koehler's is not, his explanation to the contrary
notwithstanding,

Re 3. Mr. Koehler is ﬁnally compelled to admit my stricture,
viz., * that the-chloride method has, to siy the least, not yet attained
commercially practical proniinence,” and that there are grave dfficulties
in its way not encouantered n the ordinary sulphate method of electro-
Iytic refining.

Re 3. As the technical press and leading experts view my pro
cess with unqualified favor, and as the novel features therecf are
covered by broad patents, or pending applications for same, I ncea .ot
further discuss the merits of my process.

The printed discussion, I take it, has fully borne vut the merits
of my contention and friendly criticism of Mr. Kochler’s interesting
paper, which I could not well pass over without noting the few in-
accuracies cited.

Safety Lamps and Colliery Ex.ploslons.

Mr. JAMES ASHWORTH, Chaddesden, England—In reply to
the discussion on this paper in your journal of the 3oth of September,
1 agree with most of the cunclusions arrived at by Mr. Blakemore, of
Montreal, and Mr. Hardie, of Lethbridge.

It is quite possible that the explosion at Fernie was initiated by
the failure of a Clanny lamp, but it is impossible for an explusion
within any safety Jamp to “shatter” the lamp, and it is also impossible
to even open the seam of a gauze by an explosion within the lamp if
it has been made with any ordinary care. A lamp might fail and then
be broken by a fall of roof, but even this is not of one of the likeliest
of possibilities, because the point where an explosition originates is the
one from which the destructive forces radiate, and is therefore the
centre of compression, and no force passes over the lamp—it may in
fact be said to be immersed in the force. Sometimes there is evidence
of the *back lash” of the explosion when the vacuum resulting from
condensation comes into play, and under this condition a lamp in a
main road might be knocked about, but it would show that the force
which smashed it was operating from the outside and not from the
inside. -

There cannot be a doubt in the minds of people who have seen
fine coal dust ignite inside a safety lamp, that it will do so more
readily than firedamp, and also that as the particles are so small as to
pass through the mesh of the gauze, flame from the ignited or incan-
descent coal dust may be produced outside the gauze and be the cause
of a disaster even without an explosion within the lamp.

Both Mr. Blakemore and Mr. Hardie recognise this risk as a
valid and dangerous one, and about which we require more inform-
ation,

Mr. Blakemore considers the use of benzolene in safety lamps as
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a fatal drawback, but in this respect I must differ with him entirely.
Benzolene or, as it is sometimes called in England, colzalene (also
benzine in translations from the German) has been and is still very
/ extensively used as an illaminant, and judging from a long experience
with it, I can say that it may be applied with perfect safety in a safety
lamp, if the lamp is properly constructed to burn a volatile oil or
spirit.  Lamps thus supplied are not quite so economical in the cost
of lighting as when using paraffin, or oil mixtures, but it is cleaner, and
gives a good illumination with the minimum of attention. ‘The great.
est danger arising from its use is in the filling of the lamps, and they
ought not to be filled to a greater degree than the sponge or cotton
wool will absorl. Then the lamp itself should be of the best con.
struction, and in my paper I called attention to. two distinct risks
which are attached to the Wolf class of lamp, viz.: 1st, the double
air admission, that is from below the flame as well as from above the
flame,—this construction was proved by the English Mines Accidents
Commission of 1886 to be a far from safe mode of feeding the flame
with air, and confirmed the experiments previously made by M.
Marsaut; 2ndly, the igniting apparatus, which if brought into use
whilst the lamp is full of gas mixture will originate an explosion and
propel the flame straight through the gauzes, Therefore, I say that
benzolene may be a perfectly safe and an excellent illuminant, if
applied under a safe cover.
For gas testing purposes, and if applied in lamps of the Gray
type, .t is one of the best and handiest means of testing for lower per-
centages than can possibly be detected by an oil flame, I enclose

F16. I.~Ashworth's patent tri-wick safety Jamp, for burning petroleum
spirit, and fitted with the Wolf patent relighter.—Illumination
equal to 1} staudard sperm candles.
you a photo of one of my Gray oil vessels constructed to use ben-
zolene and fitted with 2 Wolf igniter, for the use of firemen and ex-
aminers, Fig, 1.

Mr. Hardie’s remarks ai. also an extremely interesting chemical
review of the dangers arising from mixtures of coal dust and firedamp,
and are worthy of the closest attention. He says that he most care-
fully examined the East mine of the South West Virginia Improve-
ment Co. to find traces of firedamp, but he does not say what lamp
he used. This point is of the first importance because he goes on to
prove that the lamps in use¢, and as used by men in general, will
not indicate much less, if any, than three per cent. His report after
examining the same mine with the Ashworth-Gray type, using alcohol
as the testing flame, or with the hydrogen gas test introduced by Dr.
Clowes and myself, Fig. 2, would be very valuable for comparison,

With regard to the percentages of firedamp which safety lamps
will detect, 1 may say that I purpose testing ordinary safety lamps in
measured mixtures of gas and air, and in course of a few weeks I may
be in a position to reply more directly to Mr. Hardie’s enquiry as 1o
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Fi1G. IL.—Ashworth-Gray safety lamp with Ashworth, Clowes & Co.'s
. hydrogen gas-tesiing attachment.
the percentages represented by certain caps, but in the meantime [
may make the following general statement :—

If 24 in. of ““cap” is seen on a testing flame which is 14 in. high,
and the total height of flame from the top of the wick tube is a full
3£ in., it would probably indicate 215 per cent. of firedamp. In like
manner a ¥ in. “ cap” would, if of « total height of 34 in. above the
top of the wick tube, indicate the presence of 334 to 4 per cent. of
firedamp, and a 34 in. * cap,” with a total height above the top of the
wick tube of 54 in. would indicate about 5 per cent. of firedamp.

To give a list of “ cap " heights with corresponding percentages
of firedamp applicable to all types of safety lamps is impossible, as the
height of the ¢ cap " is entirely ruled by the heat of the testing flame,
its non-luminosity, and the surroundings of the flame. The truth of
this will be rendered clear by a comparison of the # caps™ produced
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Fic. 111.—Ashwor i's-Gray, with Stokes’ alcohol spirit
gas-testing attachmer:t.
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by oil and hydrogen flames of the same height; thus, supposing that
the testing flames in both instances are a I{ in. in height, and applied
in the same type of safety lamp, the-oil flame would produce a ‘“cap”
of % in., whereas the hydrogen flame would give a “cap" of 1 in.

FI16. IV.—Ashworth-Gray with separate oil and alchol spirit

: gas-testing buruers.
high. Alcohol and benzolene -would give shorter *caps,” but much
more distinct than a colza-petroleum flame. For further proof of this
.rule, if we take the hydrogen flame and increase its height to % in.,
we shall find that the ¢ cap ” for 1 per cent. of firedamp has become
3 in.-high. Roughly stated, a colza-petroleum flame ¢ cap ” indicat-
ing 5 per cent. of firedamp is only equal in height to that produced by
the hydrogen flame when indicating 5 per cent. of firedamp.

Having thus obtained some idea of the great divergence in the
percentage of firedamp indicated by “ caps” 4 in., % in., I{ in. and
14 in. in height, it is still necessary to ascertain which of these “caps”
is dangerous, if indicated on the reduced flame of the lamps in use in

[T
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F1G6. V.—G. Chesnean's alcohol spirit gas-testing lamp.

the majority of the collieries; and for information on this point we
may turn to the Mines Accident Report of 1886. In this report it is
stated that neither the Davy nor the Clanny lamps will show 2 per
cent. of firedamp, and therefore a “ cap ” of 4 in. high must indicate
some percentage of firedamp in excess of z per cent. The Com-
missioners also reported thiat 3 per cent. of firedamp with the addition
of a normal quantity (not a cloud) of coaldust is inflammable in the
presence of an open light,

As probably many others besides Mr. Hardie are desirous of
having all possible information on the point of danger when both coal
dust and firedamp are factors, I may state from personal experience
that the flame will pass out of a Davy lamp and explode the outer
atmosphere, when the latter consists of a normal quantity of coal dust
floating in an air current having a velocity of six feet per second, if
44 per cent. of firedamp is added to the mixture. The life of a lamp
under these conditions is only equal to 10 seconds purchase.

Mr. ;Hardie refers to the Clowes and Stokes safety lamps, and
therefore I have added photographs of these lamps from which he
and your members will see, without any added description, that both
are what is known as the Ashworth’s Hepplewhite Gray deputy lamps.
The addition of the hydrogen test to this lamp was originally the Ash-
worth and Clowes patent, Fig. 2, and similarly the alcohol detachable
arrangement is the Stokes patent, Fig. 3, and not the lamp.

As to the power of these lamps for detecting gas they are as fol-
lows :—(1) The Ashworth-Clowes hydrogen test; (2) the Ashworth,
Fig. 4, Pieler, and Chesneau alcohol tests, Fig. 5, and (3) the Stokes
alcohol test, Fig. 3. That is to say the capacity of a safety lamp to
detect firedamp is due to the heat of the flame and its non-luminosity
and the hydrogen therefore possesses the highe: ¢ qualification.

1 need scarcely say that I shall be glad to add to these notes
when requested, or to correspond with any member in relation to
safety lamps,

Mr. Kirby's Detalled Figures.

The detuiled figures referred to and promised by Mr. Kirby as
part of the discussion of his paper on ¢ The Influence of Government
upon Mining,” have been furnished and are as follows:—

POPULATION OF BRITISH COLUMBIA,

The census of 1901 is not yet published. The estimate of the
Provincial Government (see argument of Hon. James Dunsmuir in
Report of Delegation to Ottawa) is 150,000, including 23,000 Indians
and 15,000 japanese and Chinese, and 112,000 whites. This is un-
doubtedly low arnd will probably be found near'to 125,000 to 130,000
whites.

REVENUES CONTRIBUTED TO GOVERNMENT RY THIS POPULATION.
These are Dominion, Provincial and Municipal revenues.
Dominion Revenues.—From the ¢ Report submitted to the Lieu-

tenant-Governor by Hon. James Dunsmuir, Premier, and Hon. D. M.
Eberts, Attorney-General, on their mission to Ottawa as a delegation
from the Government of British Columbia,” March 1sth, 1go1. This
at much length calls the attention of the Dominion Government to the
fact that therevenue contributed by British Columbiato the Dominion
is excessive, and out of proportion to that furnished by other Provinces,
and estimates its amount for 1got at $3,750,000 from the aforesaid
population.

Provincial Expenditure and Revenue :—

Expenditures (from * Estimates of Revenue and Expenditure

for year ending June 30, 1002'"), PAGE 2. .. iiiienanes $2,475.335 00
Supplementary Estimate No. 1 (see separate sheet)....... sen 50,440 0O
Supplementary Estimate No. 2 (see Estimates for year ending

June 30, 1903) PAZE 3L eectecrconcsracacron seconciaan 192,408 0o

Total. .. ooiiviirnennninannnans $2,718,183 oo
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Revenues (from ** Estituntes of Revenue and Expenditure for
year ending Juue 3otis, ron2''), page 1....... cereenans $2,140,75t co
Less Receipts from Dominion Government and
land sales .......cooviiiiinr iiiiieen «es 539,151 CO
Revenue to be contributed by Province ...........oov.n e . $1,601,600 co
Expected Expenditures.... . .. .. ..... .$2,718,183 oo
Expected Revenues ..........c.coevevinvnnes .. 2,140,751 00
Expected Deficiency to increase debt.......... $577,432 oo

This revenue contributed to the Dominion and Provincial Govern-
ments is far {rom being the entire amount taken out of this population
for Governmental purposes: It is, however, the only portion for which
figures are yet published. ‘To it must be added local or municipal
revenues amounting to a large but unknown aggregate, and the in-
creased cost of supplies purchased in the Eastern Provinces due to the
unnaturally high prices fixed by the iariffi. While this is not a part of
Government revenue, it .is the accompanying result of the tariff tax
and the same to the payer, British Columbia, as is shown by the J'ro-
vincial Government in its argument to the Dominion Government,—
Report of Delegation to Ottawa, March 15th, tgo1. The additional
cash which it takes out of the population can only be guessed at, but
it is evidently a large sum,

SUMMARKY,

Dominion Revenue ............ ....co.ceen $3,750,000 00
Proviucial Revenue............ ...c.on.. 1,601,600 00
$5,351,600 00

Local and Municipal Revenue.............. Y

! Tariff increase on Eastern supplies . e 2202
Total cash taken out of population by Govt.. ? * ?

INDEBTEDNESS.

From the British Columbia Public Accounts for the year ending
June 30, 1901, page 7, the Provincial debt funded and floating on that
date is $9,619,482. The Public Accounts for the year ending June
3oth, 1002, are not yet published, but as the increase between 1900
and June 3oth, 190., was $952,424, tie total on June 3oth, 1902,
evidently exceeds $10,000,000.

PRODUCTION OF THE FIVE PRINCIPAL INDUSTRIES FOR 1gOI.

‘The first two are accurate. The others, for want of statistics, are
approximate. )

The Report of the Minister of Mines for year ending December
31, 1901, gives :—

Metad Mining.... ..oiiiiiiiene voionne vrnan $15,070,382
Coul Mining 5,016,398

For the other three the only statistics so far published are those
given in the 22nd Annual Report of the British Columbia Board of
Trade, 1901 :—

Fisheries.—Exports of Fisheries for 1901, page 65.$2,665,915
I'rom the propottion of total preduction to exports

given for the salmon catch of 1900, page 57,

the amount to be added for home consump-

tion is roughly estimatedas................ 400,000
Total product of Fisheries..... $3.065,900
Jwmbering.—From the same report, page 23 1~
The total timher cut on Crown lands, lease-
lolds, jrivate property, 1s 223.374,723
feet, which at §7.509s. . ... ....... $1,690,0c0

dAgrienltire and Stockraising.—~From the same report, page
63. the ex, orts of produce are as follows.—

Animals and their produce ... ..ol $170,215
Agrienjtural products ....... coeeiiiinii. 231,544
Miscellaneous ..ooooviniiniiniienenrnnnns 1,317 687
. $1,719,449

To which isadded 5o per cent. to coverthe -

value of the product of this industry

consumted locally .oovviiiinr cienians 8ov,0c0
Probable production .......... $2,520.000

EXPLANATORY REMARKS.

These statistics mercly bring to a later date those of the British
Columbia Mining Association in their Memorial to the Governor-
General in Council, June 23th, 1901. The figures of the taxation load
speak for themselves, but following their method of presentation a

comparison is made betwe:n the revenue taken for government and
the production of the five principal or basic industries. Since the only
object is to illustrate its size, it may of course be compared with any.
thing desired. The five basic industries are selected as the mout
interesting and useful basis. It is of course impossible ic compare
with the total production of economic wealth by all occupations, be.
cause this is unknown and if known would be less useful.

‘These basic occupations support practically all the others. So
that the population may be roughly divided into five portions, each of
which includes those dependent directly or indirectly upen one of
these basic cccupations, and therefore corveniently classed as a pant
of that indnstry.  The mining industry, for instance, is taken to mean
th2t portion of the population with all its minor occupations which
would disappear if all the mines suddenly vanished. The comparison
made is between the Government revenues extracted from that portion
and the mine production which sustains it.

[Nore ny Eprror.—~The 1gor Census figures, since published
are as follows :—— :

WHhites ... ivriiiiiiieiieneiinnnianes oo 132,483
Inddans oooiiiiiir ciiiiniiiineiises 25,593
Chintese . ... . .iiviiiivrinennnnnns & 14,689
Japanest. . ooiiiiiiiiiii e 4,507

Total population ............... 177,272

Objects to Mr. Kirby's Paper.

26 the Editor:—Having just finished reading a criticism of Mt
Kirby's paper read at the Nelson Institute meeting, allow me space to
comment on same, as one interested in British Columbia mining mat-
ters.

If such a misleading and utterly unreliable paper as Mr. Kirby's
is published as one of the papers of the Institute, the really valuable
papers which have so far been well received will lose interest for read’
ers who desire to obtain facts and are not looking for political fictions
to the very serious detriment of the Institute. The criticism in your
October number mentions ¢ increasing paralysis ” of the industry in
this Province and no further notice is taken of that utterly untrue
statement, The facts are that the preceding year saw an increase of
copper-gold smelting facilities alone of something like one thousand
tons daily all of which is fully employed. An increased copper pro-
duction equal to 175 per cent. An increased gold production from
lode mining alone) equal to 26 per cent. An increased silver produc.
tion equal to 25 percent Lead alone showing a decreased production
of 25% per cent, due entirely to lfnited States politics and nof as
Mr. Kirby states to Canadian Government tactics in smallest degree.
If this large increase in the earnings of the mining industry denotes an
‘increasing paralysis " please allow the * paralysis ” to continue indef-
initely. The only serious troubles in connection with the mining
industry, outside the lead district, in this Province of British Columbia
are (or were, having disappeared there also at this time) confined to
Rossland Mining District and were caused by over-capitalizatiun,
booming, and especially, by attempted unfair treatment of the miners
in the endeavor to make dividends for the over capitalized Rossland
mines, undertaken by a' few men of whom Mr. Edmund Kirby vas
certuinly one It is most unfair and against the interests of all legiti-
mate mining in the mining-Province of this Dominion that such state-
ments should be made at all, and worse if they are allowed under any
circumstances to appear as being the views of the Canadian Mining
Institute members, who were represented at that meeting by a small
number drawn from the disaffected districts in large majority. If the
paper is allowed to appear it should have a rider attached as ¢ being
the views of the Rossland Camp alone and atterly repudiated by the
rest of British Columbia.” I enclose my card.

A MemBer oF CaNapiaN MiNing INsTITUTE
Vancouver, B.C., 15th Nov., 1g02.
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A Dry Process for the Treatment o Gomplex
Sulphide Ores.*

—

By H, LiviNcs1o1'® SULMAN and HUGH KIRRPATRICK PICARD.

The class of ores to which our process is applicable is that in whica
tinc blende and galena predominate. substantial silver values being
also generally present ; these, commonly known as “ complex sulphide
ores,” are typified by the Broken Hill <. posits. The latter indeed
ate of unusually refractory character, the metallurgical difficulties
attending the separation of the lead and zinc being increased by the
intimate intercrystallisation of the minerals as well as by the presence
of fe_n:ous sulphides, garnet, rhodonite, etc., in considerable quantity.

It is unnecessary to review at length the many attempts to t-eat
these ores, the more important Iater efforts being well kpov . to
members of this Institution ; and much valuable information as to
the types and values of the Broken Hill deposits is to be found in Mr.
Ashcroft’s paper.t

Before entering into the details of our process it is advisable to
brieﬂ§' “indicate the methods at present employed for recovering the
major values from such ores. They are all comprised under the
head of concentration, the usual various types of apparatus, both
wet and magnetic, being employed. Concentration, indeed, has here
been ca(rigd. to a state of high perfection, but however ingeniously
applied, it cannot, owing to intercrystallisation and the slight differ-
ences in gravity between several of the minerals, obtain sharply
demarcated products ; hence it can never be more than partially
successful. Even supposing the bulk of the galena to be capable of
close separation, a large proportion of the silver would still follow the
blende, and thus be lost in the subsequent treatiment of this mineral
{for the commercial production of spelter.

Present systems consist therefore in the mechanical separation of
the largest yield of galena which shall carry only such blende as is
incapable of giving rise to serious smelting trouble. ‘These lead (silver)
conccntrates are smelted in the usual manner, and constitute the only
product of commercial value derivable from the ore.  The other Lye-
products are zinc middlings, siliceous tails, and slimes; each is more
or less contaminated with all the various minerals of the original ore.
Thus, whilst the galena concentrates carries several per cent. of znc,
the zinc middlings similiarly hold large amounts of lead and silver, but
are neverthieless of little or no present value ; samples which have come
before us have averaged 25 to 27 p.c. of zinc, about t2 p.c. of lead, and
10 to 12 0z, of silver. The slimes are more or less representative of
the whole ure-bulk, and may even be somewhat enriched in zinc and
silver ; large parcels dealit with by us have been as high as zinc, 235 p.c,
lead, 24 p.c, silver, 26 oz.; but the general run is lower, say, zinc, 20
to 22 p.C,, lead, 17 to 19 p.c,, and silver 15 to 18 oz. per ton. Slimes
are also at present practically valueless. Chairmen of the various
mines are apt to describe these middlings and slimes as a reproach to
the metallurgist, and to picture to their shareholders visions of the
potential wealth which these huge accumulations represent, realisable
when once the process for their successful reduction shall be discovered.

At the various Broken Hill mines reduction work is now limited
to concentration, the leady concentrates being shipped to coastal smeit-
ing works, where they are reduced to bullion with other purchased ores.
Nett recoveries do not probably exceed 6o to 75 p.c. of the lead, and
55 to 65 p.c. of the silver ; with the exception of small parcels shipped
to Europe periodically, no zinc is recovered, though on this point’it is
difficult to obtain figures.

The economics of the problem have not greatly altered from those
outlined by Mr, Ashcroft in 1898, when he showed that, with the then

*From.the.Transactions of the Institution of Mining and Metallurgy.
}Transactions, Vol. VI, p. 282.

metal prices, a profit of 155. was all that was realisable from an ore
value of some £9 per ton. Since that date it is true that considerable
fluctuations in prices have occurred ; zinc rose to 428, but though this
was a useless boon to Broken Hill, lead appreciated to £16, and for a
while permitted of good dividends. 'This period was shortly succeeded
by a still more serious fall, lead receding to a lower level in 1901 than
had been known for moany years, whilst silver has recently touched its
lowest recorded price. Indeed in rgor all the Broken Hill mines with
the exception of the Droprietary and Central Companies were for a
while shut down. Although both lead and zinc have exhibited a slow
rise of late months, the general outlook cannot be considered much
brighter than Mr. Ashcroft had to face in 1898. Nor do the ore sup-
plies show any tendency to increase in value, An average of 17 p.c.
lead, 24 p.cazing, and 13 oz of silver per ton may now be regarded as
a general type of available material,

‘The greatest advances of late have been in the direction of mag-
netic separation ; various types of magnetic concentrators are now under
trial and in use at the different mines, by which a closer saving is pos-
sible, and the further concentration of the middlings into what may be
considered as a very inferior tvpe of zinc blende ore can be effected.
‘I'he inferiority of these ziiic concentrates lies in the continued presence
of considerable percentuges of lead, and frequently of as much as one-
third the silver origin- lly held by the ore.

By one type of magnetic concentrator known to us the galena and
quartz are obtained toget! ¢, & more or less impure blende as the
second product, and the bulk of the rhodonite in a third ; the lead
product then undergoes wet dressing to separate the silica, Starting
with too tons of ore, about 40 tons of blende product are obtainable,
assaying 40 to 45 p.c. of zinc (about 70 to 75 p.c. of the total in the
ore), about 7 p.c. of lead, and from 10 to 12 oz. of silver. This pro-
duct is bought in limited quantities by European smelters, but we are
unable 10 say whether they pay for the silver or exact a fine for the lead.
In this country nothing would be paid for the silver, and it is doubtful
if the English zinc smelter would under any circumstances treat an ore
containing 7 p.c. of lead. It is probable that on the Continent this
product is mixed with pure blende ore in order to reduce the lead to a
possible smelting charge. 16 to 20 tons of galena concentrates are
produced after water dressing, the first product containing about 75 v.c.
of the original lead and 45 to 50 p.c. of the silver.  The lead product
is of course subject to the usual smelting losses, which may vary from
7 to 10 p.c.

A second system, investigated rather with the idea of obtaining
the richest mixed galena-blende product for our own use than with
the object of effecting the sharpest possible separation of each mineral,
was able to produce from zinc middlings (assaying 30 p.c. zinc, 84 p.c.
lead, and 12 oz. silver) a mixed concentrate amounting to 65 pc. of
the original ore weight, and carrying 39 p.c. of zinc, 114 p.c. of lead,
and 144 oz. of silver ; equal to total recoveries of 8534, 87, and 81
p-c. respectively. This was obtained by the mixing of a more with a
less leady concentrate, :

The foregoing is a brief sketch of the recoveries now obtainable
in Australia, and given to indicate the possible scope of inventions for
remedying the unsatisfactory results realised even by the best systems
of concentration. :

In the cases of the many huge deposits of complex ore known to
exist in other localities, but hitherto unworked, present Australian
methods would not necessarily be followed as preliminary steps in
our own or perhaps other processes. The Broken Hill products and
accumulations are the outcome of evolutionary concentration methods;:
but in many instances complex ores are capable of direct reduction
without the need of mechanical séparation, or at most but that of barren
silicious gangue if desirable.
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In our search for a suitable reduction scheme we desired to con-
fine our attention to dry processes in order to avoid the apparently
insuperable difficulties attendant upon all wet methods. When it is
remembered that the weekly production of ore from Broken Hill mines
amounts to some 20,000 tons, and that the maximum density of zinc
sulphate liquors practically allowable cannot reach much over 20 p.c.
the task of dealing with the huge necessary bulks of solution, and of
leaching, filtration, concentration, and precipitation, operations on such
becomes appalling.  Even then (electrolysis being as yet unsuccessful
with aqueous zinc solutions) the result is only a product requiring dry
Indeed, it becomes evident that the difficulties of wet
recovery processes only really commence when the solution of zinc or

distillation.

other metal has been effected.

Dry processes are of course no novelty, as witness the efforts of the
Angel, Claus,
But we believe we are correct 1n

Smelting Corporation, of Ellershausen, Armstrong,
and many others in this direction.
saying that hitherto all dry processes have started with the intention of
recovering the lead and silver in the first instance, whilst obtaining the
zinc as a volatilization, or as a slag, or other residual product, for sub-
sequent re-treatment.  We cannot, however, include in this catagory
the recently introduced Phaenix process, which, if alone from the daring
ingenuity displayed, is worthy of a class to itself.

In fact, zinc has }xlwa)*s been considered as the objectionable
element in the ore, and the efforts of inventors have almost invariably
been towards its early elimination, with the hope, never yet realised, of
The reasons for this attitude are
easy to discern ; these ores have always been considered primarily as
lead ores, whilst those interested in the zinc industry, who may have

a subsequent economic recovery.

directed attention towards such, have condemned them at once as un-
suitable for treatment in zinc retort furnaces, owing to the fatal presence
of lead in any product obtainable by dressing.”

The difficulties in distilling leady zinc ores are shortly these,
Foremost comes the destruction of the retorts by the reduced lead ;
this occurring mainly during the stirring out of the seconds from the
pots whereby the metallic lead is oxidised to litharge, with the inevit-
able result of the rapid slagging up and holing of the retorts. Even
could this be overcome, it is found in ordinary practice that lead tends
to volatilise with the metallic zinc vapours in such quantities as to
materially damage the spelter produced.  Finally, if lead were capable
of complete elimination from the ore, we should still have the question
of the silver to deal with, which, as we have shown, largely follows the
blende, and would, in the usual routine, be lost both in the seconds and
(similar to the lead) by partial volatilisation in zinc vapours.

We may point out that gold also escapes under such conditions,
and it was in regard to the recovery of this metal from zinc precipitates
obtained from the cyanide process that we were led to devise a method
for obviating such losses.* Indeced, the success of this method induced
us to further apply the same principles to the treatment of complex
sulphide ores.  Our idea was therefore to treat these primarily as sine
rather than as /ead ores; and to obviate the difficulties encountered
when the material is so considered.

It is necessary to draw particular attention to the rule variably
adhered to in zinc smelting, viz.:—To employ nothing except anthracite
as mixing coal ; it being supposed that the gases resulting from the
carbonisation of other classes of fuel cause losses in spelter.  More.
over, other fuels are (reasonably) considered likely to lead to the slag-
ging of retorts during distillation,7 a danger to be avoided as far as
possible ; even good (roasted) blende ores always contain much slag
material (Fe,O,, FeS, SiO,, etc.), whose baneful influence it is

*See Journ, § i Tre t. Min. E
March 20fh, 1858, oc. Chvem. Ind. xvi. p. 967, also Trans. Ins ng.,

tLouis and Schnabel 11, 89.

sought to reduce to a minimum by the addition of a very large excess
of coal over and above that required for reduction purposes ; such
excess acting as a mechanical diluent. As the amount of mixing coal
used in general practice varies from 50 to 100 p.c. (on the roasted ore),
it is essential that this should contain the least possible ash.  Further,
slagging troubles would be far more pronounced if an ordinary zinc
distillation of roasted Broken Hill ore were attempted ; as, apart from
the lead and ferrous sulphides, we have also the maganous oxide, which
yields a very fluid slag with silica, and much garnet. As the result,
however, of our experience in the distillation of zinc-gold material, we
formed the opinion that the use of a strongly coking coal would, by
holding dangerous waterials suspended in its pores, overcome the
objections to the presence of lead and other slag formers, and permit
of the distillation of complex blende-galena ores as ordinary spelter-
yielding material.
from previous methods, and extended practical trials have proved our

anticipations correct.

In this factor alone has lain our main departure

It is unnecessary here to further trace our pro-
gressive trials, and we now consider the completed process.

It commences with the usual preliminary roast of the crushed ore,
slimes, or zinc-lead concentrate, in a reverberatory furnace, to a pro-
duct which shall contain, preferably, not more than 3 p.c. of total
residual sulphur.

The roasted ore is next mixed with only about 20 p.c. of crushed
coking coal, and the mixture briquetted in any suitable type of machine.
As a binding agent pitch, or other carbonaceous material, is added :
lime or other chemical binders are undesirable as they tend to permeate
the whole briquette with slagging material, and also, from some unex-
plained reason, to cause lead losses.  Further, the admixture of a car-
bonaceous bond aids the bituminous coal in forming the cohorent coke
which not only the distillation but the subsequent lead-smelting opera-
tions demand.  The briquetting plant is of a standard type consisting
of a disintegrator, into which the roasted ore, coking coal, and pitch,
are introduced, a pug-mill, press and table, together with the usual
intermediate elevators and a conveyor belt for delivering the finished
briquettes to the retort house.

The briquettes are then submitted to distillation in an ordinary
Those used by us at the Emu works in South
Wales are of the old-fashioned hand-fired Welsh-Belgian pattern, with-

zinc retort-furnace.
out regenerators, and using hand-made pots.  Fach contains 144 retorts
in 6 rows, the lowest being cannon pots : a retort takes about 13
briquettes, the total capacity of a furnace being seven tons.

This type of furnace is, nevertheless, not the most suitable for
our requircments, as six rows of retorts one above the other cannot he
uniformly heated by bottom firing.
to be damaged by excessive heat if the uppermost rows are to reccive
an adequate temperature ; too sharp a heat is also detrimental to the
best extraction.  In most spelter works employing this type of furnace
the difficulty is avoided by using the lower rows for the distillation of
“hard " material (roasted blende), whilst the upper are employed for
“soft” (calamine) ores.

‘The lower row of cannons is apt

On uniform material such as we treat a com-
promise must be effccted ; we therefore work to obtain the best results
from the three intermediate rows. These give us a 70 p.c. zinc re-
covery on 26 p c. briquetted ore, whilst the lower and upper rows yield
a few per cent. less.

For these reasons the gas-fired 3-row type of furnace has been
adopted for our process at Cockle Creek, as it permits of absolute
uniformity of heating, and, therefore, of the maximum recovery.
Hydraulic-pressed retorts, so universally used on the Continent and in
America, are also employed in Australia. In ordinary zinc-smelting
practice the roasted ore and anthracite duff are hand-mixed in front of
each furnace, the damped power being then charged into the retort ; by

our method the mixing is more efficiently performed in the briquetting
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plunt, and the charging of the bLriquettes more casily effected by means
of a shaped iron paddle.

Once charged, the procedure for the secovery of the cnc is identical
with ordinary practice, although the actiun withui the seort is of a
differgnt character.  The briquettes, as they reach the temperature of
dustillation of cual, cuke mto cohierent masses, witlt evolutiun of volatile
hydrg carbone,

“maaute metallic particles enurely precauny, and being held up o the

Reductuon of the lead sunultaneously oieurs, the

pures of the coke, whilst, at the higher temperature shortly afterwards
reached, cine oxide is reduced, and yields metallic aine vapours, which
are condensed in pipes , these are tapped at intervals in the ordinary
way.  The distllation occupies the normal time,

We draw attention to the remarkable fact first noticed at the vutset
ui our experimients, now confimed by some years” expericnce, that,
waereas in urdinary pracuce lead distls to a marked oaent 1o zing
wapour, in our process the whole of the lead, as albso the silver and gold,
i retained by the cuke,  The latter thus appears to eaert an actual
physieal retardation of the volaudity of ead 1in a slow current of zine
wapvur.  So definite s this advantage, that we find the spelter thus
produced from Broken Hill ores to be of eaceptivnal purity , averaging
gy p-C. of metallic zinc, and commanding prices cqual to that of the
best brands produced from lead-free ores.  This spelter is already in
cvasiderable demand, owing to its low lead 1enour, which does not often
eaceed 12 pc; it can thus be employed for the manutacture of the
finer Kinds of brass, for which the ordinary brands, cuntaining from 1
tv 234 p.c. of lead, are useless.

The zinc }lavillg been recovered, the secunds ate “withdrann from
the pots (pipes and luting clay having been remuved, aud sweeps col:
lected) and discharged into the caves, whence in usual practice they
would be dumped.  But, the seconds resulting from the treatment of
such cumplen sulphides ores still retain the major value,, in the shape
of all the lead and silver originally present.  These are obtained in the
coked briguettes in a form eminently adapted for recovery in the sub
sequent lead smelt. . The zine setained in the sceonds does not eaceed
the amount allowable in ordinary practice, and presents no difficulty in
oltaining of the usual bullion recoveries.  The residual casbon in the
scconds is, of course, a considerable source of heat in the alter smelt,
aud is therefore not lost, as it is in the case of ardinary zinc sccon is.

By this simple operation we are enabled to convert 2 complen ore
mto a simple silver lead product, amenable to nurmal reduction
methods, having already recovered the Lulk of the hitherto objection
ahle zinc as high quality spelter.  ‘The final operation for the recovery
of lead and silver as base bullion being the ordinary one, conducted in
the usual types of plant, both in South Wales and Australia, does nat
call for further description here.

Indeed, we may remark that the few operations which constitute
vur process are all effected in well-known and standard types of plant,
and that no fresh item of apparatus, concerning which there might be
duubt as to costs or mcthod of working, has een found necessary.
Roasting, briquetting, zinc-distilling and lead-smelting methods and
costs are fully known.  Throughout the operations, nothing beyond
cval and binding agent and the usual lead-smelting fluxes are cmployed.
It is somewhat surprising that so simple a method of treatment has
been so long overlooked. The system is compact, and permits of
cconomies when zinc and lead-smelting processes are thus linked to-
gether, not realisable by either separately.

In genera), blende ores containing less than go p.c. of zinc are not
profitable to treat.  Such if mixed with 8o p.c. of anthracite duff would
yicld pot material containing little more than 22 p.c. of zinc; whereas
a zinc-lead concentrate, containing say 35 p.c of zing, requires, by our
process, the addition of .only 25 p.c. of mixing coal and binding
material, and produces. a briquette carrying 28 p.c. of zinc ; with the

additional advantage of yiclding a residue  containing  prafitable
material. It is possible to treat a 35 p. ¢. concentrate for its zinc
alone, the lead and silver remaining in the sesidues as profits subject
only to recovery costs , whilst the fuel values remaining aid in reduding
these.

Reawvertes.  Lead, silver, and gold, as belure stated, are recaovered
in the seconds ia full , the lead of course s subject to the normal
smielting lussus, just as in the treatment of ordinary lead concentrates,
though the Huntingden and Heberlein, and Cannichacl, processes,
claim o reduce such lusses to about 2 po, and we believe these daims
to be well founded.

" Bearing in mind the fact that the scconds hold all the lead in the
metardic condition, the questivn naturally arose as to whather smelting
was the most econumical methud of fecovering this metal and the
siher. We devoted cunsiderable attention to the mechanical separation
of the teduced laad, but unisuccessfully.  The metallic particles and
pulls are 20 eaceedingly fincy divided throughout the carbonaceous
spunge that any method of water dressing o1 concentration results in
hicavy loss , nor did uil concantration give any better resulls, oning to
the cacessive amount of carbun also taken up. On the whale, smclting
waas adupted as the simplest, safest, and most usual method.

\With regard to cinc recovery, the spelter yields.are practically the
To
rechon 1o percentages s somewhat dlusury, as these depend natusally
With a zinclead

product carrying go p ¢. of zine no difficulty 1» experienced in oltaining

same as thuse obtamed 1n the urdinary treatment of blende ores.
upon the onginal zine contents of the vres treated.

a recuvery of 8o p.c. of that amuunt, whilsy, with a 235 p.c. maierial,
70 p <. may safely be reckaned upon in modern furnaces. Late advices
from Cockle Creck inform us that the recoveries of both lead and silver
i the seconds are complete, and that the ane production already ea
ceeds 7o p.c.; Slimes averaging 25 p.c. of zine being the raw material
used.  With 335 p.c. matenal we have every reason to anticipate an So
p recorery.  The pot consumption is guite normal there ;. mixing
cual 15 obtamable at luwer rates than are available to us in Sovuth
Fieciay of good quality for the manufacture of hydiaulic

pressed retorts 1s also available on the spot ; and we have used tnal lots

Wales.

of this matenal for some of our retorts in South Wales, with excellent
results.  The works at Cochle Creck are the first producers of spelter
yet installed in Australia,

In ordinary zine practice, it is not found cconomical to force the

eatraction below a centain point, as the increased time tequired not
only reduces the output of the furnace, but, with the higher tempera-
ture necessary, the pot censumption becomes unduly great.  The zine
usually left in the seconds varies from about 5 p.c.to S p.c. Qurwork
ing costs are also normal ; no difficulty is experienced in calcining the
complex ores to the silphur standard usually required for blende, the
zinc furnaces do not demand any greater atiention or further hands,
whilst labour in retort charging and discharging is materially lightened
by the use of briqueited material.  Briquetting charges are, of course,
additional , but are to some cxtent balanced by the far smaller con-
sumption of mixing coal, and by the cconomical handling of material
during the final lead smelt.

A point to which attention will doubtless be directed is that of pot
and pipe consumption. The average life of our pots, even though
used for distilling such highly refractory material, is fully equal to that
of the retorts used for good blende and calamine ores according to
usual methods, being from five to six weeks each.  Qur present con-
sumption per day is 3.7 pots per furnace. The cost of our hand'made
pots is about 6s. apicce. This is admittedly high, even for England,
and kydraulic-pressed retorts, having a longer life, requiring less clay,
and demanding a lesser distillation temperature, can be “produced for
3s. cach.
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A certain proportion of “fines” is inevitably produced in raking
the briquette seconds from the pots into the caves beneath the furnace
house. ‘These are separated, damped with water, and rebriquetted for
lead-smelting purposes from time to time at a cost of about 2s. per ton
of fines,

We append a schedule of cost incurred during the late treatment
of a parcel of Broken Hill slimes, averaging 23 p.c. of zinc, 24 p.c. of
lead and 26 oz. of silver per ton,

Culcining.—Hand roasting of such material to 3 p.c. of total sul-
phur or slightly under in South Wales costs about gs. per ton, whilst
mechanical roasting in the Godfrey furnace amounts to about 6s. 6d.
Other forms of mechanical calciners, such as the Brown Straight Line,
will roast complex sulphide ores to this limit at even lower cost ; but at
present the hand-calciner and the Godfrey appear to yicld the denser
product and also to be preferable in other respects.  The question of
tie best form of calciner is not fully scttled, but we select the Godfrey
costs as those most lately obtained.

CosTts PRR TON OF ORE TREATED.

Ore drying.—Screening and crushing of s. b, S. D,

lumips, and wheeling.... 2 6
Caleining.—Fuel, 1abour, maintenance, . 7 o
Briguetting,—(30 u;ns of roasted ore per

ay)—
Labous.—t pressman at.......... 5 0
3beltmen *...... ... 5 0
2 labourers ¢ .......... 3 9
Boilerman “*.......... 4 9
. —_— 2
Conl.— 33
1 ton for boiler.............. S 6
6 tous for mixing. at Ss. 6d... 51 o
Pitch,~—13% tons &t 458 ........... : 72 6
Stores,—0il.€lC.eviiiiiiiinannnn 1
Cost of briquetting 30 tons = 165 6
=PErlon oIt ceevnennnnnn 5 6%
Retorting.—( Costs per {@nace per 24 hours),
labsur.—2 foremenat 6s.Sd. = 13 4
2 second hands at ss.
6d.cecnanniiannn = 11 o
2helpersat 4s.3d... = 8 6
4cavemenat 4s.3d. — 17 O
1 pipe chipper (boy).... 1 4
General labour ........ 59 6
-—— 56 11
Lotlery.—3.7 potsatbs. ..... = 22 3
f9 Pipesatad........ = 1 6
Cocl, for fiting 31 tonsatgs.6d. = 30 10
Stores, luting clay and repairs.... 4 6
116 o
Contingencies, unoccupied pots,
dead-fires, etc., add 5 p.c... = 5 9%
121 94
For clinrge of 7 ton briquettes
= 5°6tons of ore = per ton.. 2t 9
Yard and general ladonr oo .. .. eees 6
Ke-briguctling of *‘fines,'® & 28. per ton—
Seconds contain 30 p.c. fines; on
So p.c. of seconds.......... = s
Snielling ¢osts on sceonds (see p. 12).—
(Seconds amount to about So p.c.
on thc original ore.)
Smclting per ton seconds........ 12 6
Refiuing, sales, brokerage, insur-
ance, elc., at £2 per ton of Rul-
lion producad, at 26 p.c.bullion 10 §
Perton of seconds ......... . .. 22 11
ST PET 0N OT€ucncianacennannns 18 g3
Lecad smelling losses—
2.8 units of lcad (= 10 p.c. on
residues) at 2s. 3d........... 6 4
S p.c. silver == 13{ oz. at 23, 1d. 2 S
Office management and assays—depen-
dcnt on size of installation, say ...... 5 o0
Total cost of {reating 1 tonof ore....... 7t ¢
Recoveries—
Zine, 70 p.c. (of 25 p.c.; = 175 uuits at 3°65s. == 63 10%4
Jead, g0 pec. sof 24 pec.) = 1.6 2s.3d. = 48 7
Silver,95 pc {(of 26 oz.) = 237 oz at 2s.1d. = gt 5%
163 11¥
JessCostls . ovvincnnnnnnn. veess 732
Realisations... ......o....... £4 12 104

- —— + e

From which must be deducted cost of transport of slimes or cust per
ton of ore,

In regard to the first four items the above costs are cenainly
capable of reduction.

In South Wales we have at present no lead-smelting plant for spoy
recovery of the seconds values, but dispose of these to local reduction
works according to their assay values upon the usual scale of returning
charges. ‘The erection of lead-smelting plant at our own works is under
consideration, in order to save these extraneous profits and to ¢iviate
freight to the smelters.  In Australia, the smelting plant is that in
ordinary use for reduction of the lead concentrates, elc.

The work outlined has occupied our attention for some years past,
during which we have carried through a large number of experiments
in the laboratory, in small works specially erected in Surrey, and finally
at the Emu Works in South Wales, where large scale furnuces have
been running for the past yearas a commercial undertaking.  We have
there treated over four thousand tons of Broken Hill slimes besides
many other parcels of complex sulphide ores. The recoveties of lead
and silver have been practically complete in all cases, whilst the spelter
yields have varied from 6o p c. to 8o p.c., according to the original zinc
conteats.

Complex ores contaiuing copper present no further difficultics as
to retort treatment ; the copper, of course, remains with the lead and
silver in the seconds, and is thence obtainable by modern copper-lead
smelting methods.

Summarising our process, it may be said to consist in the holding
up of the minute particles and prills of reduced silver-lead in a coherent
but still highly porous coke or carbonaceous sponge during zinc dis-
tillation ; thus preserving the retorts g’rom contact with lead or other
slag material, and ensuring the all but complete non-volatility of the
lead and silver in the liberated vapaurs of metallic zinc.

In spite of its apparent simplicity, our process has been found
capab'e of complete patent protection in the principal countrics and
colonies of the world ; whilst the grant to the United States, German
and Scandinavian paients, may be taken as evidence of novelty.

Gold Dredges—Their Construction and Manipulatien.®

By Davin K. BLaIg, Consulting Dredging Engineer.

In this paper it is not the intention to traverse gold dredging from
its clementary slages, or 1o deal to any extent with its aspects his-
torically—this has already been done by various authors—but simply
to givc as concisely as possible, in the limited time at our disposal, 2
description of the “Bucket Gold Dredge ™ as we find her at the present
moment, and the gencral principles of her construction and manipula-
tion, the accidenis to which the various parts are liable, with their
cause, cffcct, and remedy; avoiding, as much as possible, technicalitics
of a bewildering nature.

To many the idea of dredging suggests the necessity of a river,
lake, or harbour, or’'some place where it is possible to float a fair sized
ship—in fact some navigable place; but if you told a large perceniage
of the well-informed of the day that it was possible to dredge an
ordinary city strect without any serious difficully, with 2 modern “Gold
Dredge,” your assertion would be considered impracticable and
ridiculous in the extreme. However, at the present moment in
Australia dredges are working quite as dry places with comparative
easc, and plants cxist that work without water at all; but it is mot in-
tended to deal with them in this paper, hut to confine ourselves to the
floating ““ Bucket Dredge,” and more especially to the * paddock™ type
of this class.

*Paper read Lrefore the New South Wales Chamber of Mines.
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The gold dredge of the present day is practically the dredge we
see every day at work in our harbours and rivers, deepening channels
and berths for shipping, with gold saving appliances added.

The spoil of the material lifted in the case of the harbour dredge
is discharged into a hopper forming part of the structure of the dredge
herself, in which case the dredge is fitted with propellers like an
" ordinary steamship, and after filling her hopper, slips her moorings,
and steams out to sea, where the doors fitted to the bottom of the
. hopperare dropped open, and the spoil discharged into deep water; the
doors are then closed by means of powerful winches, generally fitted
with * Napier differential brakes,” which act automatically, and the
dsedge then steams back to her working ground, picks up her moorings,
and repeats the process: or the dredge may not be of the “hopper"
type; in this instance, the spoil is discharged into “hopper® barges,
seif propelled, or towed, and deposited where desited in a similar
manner to that above described; the dredge herself remains on her
working site, and is kept supplied with barges for removing her spoil.
Little or no redging time is lost by working on the hopper barge
system.

There is no reason, nor would it cause serious delay, for dredges
working at the deepening of navigable rivers, or other places found
to be aurifercus, from passing their spoil over gold saving appliances
before discharging it into the hoppers, and the working expenses
defrayed or partially defrayed, if not a profit made by the gold re-
covered.

The gold dredge lifts the spoil and mixes it with a sufficient
quantity of water to efficiently wash it, passes it in this condition over
gold saving appliances and discharges it over the stern as treated
* material, namely, “tailings.”  Briefly, the gold dredge simply lifts the
material at the forward end, washes it and discharges it astern; she
does not make the water ini the river, it she is working in a river, any
deeper, she only cuts out an excavation to suit her own requirements,
which she carries along with her as she goes. I mention this latter
point because many arc of the opinion that dredging a river implies
deepening it, even dredging it for gold; but anyone who has seen any of
our rivers which have been opsrated upon by a gold dredge, knows, it
is not so.

I am not in this paper going into details of what is or what 1s not
suitable ground for ¢ Y:ucket dredging.” I shall start by placing gold
dredges into two classes, namely:—¢ River” and * Paddock " dredges,
disregarding any elevating gear they may or may not have, and give
the following definitions of the two classes :—

A “River” dredge is-a dredge designed to work with some depth
of water underneath her, and is not called upon to cut her own fintation;
she is, therefore, not provided with a projecting ladder to eat into banks,
or with sharpened bows to work into corners, but is, as a rule, built
square across the bows, especially if working in a current, such as runs
in the Molyneux, in New Zealand; for the practice there has proved
that a square nosed dredge remains steadier in the current; and does
not * yaw” about so much as a sharp-nosed one.  Of course they offer a
much greater resistance to the current and require very heavy lines to
hold them, but as a dredge is not huilt for speed like a torpedo boat
resistance is not taken into consideration to any extent, beyond the
usudl practice of making the floor of the pontoon take an upward curve
at the bow.

In Australia, at present, we have not such a thing as a dredge of
the “River” class, all the dredges being * Paddock,” and it is with this
Iatter class that I propose to deal.

A “Paddock " dredge generally commences her existence by being
launched into a hole containing water sufficient to float her. This hole
may be a water hole in the bed of 2 river or clsewhere, or may be an
cxcavation specially prepared for her reception anywhere; and from

this hole or “paddock,” as it is called in dredging parlance, cuts her
own way over the claim,

Assuming that the ground has been inspected by a competent
engineer, and in his opinion the conditions are suitable for dredging, it
is of the utmost importance that the dredge should also be suitable for
the ground, that is, be capable of bottoming at any part, dealing with
timber or other obstructions that may present themselves, and efficiently
treat and recover as much as possible of the precious metal contained
in the material lified. She must also be so constructed that her
draught of water will not prevent her floating with ease over the
shallowest portions of the claim without having to lift ** bottom " to do so.
A “Paddock” dredge should draw as little water as possible, and the
draft should not exceed s ft. even in large dredges; a fair average draft
is about 334 ft. to 4 ft. with a day’s (twenty-four hours) fuel on board
and dredge working,.

‘I'he first point for the designer to decide is the dredging depth,
this to a great extent fixes the length of the hull, and is measured from
the water line of the “dredge ” to the cutting edge of the bucket when
the ladder.is lying at an angle of 45° to the water line. Some dredging
engineers measure what they term the * maximum dredging depth ” at
an angle of 55°; this you will see makes a considerable difference, and
it might be as well to ask the angle when buying, or when having a
dredge designed, to specify the angle. Up to the present there is no
fixed standard angle.

The next point is the material to be used in the construction of
the hull. In Australia timber hulls are used solely, also timber super-
structures for carrying the machinesy.  In some dredges, however, steel
gantries are used, built of angle bars and plates, and make a very light
and neat structure; these will be be dealt with in detail later on. The
timber used for the framework is Colonial hardwood, genenally of kinds
procurable in the district in which the dredge is built, and she is
planked and decked with similar timber. In a number of instances
oregon, and in some cases kauri, have been used for planking and
decking. There are places in Australia where, owing to white ants and
other desiructive insccts, it would not be advisabie to use timber in the
construction at all, and it would be necessary to adopt iron or steel in
its place.  For scveral reasons steel is the material to be used in South
Africa for hull construction.  In New Zcland, most of the old type of
dredges were built of steel dr iton, but out of some two hundred built
within the last five years, there has not been, as far as I can ascertain,
a single steel hull built for use there. The material used for hulls in
New Zealand now being Australian hardwood (blue gum chiefly) for
the framework and super-structure, Rauri planking and decking.
Kauri is sometiines uscd in the super-structurc. Red pine and other
local imbers were used in “ boom time™ and on cheap work, but they
are totally unsuitable. I shall not touch upon steel hull construction,
but confine my attention to timber hulls only.

‘The main point in a hull is to make it as stiff as possible 1o resist
the concussion and vibration it has to withstand. Few people realise
the intenscely severe nature of the work dredges on our rivers and  flats
have to perform. Immense hardwood logs sixty or seventy feet long
(with perhaps a mean diameter of four feet), which have been buricd in
the wash for years and covered up with gravel and dedris of all kinds
by successive floods, have 10 be lified and carried cicar of the dredge. -
Huge boulders have to be negotiated to permit the dredge to pass.
Floods at times rising thirty or forty feet rush past the dredge at a
perilous speed, carrying with them islands of debris; and sometimes
the dredge next above you joinsin with the flood and pays you a visit.
The snapping of a line, a blow from a log of floating timber and your
dredge is doomed. And, lasily, what we are now suffering from—
drought with all its concomitant troubles.

If the ordinary mining speculator who does so much general all-
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round growling and fault-finding would look at some of the above
points in a reasonable light, his criticism would assume a milder form,
and he would admit that engineers, dredgemasters, and others engaged
in the industry had a lot to put up with, and that their efforts to re-
cover the gold that all other systems had failed to get, are worthy of at
least a little consideration.

From the above the necessity of a stiff construction is obvious.

The bows (noses) of all “Paddock” dredges should be well
rounded to permit of being easily manipulated in a corner, and should
also be more heavily planked and framed than the other portions, 0
that she may not be damaged by striking the face, as the dredge surges
at her work. Very often the bows are sheathed with steel plates as a
protection against blows and chafing.

The bottom of the hull at the forward end should be sprung or
bevelled upwards for clearance and handiness in working, and the
bottom from the bows aft to the position of the ladder at her “ maximum
dredging depth’” should have the thickness of planking considerably
increased to obviate accidents through logs being caught in the buckets,
and by them being dragged upwards through the bottom.
accident is by no means infrequent.

For clearness in describing I shall refer to the dredge complete as
the “dredge;” to the two pontoons (namely the “port” and the “star-
board” pontoons) tied together to make one structure as the “hull.”
Amongst dredging hands the “hull” is usually alluded to as the
‘“pontoon” or ‘“pontoons,” but in describing the construction it is
necessary, to avoid confusion, to discriminate the terms used. The
ordinary hull consists of two long narrow pontoons joined together for

about a third of their length by a third small one equal in width to the
width of the ladder well required. The two longitudinal sides of the

This type of

third small pontoon are really a portion of the inner or well sides of the
The floor and deck
beams where the three pontoons are tied together are in single lengths

two main (or long “ pontoons”) before mentioned.

and are common to the three pontoons. These three pontoons
form the “hull.” Besides the floor and deck-beams a number of
very much heavier beams also run across the entire width of the three
pontoons alongside the floor and deck beams; and these are lattice
braced to form thwartship girders, to overcome the tendency of the
structure to “sag” inwards towards the ladder well or ““hog,” accord-
ing to the distribution of the weights on board. In a similar manner
the stringers, girders, etc. (according to the design adopted), and
planking in this inner (or well) side of each pontoon are run its entire
length. This construction forms the hull into three distinct water-tight
compartments, naniely, the two main pontoons and the small connecting
pontoon. The two main pontoons are, (or ought to be), each sub-
divided into three water-tight compartments, making in all seven
water-tight compartments in the hull. Unfortunately both here and in
New Zealand, from motives of economy, and through the over-ruling
power possessed by individuals totally ignorant of what is required (and
what is not required), these very necessary safeguards have been
omitted, and the result is that a number of our dredges have had a trip
to the bottom of their paddocks, and now carry with them the effects
of their immersion in the shape of twists, bends, cracked castings,
machinery out of line, besides other defects added to all of which is the
cost of lifting, loss of working time, etc., while current expenses are
running on just the same without the necessary gold coming in to meet
them.

There are several other types of construction adopted by different
designers, but in all the general principal of construction is as above
described. I shall briefly describe a few of them.

The Double Skin.—In this method of construction on the sides of
the dredge, the outside planking is of the usual sizes, but the fore and
aft stringers are done away with, and in their place very deep planks
attached to the frames forming an inner but not a water-tight skin, the

outside planking alone being caulked.  The inner planking is secured
by long vertical drift bolts. The “inner” and * outer” skins are also
bolted together through the frames. For this form of construction the
timber should be very well seasoned, or the shrinkage will be consider-
able in the wide inside timbers.

planking of ordinary construction.

This is a light and simple form of construction, the principal faults
in it being the difficulty of locating and stopping a leak, owing to the
internal side planking and the absence of diagonal bracing where the
machinery happens to be heavy.

The Fore and Aft Keelson.—This is a method of construction in
which the thwartship beams and tloors we usually sce in a ship are
done away with, and a series of keelsons and fore and afters run the
entire length of the pontoons in place thereof. The bottom and deck
planking is 1aid~a1h\vartships, wide planks being used for the purpose.
No side frames (or ribs) are used, but a number of stringers run the
entire length of the pontoons.  The side is trebly planked, that is, the
planking is put on in three courses. The first is put on diagonally, at
an angle of about 45° to the deck line. The second at about right
angles to the first, and the third, or outer planking, horizontally as in
ordinary ship work. The outer planking is caulked and felt, or
“chenam” is generally interposed between each course of planking.
The diagonal seams are not caulked.

Like the last method of construction, the dfficulty of locating and
stopping leaks occurs. The thwartship planking is also a very weak
point. It is also a simple form of construction, and quite a number of
dredges have been constructed here on this principle, but only two, as
far as I know, in New Zealand have heen built on this plan.

The Braced Stringer.—In this method three stringers of different
sections run the entire length on each of the four sides of the pontoons
the one on the bilge being generally square in section,

The bottom, and deck are of single

These are
bolted to the frames (or ribs) and stiffened by diagonal bracing checked
on to their faces.  On the inside the planking is spiked and bolted to
the outer side of the frames (or ribs) and laid horizontally in one thick-
ness. The floors are bolted to the frames (or ribs) and the deck beams
to the frames (or ribs) as well as to the stringers.

This construction is a strong one, and makes an excellent job, but
as it involves a lot of joiner work it is rather expensive, and it is not
one that can be placed in the hands of amateurs.
by first-class tradesmen.

The Wedged Stringer.—This method is identical with the above,
with the exception that long double wedges are used between the
stringers and the diagonal bracing dispensed with. The bad feature in
this construction is the wedges.

It must be performed

‘The excessive vibration on a dredge
when working causes these wedges to work loose, and they are then
practically non-existent, unless they are carefully watched and kept
driven hard home.

The Girder Side.—Several varieties of this form exist, but they
are more or less complicated and expensive to make.

The latest New Zealand design consists of a top and bottom mem-
berof a heavy flat section. The cross bracing is used in such a manner
that the lower end of the brace butts against the floor and the upper
against the deck beams. The cross braces entering into and mutually
assisting each other in forming a compact and highly efficient design.
The top and bottom members of the girder are further tied together by
“king bolts,” situated in pairs in the diamond formed by each pair of
cross braces. The frames (or ribs) are Dolted to the outer face ot the
cross bracing to permit the “king bolts” to draw up, from time to time,
any play that may appear in the joints of the girder, due to shrinkage
in the timber, over-straining, or other causes. The planking is spiked
to the ribs as in ship work. These girders extend the full width of the
pontoon forming the four sides; and four or more of similar design run
athwartships of the pontoon, namely, one forming the after end and one
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at the end of the well, each extending the full width of the hull, and
one shorter one, or two in the case of longer:pontoons, athwartships in
each pontoon. .

‘This construction reduces all the defects in the cthers mentioned
-t a minimum, and possesses as well the feature of being a simple one,
that is, one in which the efliciency is great, compared with the cost of
- labour in obtaining it

There are other constri.ctions in which a series of girders of com-
plicated designs run fore and aft through the centres of the pontuuns,
" as well as forming the sides, but, in my opinion, the quantity of timber
.sed and the labour required in their construction makes them very
cxpensive to build, aud does not warrant theiradoption for this purpose.
There is, however, no doubt that they possess the feature of strength in
amarked degree, but are unnecessasily ponderous. These examples
just mentioned practically embrace those in general use by dredging
cngineers, but others exist, such as the “ cellular” type, etc., but as a
rule their novelty far exceeds their utility.

(All the above typesare stiffened laterally (that is, athwartships) by
dlagonal or cross bracing,and are provided with hold pillars 0 support
the weight of the deck on which the bulk of the heavy machinery is
placed, and are also capable of being sud divided into any required
number of water-tight compartments, and should be sub-divided in such
a way that any one, or even two compariments, could be filled with
water without sinking the dredge. Dredge owners, when placing a
dredge inthe hands of an engineer to design, should stipulate that water-

1ight compartments should be incorporated in the design, and also that

these compartments should be. practically tested, that is, filled with
water and the effect noted. The test would cost very little, and the
owners would, at all events, be satisfied that with ordinaiy care the
chance of their dredges sinking was a remote one.  Within the past
two years, to my knowledge, no less than severn dredges out of a working
total of thirty sunk, and two of these performed thc feat twice, and
jjuite a number of others had some very narrow squeaks for it. I men

tion these facts here to emphasize my remarks on the necessity of
sub-dividing dredges into water-tight compartments by the simple and
inexpensive method of a few water-tight bulkheads. Had the dredges
alluded to in this been propesly sub-divided with a few water-tight
bulkheads their immersion would never have occurred.

Ancrher point in bulkheads is that they siiffen the hull Jaterally
(that is, athwartships), and it employed do away with a large amount
uf the transverse bracing, and as all the machmcry, with perhaps the
cxception of the centrifugal pump, is usually ondeck, there is no obstacle
in the way of placing bulkheads or lateral bracing where required. One
‘mportant point to be noticed regarding bulkheads in timber pontoons,
however, is that ventilation must be provided for each compartment, in
«ddition to the usual small hatchway.

Having dealt with the pontoon itself, the next consideration is the
saperstructure which consists of * tumbler framing,” “ gear framing,”
* hog framing,” screen or sluice box framing,” “ gantry,” etc., etc.

The “ tumbler framing " consists of very heavy uprightsand beanss,
cross diagonally braced and well tied in cvery dircction with heavy tie

tolts,.and as it also supports the ladder with its tumbler and buckets,
as well as the main tumbler with its gearing, the structure requires to
Le exceedingly strong and rigid towithstand theshocks it is subjected to.

The “gear framing,” in construction, is similar to ihe tumbler
framing, but considerably lighter. It is usually braced athwartships to
ihe tumbler framing. As it supports 21l the intermediate gearing and
shafting it also requires very rigid bracing.

The “ hog framing " is constructed of vertical posts, ra.lly Samson
posts, or lattice braced framing of the “A” or other types, erected where
dcgtﬁeﬁ necessary. Irom or steel rods, or heavy steel ropes provided
with tension, or rigging screws lead from the top of these postsor frames
forward and aft, for the purpose of coumteracting the tendency long

dredges have of hogging, that is, dropping at the stem and stern, but
it is sometimes dispensed with in shortdredges. The hog framing is also
used as a derrick to supvort the elevator in dredges carrying elevators.

The “ screen framing,” where a screen ur screens are used, is very
much the same in its principle of construction as the tumbler and gears
framing, and the sizes of the scantlings used are thesame as in the gear
framing, perhaps a bit lighter.

The * sluice bux framing " follows the general design of those just
mentioned, but is very much lighter still,

The “gantry  is a very important part indeed of the structure of
the dredge, and more su of the “ paddock” dredge, whose well, owing
to the necessity of having the ladder projeciing 1n front, must be left
open forward. The gantry. therefore fulfils a dual duty, that s, it ties
the 1wo “ pontoons” 1ogether, as well as sustaining a very large pro-
portion of the w eight of the ladder,"amounting to many tons.

A “gantry " requires to be extremely rigid, and besides possessing
the features mentioned, must also be capable of overcoming the
tendency the pontoons have of sagging inwards towards the well caused
by the excessive weight of the ladder being concentrated on one central -
point forward in the weakest portion of the dredge’s structure, and for
obvious reasons its weight must be centralised there or thereabout.
This strain can, however, to a certain cxtent, be neutralised by the dis-
tribution of machinery on board. The scantlings in the gantry, if of
hardwood, aie very heavy, and as a rule are of similar size to those in
the tumbler framing.

Inan ordinary 4}=ft. bucket dredge this weight varies from twenty-
five to forty-five tons, according 10 the dredging depth and application
of the strain.

The remarks I have made practically embody concisely the salient
features in the cunstruction of the hull and super-structure of a modern
gold dredge Luilt of timber. I shall now deal with the machinery tobe
crected on the hull,

The two most important factors in dealing with the machincry
required are the dredging depth and the capacity; this allows us to
arrive at the power of engine, size of buckets,etc. Before going further
it might be as well to define the term *capacity” as applied to a
dredge. Capacity, or nominal capaci.y, is the actual amount the
dredge can lift ruuning full buckets, with the ladder lving at anangle of
forty-finc degrees. The buckets of all dredges should be so shaped
that they will hold their maximum capacity at that angle. A favourite
complaint from speculators in dredges that are not geuting as much
gold as they would like, is:—* We were told the dredge would treat
one hundred and twenty tons an hour, and we have measured up what
she has done and it is not halt that.” In the first place they have
measured up the ground in the solid, quite overlooking the fact the
buckets of the dredge break ihis down and lgosen it under water, it
therefore occupies considerably more space than when in the solid, that
there is a luu of broken stowage in a bucket without one or two big
stones in i, and running at the speed dredge bLuckets run (say iwelve
buckets a minutc) a badly filled bucket will come up occasionally, 1n
spitc of the cfforts of the winchman, it may be very hard cemented
ground, and the dredge has to actually pick every foot of it down with
her grabs, and scrape up what she can get with the buckets. or, it may
be, a stiff puggy clay appears in the face, which is compressed into the
buckets with the full power of the dredge, much the same as a brick
machine would squeeze it into 2 brick mould. Now, having got this
clay into the buckets, the next problem is how it is to be got out
again in the interval of time lapsing between each bucket, one-twelfth
of a minute (that is five seconds, it is really less) and, lastly you
probaby find on discussing the matter further with them, that their
dredge has struck a bit of shallow gronnd, say six or cight feet decp,
and that the ladder islying at such an angle thatit would be a physical
impossibility to fill the buckets to more than one third of their capacity.
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The discussion generally terminates, as most of that class of discussions
do, by the speculators concluding that the *dredge” is a failure. The
engineers assured them she would treat one hundred and twenty tons
an hour and she dosen’t, and that’s all they know about it.

A good deal of judgment on the part of the dredge master is
required in regard to the amount advisable to lift. At times when in
very rich.wash of a clayey nature, it has a better chance of treatment
in the screen and on the tables if passed through in smaller quantities.
If, on the other hand, it is poor and of a loose gravelly nature, to make
working expenses it might be necessary to push the dredge to her
utmost capacity. Dredge masters, as a rule, when they get on to a
rich lead or patch reduce the quantity lifted, if the dredge is running
full buckets to give it a better chance of being more thoroughly washed
in the gold saving appliances. .

‘The motive power of a “Paddock” dredge is either steam,
electricity, or water. Where water is used, as at Waipori, in New
Zealand, Pelton wheels or some form of turbine are the generators of
of the required motion. Oil engines have been suggesied where fuel
‘has to be carried long distances at a heavy rate of freight; but I am
not aware of any plants at present using oil engines. Whatever motive
power is used, it must be capable of being governed under all varying
conditions. of load.

Dredge engines should be made with moveable eccentrics to enable
them to be reversed in a few minutes, but I will draw attention to this
later on under the tumblers.

Approximately about sixty per ceut. of the power of the dredge
is absorbed by the centrifugal pump in lifting the water for treating
the wash.

The size of the engine varies with the capacity, dredging depth
and water supply required for tables.

The type of engine adopted by most designers is the high pressure
compound horizontal. The condenser is a surface one and of a pattern
used only on dredges. The water used for washing the gold is utilised
prior to going on the tables as the steam condensing medium; the
condenser really forming part of the discharge pipe from the centrifugal
pump to the tables or sluice box. The air and feed pumps are inde-
pendent of the engine itself and are actuated by an eccentric on the
first motion shaft, and this system answers very well.  Engines of the
marine, semi-portable, portable, undertype, rotary, etc., both high
pressure as well as compound have bsen used for the purpose with
varying success.

A sluice-box dredge, that is, one without a screen or elevator,
takes about the same power to drive, owing to dredges of this class
requiring more water for treating the spoil than dredges with screens
and tables, and also on account of the extra height it is generally
necessary to lift the water and spoil to secure sufficient fall for the
sluice-box, which ought 10 be carried well astern, and its extreme end
should be high enough to be well clear of the tailings at the highest
possible stacking height of the ground to be dredged.

‘The boiler is generally given an excess of power, that is, for
exampie, a 16 H.P. nominal engine is provided with a 20 H.P. nominal
boiler. The horse-power in excess is given for the purpose of driving
the steam winch which utilises from 4 to 8 H.P. nominal, but as it is
used intermittently and not continuously the excess boiler power, if not
utilised by the steam winch, is advantageous in enabling a full head of
steam to be kept without difficulty for the main engine with indifferent
firing (or indifferent fuel). In the past stoppages for steam, or rather
the want of it, were quite a frequent occurrence.

A number of dredges have independent steam driven electric
lighting plants, and these absorb from 1 to 2 H.P.

Marine portable, under-fired tubular, semi-tubular locomotive,

loco-tubular boilers, etc., are used for the purpose.  The loco-tubular
is a favourite both here and in New Zealand, and possesses a number
of excellent features for dredge work, so much so that the type is now

-known by the distinct name of * Dredger ” boiler by the English makers.

Wood is the fuel used entirely for firing purposes in Australia

The boiler ona dredge demands and should receive more attention
than any other part of the dredge's machinery, but unfortunately gets
as a rule less, '

With the dirty feed water used, charged with all forms of vegetahle
and organic matter and mud, together with the lavish and totally
unnecessary use of internal lubricants of questionable quality in the
cylinders and valves of the engine itself, the risks run are very great
indeed. The boiler inspection, under the Dredging Regulations of
this State, is practically no inspection at all. In New Zealand all
boilers are subjected to a very critical examination every six months
by a Government Inspector, and a certificate given if everything is
satisfactory. In this State each engineer examines his own boiler and
gives his own certificate, which is obviously always satisfactory, The
writer ventures to predict a “horrible sensation” on a gold dredge
somewhere before very long, in which the boiler will play the “star”
part. The hands on gold dredges generally do not know too much
about a boiler and its possibilities, and perhaps it is as well for their
own comfort that they have not been too lavishly endowed with infor-
mation on this subject.

In the older type of dredges in New Zealand, as is the custom on
harbour dredges, the power generated by the engine was transmitied
from the enzine to the top tumbler by means of shafting. In gold
dredging practice this was found to be too rigid, and the continual
jumps and jars of the buckets as they struck boulders, timber, or other
hard obstacles in their work was very severe on the gearing and the
engine itself, notwithstanding the interposed friction brake.  With the
object in view of softening or cushioning the shocks on the gearing and
engine, the shaft between the crank shaft of the engine and the gearing
was done away with ; the pinion on the crank shaft of the engine was
removed and a pulley substituted, more intermediate gearing was in-
troduced, and the bevel-gearing replaced by spur-gearing; and a
pulley, keyed on to the first motion shaft connected by a belt or by
ropes to the pulley on the crank shaft of the engine.

This new arrangement eased matters considerably, and now prac-
tically all gold dredges are either belt or rope driven, the direct-driven
type having disappeared, with the exception of a few old relics that
exist in remote parts of New Zealand, more as historical objects than
anything else. Bevel-gear has also gone down with its ‘chum, the
direct drive, and spur-gear has taken its place, and it in its turn, is now
giving way to the helical gear.

Bevel-gear is still greatly used in harbour dredges and almost in-
variably the direct-drive. But in this class of dredge the working
conditions are more even than in the gold dredge.

A popular miscanception exists amongst a certain class of those
interested in dredges as to what occurs when a dredge or rather the
buckets come in contact with a hard obstacle. The impression is that
something, meaning some vital portion of the machinery, must go, and
in this theory see the solution of the whole problem of breakages arnd
delays and the salvation of the industry. All that is required, so they
aver, is to introduce some form of controlling or disengaging apparatus
to act when the buckets strike something so hard that they are brought
suddenly to a standstill (much in the same style as the barbarians of
modern civilisation stop_a railway waggon by spragging it, that is,
throwing a short stiff piece of timber through the arms of one of the
wheels while it is in motion). But I may state that every dredge in
existence, whether harbour or gold, has an appliance for this purpese
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known, in dredging parlance, as the friction. This is so adjusted that
when any undue strain comes upon the gearing it slips and stops the
top tumbler from revolving until the strain is relieved, either by the
winchman manipulating the ladder or the dredge herself. Directly the
strain is relieved the top tumbler starts to revolve automatically. ‘This
friction apparatus can be controlled by the winchman without moving
from his position at the winch, and the buckets stopped at any desired
_point on the ladder almost instantaneously,

' The winch of a dredge occupies the same relative position to a
dredge as the slide-rest does to a lathe. Assuming the buckets to be
the tool, and in reality they are, the winch feeds the buckets, up or
down, forwards or sideways, at the will of the winchman, who manip-
ulates this complicated piece of mechanism. Too much importance
cannot be attached to having an efficient winch : however perfect the
rest of the design may be, a defective winch neutralizes all its good
points. Strength and quickness in manipulation are the main desiderata
in its design.

In an ordinary 414 ft. bucket dredge with, say, a dredging depth
of thirty five to forty feet, the winch must be capable of lifting with
reasonable speed and ease from thirty to forty tons. This should
convey some idea of what is expected from a dredge winch.

In harbor dredges a number of single winches are used, that is,
each line has an independent winch, or the lines are grouped on two
or three separate winches; say, for instance, the forward lines on one
winch, the after lines on another, aud the ladder and head lines on
another. ‘The single winch for each line necessarily requires several
extra men to manipulate them, and as harbor dredgesare generally run
by governments, harbor trusts, or Jarge public bodies who have plenty
of money to spend, the cost of labor is not a serious consideration.

The crew of a gold dredge lifting two hundred and sixty tons per
hour is two men per shift. The crew of a harbor dredge doing the
same work is twelve men per shift, namely, engineer in charge, mate,
fireman, four seamen, two deck hands, two punthands and a carpenter.
‘The larger dredges carry in addition a blacksmith and a boiler-maker,
and have a complete plant for effecting their own repairs on board,
including a lathe, steam hammer, etc.

On a gold dredge the general practice is to have all lines, namely,
head, Jadder, port bow-line, port stern or quarter line, starboard bow-
line, and starboard stern or quarter line, all on the one winch. Some
of the big Molyneux dredgeshave an independent winch for a preventer
line, which is a duplicate head-line to guard against accident, The
preventer-line and head-lines being lines that are very seldom used
compared with the side-lines and ladder-line, which are almost contin-
uously on the move.

In the original gold dredges, chains were used for mooriig pur-
poses, and a number of common crab winches were utilized, generally
one for each line (six winches), These crab-winches were manipulated
by hand, so the winchman had a good deal of walking about. The
next progressive step was the assembling of the six lines on a single
winch, which at that time was merely a group of capstans or surging
drums, round each of which the respective chains took several tumns
and-fell into a chain locker below deck. The handling of these chains
was most laborious work, and in a current like the Molyneux in New
Zealand it can be better imagined than described, if the powers of
imagination are vivid enough. Harbor dredges still use chains univer-
sally, but gold dredges have discarded them entirely and steel ropes
have taken their place.

In some dredges the winch is driven by means of belts, rapes, or
intermediate gear off the main gearing, Yt this method is not without
its disadvantages and is only adopted: in plants where the first cost is
the main consideration. It necessitates the running of practically the

whole machinery of the dredge to simply operate the winch when
found necessary to pull the dredge to anywhere when the main
machinery is at a stand-still, say running out or in a line, heaving up
a log out of the face, etc.

‘The modern winch is a complex piece of mechanism, driven by
an independent steam engine, or in electric dredges by an independent
motor, on which the whole of the six lines can be manipulated with
ease by the winchman without moving from his position.

‘The gearing of a gold dredge, necdless to say, must be of the
heaviest order, and the greatest care should be exercised in its design
and the materials used in its construction. All pinions should be
preferably made of cast steel, and cast steel should enter largeiy into
the construction of a dredge generally. Accidents through light or
defective gearing are a very common source of delays. Too much
stress cannot be laid on the necessity of taking the greatest care of this
very important element in the dredge’s structure.

‘I'he buckets and their accessories, namely, grabs, links and pins,
are all the product of the forge or boiler shops, very little cast work of
any description enters into their construction in gold dredges. In
harbor dredges cast steel buckets and links are in common use, but so
far gold dredges have not adopted them.

Manganese steel is the material in general use in bucket pins, but
there are other brands of steel equally suitable for the purpose.

Inthis State very much heavier pins are used than in New Zealand,
practically owing to the heavier nature of the ground, and for the same
reason the lips and bodies of the buckets as well as the main links are
very much heavier.

Spring steel is the material used for bucket lips, and at one time
these used to be hardened by tempering; this practice is, however,
abolished. “The life of a heavy bucket lip in Australia is from four in
hard ground to eight months in easy ground. A great deal depends
on the way a dredge is handled, and in the lifetimes mentioned it is
assumed that they get fair usage and are not made to perform similar
duties to a * stone-crusher,” ¢ quartz-stamper,” or “ forest-devil.”

There is a great deal more in the design of a bucket than at first
meets the eye, and each designer has some particular curve or set in
the development of his bucket for which he claims some distinct
advantage. ‘l'here is no doubt that there is a great deal in this very
important element of the structure, and as 1 before compared the
winch to the §lide-rest of a lathe, we might here extend the comparison
and call the bucket the cutting tool, and every engineer knows the
importance of the shape of the cutting tool. Every turner has his own
particular little twist, lip, or clearance in the same manner as the
dredge designer humors his little fancies with the bucket. The whole
idea in the design of the turning lathe is to give the cutting tool the
best possible chance to do its work ; the whole design of a gold dredge
(with perhaps the exception of the gold saving and tailings stacking
appliances) is to give the bucket the best possible chance of doing its
work.

A broken bucket pinis the commonest of allaccidents; itaverages
on the aggregate in this State about two a week. The writer knows of
adredge in Victoria that ran for more thansix months without breaking
a pin, but this is a record performance. The time occupied in stopping
the dredge and putting in a new pin isunder half an hour. One of the
most sggravating accidents that can happen on a dredge is the snapping
of two opposite pins, this generally results in all the buckets and links _
ie., the bucket belt, as it is commonly called) dropping into the bottom
of the paddock or the river, if a river dredge. Fortune might smile
upon you to the extent of permitting one end to remain on board, then
with a smart crew and a reversible engine it is only about two or rhree
hours work to get them coupled up again, but if you are not so favored,
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then it is a fishing job in the ‘muddy water of the paddock or river,
and you always seem to get hold of the wrong bucket, or wrong ¢nd
first, and have to overhaul the lot or a large number of them. If the
accident happens in say thirty feet of water the belt, in dropping,
forms itself automatically into loops and almost knots, and the excessive
weight of the falhng mass jams and terlocks buckets, links and pins
into an almost hopeless tangle. It sometumes happens in grapphing
that the bite, or a portion of the end of the belt is drawn through a
loop 1n another portion, actually forming a knot.  In un ordmary 414
ft. bucket dredge with a dredging depth of 35 ft., there are thirty-sia
sets of buckets, links and pins, each set weighing over eight hundred-
weight, or a total weight of fourteen and a half tons to drag up without
any allowance for spoil that may be in the buckets themselves, With
a smile or two from fortune, a good crew and suitable tackle, you
might get the bett on again in twenty-four hours; but if the beltis
badly tangled up it may mean several days. The Molyneux is a bad
place to lose the bucket-belt in, .

When the winchman nouces that the belt has snapped he should
stop the main engine instantly, if possible, but under no circumstances
whatever should he pull out the {riction, for in so doing he throws
away the only possible hope. he has of holding on to the end of the
belt and checking it from going over the top-tumbler. Inreleasing the
main friction he practically converts the top tumbler into a loose roller
for the belt to run off on. Many a belt accident would have been
averted had the winchman acted as advised here. A bucket-belt
almost invanably goes on the ascending portion, so that besides being
heard—foz it gives a loud report—it is always within the view of the
winchman. This type of acaident fortunately is not a common one.

Bessemer stecl of boiler quality is the matenal used for the bodies
of the buckets and generally tire steel for the main links. Old railway
rolling stock tires make excellent hinks.

The running speed of buckets vanes from ten to fourteen buckets
per minute,

The ladder, in its early stages, was constructed of wood, but
wooden ladders are a thing of the past. The modern ladder is simply
a very strong steel girder suspended or pivoted at one end, and free to
move up and down at the other as required and is designed on very
nearly identical lines, On the top side of the ladder are a number of
rollers extending almost the full width of the ladder, and on these
rollers the bucket-belt travels. The types of ladders used vary from
the elementary channel-bar pattern, which consists of two paraliel
channel-bars of a deep section, with distance pieces between 1o retain
them at the width desired for the ladder, to the elaborate braced plate-
girder and box-girder patterns.

The lower end of the ladder forms a jaw which is fitted with
bearings on each side. The bottom tumbler fits into the jaw and
revolves, either on a stationery shaft, or is keyed to a shaft which
revolves in bearings provided on cither side of the jaw for it. A ladder
must be an exceedingly strong and carefully designed structure.

The snapping of a ladder is not an unknown accident by any
means, and when it does go, it is generally about 1wo-thirds of the way

down. Ladders also have a weakness for twisting, that must be allowed
for in the design. A twisted ladder gives a lot of trouble.

70 be continued.,

Granby Consolidated Miaing and Smelting Company.—DMr. Jay P.
Graves in a recent interview says :—* With the development work accom-
plished and the plant in place aud in transit, the Granby mines at Pheenix
are capable of producing o000 tous of ore per diem for shipment to the com-
pany’s reduction works at Grand Forks. We are unable, of course, to treat
anything like this tonnage with the present smelting plant, but our plans
arc 10 1naugurate a programn of extensive additions that will wcreasc the
capacity of the works, and eventually bring it up to the same standard that
has been reached at the miues.  An appropriation of approximately 250,000
will be required to accomplish this end, and considerable time will be
required to work out all the plaus in contemplation. We will undoubtedly
make a start at a comparatively early date, however, and keep at the pro-
position until the end in view is attained.”

—————— .

Mica Production in the United States.

In the advance sheets of that excellent publication of Dr. David
‘I, Day’s, “The Mineval Resources ¢{ the United States,” pubusly
by the United States Government, some very interesting figures ..
given of production of mica across the border. From this arucie o
would appear that the total plate mica produced in the United St.c,
during the year 1901 was 360,000 pounds, valued at $98,859 ns
compared with 456,283 pounds, valued at $92,758, in 1900, Dununy
the past two years there has. been a large increase in the amoy;+ ¢
mica produced, with, however, but a slight increase in value, a condition
which is undoubtedly due to the very large amount of small-sized mica
disc and rectangular sheets that have been cut for electrical purposes,
and that has in former years been used as scrap mica. Some of this
plate mica has been obtained from old mica dumps, ‘There was a
large falling off in the amount of scrap mica produced in 1901, which
has been estimated as 2,171 short tons, valued at $19,719, ascompuared
with 5,497 tons, valued at $355,502, in 1900. This falling off iu (¢
production of scrap mica is undoubtedly due to the exhaustion of the
large piles of scrap that had accumulated during the Jast quarter i «
century, when there was a market only for plate mica.

‘The relatively small production of mica can be accounted for by
the low prices maintained for plate mica, by the uncertainty of the
occurrence of the mica in the veins, and by the large nurvber of wall
producers who are entirely dependent upon one small mine, and who,
when the mica in this begins to give out oris poor, have not the mcaus
to carry on much dead work, and have no other deposit to help fill
this deficiency. The consolidation of a number of the mica mines in
different sections might be profitable  The importation of mica fr.m
Canada and India at 2 low valuation tends also to curtail the produc-
tion of mica in the United States. This is especially true of the nica
imported from India, which can be mined and landed in this courtry
at a lower price thay, in some cases, it can be mined in the United
States.

‘The production of mica during 1900 and 1901, by States, is given
in the following tables: ’

Loduction of mica in 1900, by Stales.

State. Sheet mica. | Scrap wica.
‘ Pourls. Shost tons.

New Hampshire ..... ...oiiiiiiiiiiee covaenany 191,118 045
North Carolina . . ..... .... e e e : 107,255 4,450
South Dakota ............. (....c..... cesdl @ 123.090 So
New Mexico. ... ..oty tiiiiiiiiiiiies ca 9.620 258
S8 4 L - VO 16,000 ceen
OtherStatesd .... . ...oot tiitiinierennecnanns 9,200 64
Total .. .ooiviie ceve teviianann l 456,283 5,497

a2 Sold in rough or unmanufactured condition 8 Idaho, Maine, Nevada and Rhode Isiand,

Lroduction of mica in 1901, by States.

State. Sheet mica, { Scrap mica.

o Pounds. Short tons
New Hampshire .......o.00 coiie coon L el 65,800 230
New MexiCo.eeee. Loieve viieiirias san. 3,100 1.6
North Carolina . 266,160 1,775
South Dakota ........ Ceate eieeceieessanaanas 25,000 .
Total 360,060 2,171

—— -

As is seen from the above tables, Idaho, Maine, Nevada, Rhod:
Island, and Virginia, which were producers of mica in 1900, had nu
production during 1901, andl.there was a very noticeable falling off
the production of the other States, with the exception of North Carolina
In North Carolina there was a decided increase in the production cf
plate mica, but a large falling off in the production of scrap mica.
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COMPANY NOTES.

Canadian-American Coal and Coke Co.— .\t this company’s colliery
at Frank Alta., work is proceeding briskly and the output for November
has been the best since tge colliety was opened. ‘The main entry, which is
being driven ahead as fast as possible, is now in on the coal seani a distance
of over one mile and has reachied a vertical depth on the vein of over 1,000
feet, The quality of the coal hias much improved with depth and that being
taken out in themainentry and deeper workings isof a very superior quality.
"The lower entry is also being driven ahiead and is now in some 1 600 feet.
With two air shafts through to the surfece and the big fan driving 22,000
cubic feet of air into the workings, the Frank coal mine is one of the best
ventilated properties in the Dominion. Over 150 men are now employed by
the company, and as soon as more carsare availableand the loading facilities
improved there will be work for twice that number of men.

Bosun Mines Limited.—Head office reports 60 tons galena and 100
tons zinc shipped during the month of October.

Hall Mining and Smelting Co.—The report of the directors of the Hall
Mining and Smelting Company, Limited, for the year ended June 30, 1902,
which will be presented to the sharcholders at the third ordinary general
meeling on the 23rd inst., states that in consequence of the exhaustion of the
orereserves,and the necessity therefore for writing off theamount of £19,751,
charged to development account at June 30, 11, and also writing off
£ 1094 from the value of the mine supplies, there is a loss on the mming
account of £6 g8o; on the other hand, the smelting account shows a profit
ot £5.07t. Aftertaking credit for sundry receipts, £1,735, and providing
for the general expenses, including debenture interest and the balance of

reliminary expeases not dealt with last year (together £5.772), thereisa
oss of £5,945 which, together with £6,673 writlen off for depraciation,
must be added to the amount brought forward froin last year—viz.. £6,980
—making a total debit balance to be carried forward of £19 599. It was not
until the spring of the year that the permanenceof theore body at the lower
levels became doubtful. Before deciding to abandon operations, the board
subsequently had the mine examined by the best expert available, whose
views entirely coincided with those of the other two. The board have leased
the mine to Mr. M, S, Davys, formerly superintendent, on satisfactory terms,
one of the conditions being that they can resume possession, should they
wish to do so, whenever the output reaches 5o tons a day. The advantage
of tlus arrangement is that the mine will be thoroughly explored by one who
knows-the property well aud has faith in his ability to find other ore bodies
entirely freec of expense to the company. Smelting.—The niost serious
obstacle to the expansion of this branch of the company’s business has again
been the loss caused by the fall in the prices of metals, Some further
exteusion of the time for final settlement of purchase is necessary, and steps
10 that end will be taken as soon as possible, Notwithstanding thedifficulties
which bave had to be met, the business still showsa profit and there is
every reason to expect reasonable profits in the future, more especially owing
to the chieapening of flux and to the reduction of working expenses through
the wstallation of the elecric plant. As soon as a refinery is erected in the
immediate vicinity there will be a considerable saving in the freight which
now has to be paid for sending the bullion to adistant refinery in the States.
Recognizing the desirability of reducing the management expenses, the
board have decided to reduce their number to three,

.. Ymir Gold Mine, Limited.—An extraordinary meeting of the Vmir

Gold Mines, Ltd.,is called for 29th inst., to consider a reconstruction scheme
in terms of the following circular, which bas just been issued :—It will be
remembered, the directors observe, that at the annual meeting held on 6th
May last, a resolution was d sanctioning an increase in the capital for
the purpose of Froviding unds to pay for the installation of the cyanide
plant, and for the further development of the mine. On reference to the
circular of 15th August last, which enclosed Mr. Hooper's report upon the
mine, it will be seen that at_ the extreme eastern end of the tunnel at the
1,000 ft. level, where the work was suspended, the values were found to be
higher than at any othier part of the vein at this level. From this fact, and
from the general tenor of Mr. Hooper's report, the directors have great
confidence that as further development is accomglishcd the mine will prove
to be as valuable as was ever expected. To enable this development to be
systematically carried out, it is necessary to provideadditional funds, Under
present market conditions, it is obviously impossible, they add, to increase
the capital. In order to pay off the company’s liabilities for the cyanide
plant (which is now in satisfactory operation), litLuidate the bauk loan and
make provision for the requisite additional working capital, the directors
recommend that the company be reconstructed on the basis of an assessment
of 3s. per share on the issued capital of £200,000, payable as to 6d. per share
on the application, and 1s. per share on allotment, and the balance in calls
of 6d. per share at intervals of not less than one month. The effect of this
arrangement will be, they say, to free the compiny from all its liabilities,
and leave it with ample working capital for further development work. It
will be remembered, they conclude, that during the four years the company
has been in operation i1t has made profits sufficient to invest £46.000 in
permanent works and development, and has also distributed £60,000 in
dividends. Thework of connecting the No. 10 tunnel with the upper work-

ings by means of an upraise (which is now in progress) is necessary for the.

cconomical development of the mine. Until this is completed it is only
possible to keep 50 stamps at work,

Chippewa Consolidated Gold Mining Co.—This company operating
the Wendigo gold mine, Jake of the Woods, has,been overhauling the ol
plant and getting the mine in shape for the resumption of mining. Under
capable management this property should do well.

Camp Bird.—~The secretary states :—** The following cable has been
recewved from the mine manager, reporting for the month of September :—
‘The mill ran 29 days and crushed 5,450 tons of dry ore. Bullion sales (in-
cluding cyanide bullion, estimated at $9,000). $112,500; concentrates (340
tons), $32,000—$144,500. Working expenses aud developments, $53,150,
leaving the profit of the mine at $91,350, equal to, say, {18,8c0. From this

should be deducted the monthly expenses in J,ondon (including consulting
engineer's fee) of about -{ 7o, leaving a profit for the month estimated at
£18,100. There has been expended on construction account since the pro-
perty was taken over to 3oth September, $29,705, say, £6,112.”

Velvet Rossland.—The manager cables the following returns from
smelter:—* 180 tons yielded 184 ozs. gold, 156 ozs. silver, 24,363 1bs. copper.
Net proceeds from smelter $4,078, or an average of £4 10s. per ton net.”’

Hastings sB.C.) Exploration Co —At the meeting of this company held
in London during the carly part of the present year, the directors gave a
very gloomy report on the Arlington wmine at Erie which is one of the
priticipal assets of the ccmpany, They informed the sharehiolders that
according to the latest expert advice the mine appeured to have been gutted
and all the pay ore practically worked out. Siuce then, however, it is re-
ported that new bodies &7 ore hiave been discovered 2:d come under treat-
ment, which will give a new life to the property. The total shipments of
ore concentrates during the past summer are as follows :—

b1 €: 3 N 65.5 $2,458
Juse. . ool ciieeea ‘119 4,610
July ... ...l . .. 122 4,171
August, . ..oiiieeiean. [P 120 3.721
Séptember.......coeviiiiann 122 4,604

Total ...oovvvinnnnn. 548.5 $19,594

Showing a net average value of over §35 per ton,

Montreal & Boston Copper Company.—The coin;riny’s operations
have been running very smoothly since September 17.  The company is
building a brick engine ‘and blower room, 120 ft. by 38 f*., instulling 2 new
125-h.p. high-pressure boilers, a No, 7 Connorsville blower, direct connected
to an engine, another furnace 176 by 4o in., and expects all tlis equipment
to be running by January 1. Manager Goodell expects to place an order
for a third furnace soon, and have 3 furnaces in blast by March 1. The
company’s ore supply is pronounced ample. The matte is contracted to the
Granby Mining and Smefting Compauy.

Le Roi Mining Cn.—Mr. Mackenzie's report covering the operations
of the company for September shows that the profits from the ore shipped,
though not as hi;.}gh as in previous months, were satisfactory. The tonnage
sthped during the month, together with its contents and gross value, was
as follows:—

Dry tons—First class, 13,6567; second class dump, 1,999; total, 15,666,

Qzs. Au.~First class, 6,778; second class dump, 660; total, 7,438.

Ozs. Ag.—First class, 12.145; second class dump, 933; total, 13,078.

6 Pounds Cu., wet—First class, 580,005; second class dump, 50,722; total,
39,727,

Value per ton—First class, §15.26, second class dump, &g 76.

The cost of breaking and delivering the first class ore on the railroad
cars was $2.65 per ton, while the cost of development was equal to $1.25 per
ton—increases of 25¢. and §1c. per ton respectively ascompared with August.
The explanation for the relatively higher expenditure is found in the facts
that the tonnage stoped during September was smaller and the exploration
work greater than was the case in the previous month.

Mine Expenditure.—The expenditure for the month on mine account
was $54,054. .

Northport Smelter.—The expenditure for the month was $157,845. The
public ores purchased during the month amounted to 5,740 tons, containing
2,953 ounces of gold, 6,080 ounces of silver, 252,825 pounds of copper. The
tounage treated during themonth was 23,681 wet tons, segregated as follows:

Roastedores.....ooovveviennneinneencnnns 15,234
Rawores, L ROl coocvveeeenianinnennanas 198
Raw ores, Le Roi second class............ 2,537
Raw ores, public....ccvviiiiiiieiiian.s 5,712

. Lstimated Profit for Month.
The gross value of the first class ore shipped from the mine was

.$15.26 perton, equal t0. ... ieieeiieiiiietiraciaoaanan. $208,558
From this dcduct smelter losses, refiners’ settlement rates and
interest on gold and silver values for go days and copper 60
days, at 6 per cent. equal to $2.61 perton.....c.oveanan.... 35.671
. $172,887
Deduct cost of mining and smelting at $§8.18 perton........... 111,796
Net estimated profit on first classore,............ $61,091
The gross value of the second class dump ore shipped from the
mine was $9.76. equalto......cooiitiiiiiiiiiiiiiiiiieans $19,519
From this deduct smelter losses, refiners’ settlement rates and
interest on gold and silver values for go days and copper 60
days, at 6 per cent., equal to $1.56 perton........c........ 3,18
) $16,391
Deduct cost of loading and smelting, at £4.44........coccneatn 8,375
Net estimated profit on second class ore.......... $7,516

The total estimated profit as above aulounts to $68,607.51, being greater
by nearly $6,000 than estimated in the cabled returns of the 6th inst., owing
to the fact that the smelting costs proved to be lower than anticipated.

Le Roi No. 2.—Under date Rossland, gth November, the company’s
manager telegraphs as follows:—** Shipments last month amounted to 2,413
tons; contents, 1,042 ozs. of gold, 3 360 ozs. of silver, 66 tons copper. The
returns from ore amount to $19.390. Having located with diamond drill on
300 ft. level to the west of tramway dyke upward continuation of ore body.
Over footwall stope above 500 ft. level diamond drill core shows the oreis
10 ft. thick; average of three assaysis—gold $96 per ton, copper 23§ per
cent. Will probably require to crosscut to the south g5 ft. to open shoot;
have started to crosscut for ore body.” [September: 6,070 tons, value

$36,351.]
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Centre Star Mining Co.—7The annual meeting of the Centre Star Min-
ing Company was held on the 27th, and the various reports presented. The
financial statement shows that the iudebtedness of the company had been
reduced to $160.028 two months ago, and was being reduced at the rate of
$30,000 2 month, which would make it about $100,000 now. During the
year $29,836 has been written off fo‘r the depreciation. The assets include
$3,300,540, the value of the Centre Star mine ; $1,450 cash in bank ; $220,938,
machinery and buildings ; $16,250 in stocks of other companies; and $10,629
accounts receivable. Mining and development have cost $172,552, and
diamond drill prospecting %8 371. Manager Kirby, in his report, said :—
«'The condition of the Centre Star mine has been improved during the year.
The reserves of pay ore have been incresed, and the heavy decline in copper
has been more than offset by the reduction in smelting rates, and the satis-
factory solution of the problem of treating the low grades by milling, now
makes it certain that large bodies of the ore exposed will soon be available.
Ore sales during the year were 11,987 tous, averaging $13.31, smelters’ gross
assay value. The development of the mine has from the beginning contlm}ed
to expose large quantities of ore too low in grade for smelting, but rich
enough to promise a handsome profit to successful milling, and now that
the difficulties of such treatment have been overcome, these low grade
masses will soon be available.”” The net proceeds from ore sales were
$389,752. The directors were re-elected.

Mikado Gold Mining Co.—Tlie following is extracted from the pro-
ceedings of the last annual meeting of this company held this month in
London :—The Secretary (Mr. C. F. MacNicol) having read the notice and
the auditor's certificate, the Chairman said : ‘The accounts are full and ex-
haustive, and do not call for any particular remark. The expenditure has
been very closely watched, both at the mine and in England, and we feel
assured that we have received full value for our money. Unfortunately, it
has not been possible to show a profit. Mining is proverbially uncertain,
and it seems that the Mikado has been particularly unlucky. It started
witlt rich ore, in what appeared to be a permanent shute, and this continued
to a depth of 24¢ ft. in No. 1 lode. No. 2 lode did not yield so well, but
produced payable quartz, and there seesiied every probability that the fore-
cast, on which we raised additional capital, would have been verified. Un-
fortunately, in both lodes the values steadily decreased, and the further
sinking and driving on No. 1 lode showed that the shute of ore became very
much shorter and poorer, so that on reachiug the 1oth level, at a depth of
600 ft. from surface, it had so dwindled away in extent and value as to make
it unadvisable to continue further sinking. Similarly, at No. 2 lode, the ore
cut out at a depth of 300 ft. Such being the disappointing condition of
affairs, it was resolved to continue the driving of No. g level at a depth of
540 ft., to search for another run of ore, and also to intersect the cross-lode
No. 3, known to exist at a distance on surface at about 1,200 ft. south of the
main shaft, it being probable that at the junction of these lodes an im-
provement in value would take place.  Accordingly, during the greater
part of 1901, and up to the present date, this No. g level has been pushed
forward, and it is now thought that it should be within a short distance
of the intersection with No. 3 lode. In the meantime, ore of low grade
was raisel from the old workings and milled, which has helped to pay
the mine expenses ; but latterly the supply has fallen off both in quantity
and quality. It was therefore decided to shut dewn the mill and proceed
only with development. T now come to an encouraging feature in our work-
ing In 1898, when the mine was looking well, particularly in its southern
section, all the levels were driven in that direction in the extension of the
rich shute of ore, and no work was done to the northward of the main shaft,
except at No. 4 level, which was driven for about 400 ft. Only a small
bunch of payable ore was found ; the vein dwindled down to 6 in. of barren
quartz, so no further work was done.

During the winter of 1897-g8 it was resolved to take advantage of the
frozen state of the lake and to put down a diamond drill hole, to test
the position and value of the lode under the lake. This was done at
a distance of about t.4oo ft. from the main shaft, the lode heing cut ata
vertical depth of 176 ft. Taking the distance on the incline of the boring,
small strings of quartz carrying small values were met with at 170 ft. and
179 ft. A large rib was found between 207 ft and 216 ft., assaying $2.50,
and another, apparently the footwall of the lode, between 230 ft. and 237 ft.;
this gave a value of $17 per ton. The continuity of the lode was thus

roved. This and its value were further tested by a Toronto company, who
ored on an island about half a mile from our northern boundary, and there
met with the lode, said to assay $20. This boring disclosed the important

fact that the lode was in granite formation.  Hitherto our workings to the
southward had been along the contact of the granite and trap, sometimes
piercing a considerable length of the former, where the best ore was always
found, the quartz being pinched and poor in the trap. We therefore hope
that, as the 4th level progresses into the granite zone lying to the north-
ward, so the value will increase. As you will see from the manager's cable,
dated October 23, in the report, the lode is widening out, and payable ore
has been found.” And a cable received yesterday reports that so ft. have
been driven in No. 4 level, that the 10(}e is 2 ft. wide, and averages §7 per
ton, with every prospect that the ore will contibue. This is very encourag-
ing. Unfortunately, as you will see from the directors’ report, our funds
are exhausted, and it is necessary to con.sxder the best mears of raising
money to continue working, This is having our very careful thought, and
several schemes are under consideration. We are taking the advice of
several of our largest shareholders, and very shortly the result of the
deliberations will be placed before you. Your directors are strongly im-
pressed with the value of our property, and it is impossible to conceive that
a mine, which has produced some £So,oco in smelted gold from a very smwall
section, should be played out, seeing that itsarea is some 300 acres, and that
several lodes, not yet explored, are known to exist within our boundaries.

The board therefore believe, with the information already gained, it
would be judicious, in the interest of all concerned, that more money should
be found ‘to prosecute further work. As 1 have already said, our funds are
exhansted. We are in debt to the extent of between £2,c00 and £ 3,600,
which, togelher with the amount necessary to carry out the economical
policy suggested by the manager in his latest communication, makes it
obligatory to raise at least £5,000. This may be doue by the issue of the
£12,500 reserve capital ; but as it may not be possible to get shareholders to
take this up at par, the ouly alternative short of reconstruction would be the
issue of a small amount of debentures on the security of the property and
assets of the company. The directors would be glad of any suggestion from
shareholders now presenl before putting any scheme before them for raising
the necessary funds. Shareholders may feel assured that any money will be
expended by our manager to the best advantage when I tell you that for
many months the entire charges at the mine worked out at the very low rate
of $314 per ton of ore treated. This included mining, milling, cyaniding,
development and management. 1 do not think that there is any mine in
Canada or the United States worked by steam which will show such excellent
working costs. This is due to the very careful and complcte accounts kept
by our manager, whereby every item of expenditure can be checked and
compared ; so that any undue cost under any particular head of account can
be at once detected and rectified 1 beg now to move the resolution: ‘“That
the report of the directors and statement of accounts be received and
adopted.”

Nova Scotia & Baltimore Mining Company.—The work in Cariboo
District, on the Iake lode, is of great importance to the district and to the
cold mining interests of the Province. Fora number of years mining has
been done to a depth of 300 and 4oo ft., the one at this depth being low
grade. The company having erected a modern jo-stamp mill and adequate
appliances to sink deeper, determined to sink to 1,coo ft. At 7co feet, much
better ore has been struck, and from a level driven at this point 350 tons of
ore yielded 1.6 oz. to the ton. The lode is from 4 ft. to 8 ft. thick.

Canadian Smelting Works.—The report is current that the refining
process in practice at the Trail smelter for some months past has given such
satisfaction as to justify the Canadian Smeiting Works in branching out
somewhat extensively 1n the refining business. The process is an electro-
litic system, and the Trail refinery has been turning out about ten tons of
refined lead for six months or thereabouts. Their new plant will be on a con-
siderably enhauced scale, although no details have been divulged on this
point as yet. The company is said to be hesitating between sites at Nelson,
B.C., and a point on tide-water, with the chances in favor of their choosing
the inland point. Being closely identified with the Canadian Pacific system
it is not so essential that the refinery should be constructed at tidewater as
would be the case with a strictly independent plant. The important feature
of the matter is that the company has concluded that there is a future for
lead refining in Canada, and it is somewhat significant also, inasmuch as a
corporation so closely identified with the great ral_]road lobby would scarcely
venture a large investment in refining works had it not an assurance that the
forthcoming session of the House of Commons would witness such measures
of protection as will substantially assist the Canadian lead industry.

BRIQUETTING MACHINERY

FOR SMELTERS AND
BLAST FURNAGES...

BRIQUETTE your Flue Dust, Fine Ores, Galcines, Goncentrates, Slimes and other Mineral Fings

INCREASES THE CAPACITY OF THE FURNAGE FROM 10 TO 25 PER CENT.

Our Improved WHITE MINERAL PRESS the only successful machine for the purpose.
' Adopted by most all the Prominent Smelters in the United States.
Used by several Large Steel Works for briquetting Common Iron Flue Dust.

Sent on Trial and
Satisfaction Guaranteed.

OFFICE AND WORKS: 5700 Wallace St.

CHISHOLM, BOYD & WHITE CO.

CATALOGUE MAILED ON
REQUEST

CHICAGO, ILL., U.S.A.
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LAST CHANCE AT 50c. PER SHARE.

6030 aber (Guaranteed

BY THE
California-Nevada Mining Co.

on par value of stock when mill is completed, or will buy back stock at par, $1 per share.

$20,0co,000 BLLOCKED OUT]| 2,000,000 TONS OF $40.00 ORE
READY FOR THRE MILL, and I‘GIIILII I\i’;« READY FOR THE
the Hoodlum Claim, which adjoins | ~ppd WIHEN THF‘ TUNNEL
! 'CUTS THE VEIN, WHICH
the Old Victor Mine, yet to figure | \[ISANS £80.000,000 WILIL, BE
on. 'BILOCKED OUT AND IN SIGHT.
This company will stand the - A 200-TON PER DAY PL.:\NT‘
most rigid investigation—-in fact, CONTRACTED FOR and will be
we challenge the world to criti- in full operation not later than
cise this company adversely, | April 1st, 1903.

PER REGULARLY ON THE INVESTMENT

2 CENT. GUARANTEED UNTIL MILL IS COMPLETED
Pres.ident.McK_elvey states : *‘ The mines are much more valuable

than claimed in their prospectus, and feel quite sure thev will be able

to pay much larger dividends than promised, which is 60 per cent.
per annum on the par value of stock when mill is completed, and that
will be inside of four months.”
Present Price 50 Cents per Share. Par Value $1.00.
Full Paid and Non-Assessable. Nov. 20th Price will be Advanced
to 75 Cents per Share.

Reader, you should look thisup. It is the greatest mining pioposition that
has been upon the American market in 25 years, if ever before A few days’ ex-

tension at present price has been granted us. Write for prospectus.

H H 49-50-51-52 VOLCKERT
W. H. BALOWIN & CO., Brokers and Financial Agents *3.5% ' taunr. v,
REFERENCE—Bradstreet's and Dun’s Agencies: State Bank and Trust Company,
Los Angelos, Cal.; any mining journal of the state or prominent mining men.

J. Bertram & Sons
Canada Tool Works,

DUNDAS, ONT.

Bullders of iron

o « ¢ « WORKING MACHINERY

..FOR.,...

REPAIR SHOP, MACHINE SHOP,
BOILER SHOPS,
CAR SHOPS,

SHIP YARDS
ENGINE WORKS,
FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINR OF

MACHINE TooOLS

WILL SUPPLY A SHOP COMPLETR.

moNTrore: 321 St. JAMES STREET.

B.C. Agency: The Wm. Hamilton Mfg, Co., Yancouver, B.C

Full Information obtained at the Above Addresses. Write for Prices.

POHLEE & PARMALEE
ASSAYERS and CHEMISTS.
Special Attention to Control and Umpire Work

Ores tested to determine the best method of treatment.
Exrerimental work on chemical work or processes.
Ge.neral Commercial analysis. Thirtv years experience.
Prices and sample sacks free on application.

1627 Champa St., Denver, Colo.

E.J. WALSH
CIVIL AND CONSULTING ENGINEER

M. Can. Soc. C.E. and

M. Can. Mining Institute.

OTTAWA CANADA.

WHEN REQUIRING INFORMATION IN REGARD TO

Miners’ Ouifits  Chemical Apparatus
Assayers’ Supplies  Fine Chemicals T ]
Prospectors’ Outfits  Heavy Chemicals ﬁ

please consult us. We are specialists.
Our experience is at your disposal.

Correspondence is invited and will be
given prompt attention,

=== THE CHEMISTS & SURGEONS SUPPLY (0. Limited

CHAS. I,. WALTERS, Ba Sc., (McGill)

Managing Director
MONTREAL

4

8!8 Dorchester St.

Bell Tel. Uptown 945 (long-distance)

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROGESS

May Prove the Solution

...APPLY TO...

WETHERILL SEPARATING CO., 52 Broadway, New York

Manufacturing Agents for Canada, ROBERT GARDNER & SON, Montreal, P.Q.

SPRINGRILL GOAL

The Cumberland Railway & Coal Company

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

Head Offiee : 107 ST. JAMES STREET, MONTREAL

Address : P. 0. BOX 396.
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ADVERTISING PAYS.

Montreal, 21st February, 1902.

The Canadian Mining Review,
Ottawa.

We have been advertising in the Canadian Mining
Review for some sixteen years, and as extensive

manufacturers of mining machinery in Canada we

have great pleasure in stating that we consider
that the money spent in reaching the public

through your columns has paid us an hundred fold.
We consider it, wiéhout exception, the best medium
to reach the mining, engineering and investing
public in the Dominion of Canada, not taking into
consideration its foreign circulation. Our
continued patronage will serve as substantiating
the above assertions.

We are
Yours faithfully,

THE JAMES COOPER MFG. CO.
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The Crystal Gold Mine for Sale.

The undersigned offers for sale Mining Location W.I). 43 in the
Township of Rathbun. A large amount of development has been
A ten-stamp mill has been erected, with five
Bullion to the value of $7,500 has been produced,
on an average of $12.00 per ton. The ore is free milling. Tenders
for above property will be received by the undersigned, from whom

full particulars can be obtained.

done upon this property.
stamps working.

WM. R. WHITE,

Liquidator of The Crystal Gold Miring Co.

of Rathbun, Limited.
Dated PeyprokE, June 26th, 1902,

SHODL o MNING

Kingston, Ontario.

[ B S5 5 0 4 ]

THE FOLLOWING COURSES ARE OFFERED

TWELFTH EDITION

wGanadian Mining Manual

FOR (1902

Up to date particulars of the Organisation, Equipment, Operations,
Output, Balance Sheets and Dividends of all Canadian

Collieries Metal Mines
Blast Furnaces

Stamp Batteries
Smelting Works

600 PP._HANDSOMELY BOUND

The most complete and handily arranged work of reference to Canadian
mining undertakings extant.

-PRICE FOUR DOLLARS..

THE CANADIAN MINING REVIEW

OTTAWA, CANADA.

COMBINED THEODOLITE AND
MiniNg DiaL

Quick Levelling Head.
Reading 9o up and down,

GuN Merarn -
Cone Worn -

- Price £25.
- Atavism,

ALUMINIUM - - Price £30.
CobE Worn - - - Ataxy.

Stanley’s Patent Mine
Staff, 6 feet, closing to
20 inches, very port-
able. .............. £25s.
Cobe WokrD - - Element.

rveying Instruments

Of every description, of the highest Quality and Finish, at
the most moderate Prices,

SPECIALTY FOR MININC SURVEY INSTRUMENTS,

Price List, PosT FREE.

Address—W. F. STANLEY & CO. Ltd.

CREAT TURNSTILE, HOLBORN, LONDON, W.C., ENC.

Mathematical, Drawing, and Su

Pelegrams— T gnsiLe, Loxnox.

Gold Medals, Inventions Exhibitions, 1885, and Mining Exhibition, 180,

1. Threk YeArs” COURSE For A DipLoMa 1N
(«¢) Mining Engineering,
(h) Analytical Chemistry and Assaying.
2. Four Years’ Coursk For & DEGREE B.Sc. 1§
Grour 1.
(«) Mining Engincering,
(b) Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(d) Chemical Engineering.
Grour 1T,
(e) Civil Engineering,
(/) Mechanical Engineering,
(g) Electrical Engineering.
Grovup III,
(%) Biology and Public Health.
3. CoUrrsEs 1N CHEMISTRY, MINERALOGY AND GEOLOGY
for degrees of Bachelor of Arts (B.A.) and Master of
Arts (M.A.
For further information see the Calendar of Queen’s University,
4. Post-GrALUATE CoURSE FOR THE DEGREE OF
Doctor of Science (D.Se.)
For further information sce the Calendar of Queen’s University.

¢ Next Session begins §
October 1st, 1902, i

MATRICULATISN EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER I6TH

HE SCHOOL is provided with well equipped laboratories for
the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. It has also a well equipped
Mechanical Laboratory. The Enginecring Building will be ready
for occupation next session and the Geology and Physics Building
the following session.  The Mining Laboratory has been remodelle:d
at a cost of some $12,000 and the operations of crushing, amalgam-
ating, concentrating, chlorinating, cyaniding, ete., can be studied on

a large scale.

For Calendar of the School and
further information, apply to

The Seceetary, School of Mining, Kingston, Ont.
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i You Hea the Thudee? (i Do Railway

Every electric plant should be provided with

Lightning Arresters which will PROTECT ! GPeat Mining

| N OW Regions

OF

IS THE British Columbia, the

' I Iv, E Yukon and Alaska.
L

DAILY
TRANSCONTINENTAL
SERVICE

between the
Atlantic and Pacific
Coast

THROUGHOUT
= THE
YEAR.

.Write for Bulletin No. 823..

GOMMENCING JUNE 15, 1902,

the IMPERIAL LIMITED trains, crossing the continent in 97 hours,

will leave Montreal and Toronto for Vancouver every Sunday,
Wednesday and Friday, June to October.
MANUFACTURED AND 80LD BY First-class Sleeping and Dining Cars attached to all through

trains.
‘ ANADIAN ‘ ENERAL EECTRIC ‘ 0., Quickest route to the Yukon via the C. P. R, to Vancouver,
C. P. N. steamships to Skagway and White P!

§ P .
ass Railwa -
LMITED. ' ass Railway and con
necting steamers to Dawson,

Head Office : TORONTO, ONT. Magnificent fleet of steaners in the imland waters of Southern
British Columbia by which all Important points, not connected by
BRANCH OFFICES— rail, can be reached.

Montreal, Que.
Halifax, N.S.
Ottawa, Ont.

Winnipeg, Man. C. E. E. USHER, C. E. McPHERSON,

Vancouver, B.C.

For rates, reservation of berths, ete,, apply to nearest C, I, R,
Agent or to

General Passenger Agent, General Passenger Agent,
Rossland, B.C. Eastern Lines, Western Lines,
FACTORIES-- MONTREAL. WINNIPEG, Man.
Toronto, Ont. ROBERT KERR,
Peterboro, Ont. Passenger Traffic Manager,

Montreal, Que. MONTREAL.



THE CANADIAN MINING

REVIEW.

PROVINCE OF

NOVA SCOTIA.

Leases for Mines of Gold, Silver, Goal, Iron, Gopper, Lead, Tin

— AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of Chap. 1. Acts of 1892, of Mines and Minerals,
Licenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any number of areas are granted for a
term of 4o years at $2.00 per area. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
anuually for each area contained in the lease it becomes non forfeitable if
the labor be not performed.

Licenses are issued to owners of quariz crushing mills who are required

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

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

MINES OTHER THAN GOLD AND SILVER.

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 filty dollars, and an
annual rental of thirty dollars secures each lease from liability to forfeiture
for non-working.

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles, transfers, etc., of minerals are registered by the Mines
Department for a nominal fee, and provision is made for lessees and licensees
whereby they can acquired 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,

The unusually generous conditions under which the Government of
Nova Scotia grants its minerals have introduced many outside capitalists,
who have always sta'ed 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, NOVA SCOTIA.
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PROVINCE of QUEBEC

The attention of Miners and Capitalists in the United States
and in Europe is invited to the

GAEAT MINERAL TERRITORY

Open for investment in the Province of Quebec.

Gold, Silver, Copper, Iron, Asbestos, Mica, Plumbago,
. Phosphate, Chromic Iron, Galena, Etc.

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

The Mining Law gives absolute security to Title, and has been
specially framed for the encouragement of Mining.

Mining concessions are divided into three classes :-— Mining lands are soid on the express condition that the purchaser
g 8 I p

1. In unsurveyed territory (a) the first class contains oo acres, () ' shall commence lona fide to mine within two years from the date of
the second, 200 acres, and (¢) the third, 100 acres. purchase, and shall not spend less than $500 if mining for the superior

2. In surveyed townships the three classes respectively comprise  metals; and not iess than $zo0 if for inferior metals. In defaulr, can-
one, two and four lots. cellation of sale of mining lands.

All lands supposed to contain mines or ores belonging to the (4) Licenses may be obtained from the Commissioner on the fol-
Crown may be acquired from the Commissioner of Colonization and  |owing terms :—Application for an exploration and prospecting license,
Mines (a) as a mining concession by purchase, or (4) be occupied and " if the mine is on private land, $2 for every 10s acres or fraction of
worked under a mining license. 100 : if the mine is on Crown lands (1) in unsurveyed territory, $5 for

No sale of mining concessions containing more than 400 acres in
superficies can be made by the Commissioner to the same person. The
Governor-in-Council may, however, grant a larger extent of territory up -

every 1oo acres, and (2) in unsurveyed territory, $5 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the

to 1,000 acres under spccml circumstances. prices mentioned.

The rates charged and to be paid in full at the time of the pur- ) o _ ‘
‘ Licenses for mining are of two kinds : Private lands licenses where

chase are $5 and $10 per acre for mining lands containing the superior e . '
the mining rights belong to the Crown, and public lands licenses.

metals* ; the first named price being for lands situated more than 12 '
miles aud the last named for lands situated less than 12 miles from the These licenses are granted on payment of a fee ot $5 and an annual
railway rental of $1 per acre.  Each license is granted for 200 acres or less,

If containing the inferior metal, $2 and $4 according to distance but not for more ; is valid for one year, and is renewable on the same
terms as those on which it was originally granted. The Governor-in-

ilway. ‘
fron]lzanless}stil)u]atcd to the contrary in the letters patent in conces- ' Council may at f"m.y tim.e require the payment of the royalty in l.ieu
sions for the mining of superior metals, the purchaser has the right to | of fees for a mining IICT:nSe and the annual rental - such royalties,
unless otherwise determined by letters patent or other title from the
Crown, being fixed at a rate not to exceed three per cent. of the value

mine for all metals found therein ; in concessions for the mining of the

inferior metals, those only may be mined for. ' : :
at th mine of the mineral extracted after deducting the cost of

mining it.

*The superior metals iiclude the ores of gold, silver, lead, copper, nickel, graphite ‘:15}!esﬁo<,
mica, and phosphate of lime. The words inferior metals include all other minerals and ores.

The fullest information will be cheerfully given on application to

~ THE MINISTER OF LANDS, MINES AND PISHERIES,

PARLIAMENT BUILDINGS, QUEBEC, P. Q.
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DOMINION OF CANADA

SYNOPSIS OF

REGULATIONS

For Disposal of Minerals on Dominion Lands in Manitoba, the North-
West Territories, and the Yukon Territory.

COAL.L

Coal lands mayv be purchased at $io.00 per acre for soft coald, and $20.00
for anthracite.  Not more than 320 acres can be acynired by one individual or
company.  Royalty at such rate as may from time 1o tine be specifled by
Order-in-Council shall be coliceted on ile gross cutpat,

OUARTZ.

Persons of cighteen vears and over and joint stock companies holding

Free Miner's certiivites may obtain entry for a mining tocation.
A Free Miner's Certificate is granted for one or more yvears, not exceed-
five, upon payment in adve of $10.00 per anaum for an individual, and
o 335,00 1o $100.00 per annum tfor a company, according to capital. )
A Free Miner baving discovered mineral in place may locate a claim
1500 X 1500 feet by marking out the same with two legal posts, bearing location
notices, one at each end of the line of the lode or veu

The claim shall be recorded within fifteen days if located
of a Mining Recorder’s Office, one additional day allowed for
ten miles or fraction. The fee tor recording a clain is $3.00.

At least $100.00 must be expended on the clidm cach vear or piid to the
Mining Recorder in licu thereot. When U300.00 has been expended or paid
the locator may, upon hiving a survey made and upon complying with other
requirements, purchase the land at $1.00 per acre.

Permission may be granted by the Minister of the Interior to locate claims
containing iron and mica, also copper in the Yukon Te-ritory, of an area not
exceeding 160 acres.

The patent for a mining location shall provide for the payment of royalty
on the sales not exceeding five per cent.

fi

within ten miles
every additional

MANITORA AND THE NAV.T. EXCEPTING THE
YUKON TERRITORY.

PLACER MINING,

Placer mining claims generally are 100 feet square s entry fee, $35.00,
renewable yearly,  On the North Saskatchewan River claims are either bar
or beneh, the former being 1o feet long and extending between high and low
water mark.  The latter includes bar diggings, but extends back to the base
of the hill or bank, but not exceeding 1,000 feet. Where steam power is used,
claims 200 feet wide may be obtained.

DREDGING IN THE RIVERS OF MANITORA AND THE N.W.T.,
EXCEPTING THE YUKON TERRITORY.

A Free Miner may obtain only two leases of five miles each for a term ot

woenty years, renewible in the discretion of the Minister of the Interjor.

The lessee’s right is confined to the submerged bed or bars of the river
below low water mark, and subject to the rights of ail persons who have, or
who may receive entries for bar diggings or bench claims, except on the
Saskatchewan River, where the lessee may dredge to high water mark on
each alternate leaschold.

The tessee shall have a dredge in operation within one season from the
date of the lease for each five miles, but where a person or company has ob-
tained more than one lease one dredge for cach fifteen miles or fraction is
sufficient.  Rental $10.00 per annum for cach mile of river leased.  Royvalty at
the rate of two and a half per cent., collected on the output after it exceeds
$10,00C.00.

DREDGING IN THE YUKON TERRITORY.

Six leases of five miles each may be granted to a free mner for a term of
twenty years, also renewable,

Osr1awa, gth Dec., 1001,

The lessee’s right is confined to the submerged bed or bars in the rivers
below low water mark, that boundary to be fixed by its position or the 1t
day of August in the vear of the date of the lease.

The tessee shall have one dredge in operation within two years from (he
date of the lease, and one dredge for cach five miles within six years from
such date.  Rental, $100.00 per mile for first vear, and $r1o.00 per mile for
cach subsequent year. Royalty ten per cent on the output in excess of
$135,000.00.

PLACER MINING IN THE YUKON TERRITORY.

Creck, Gulch, River, and Hill ¢laims shall not exceed 250 feet in length,
measured on the base line or general direction of the creck or guleh, the
width being from 1,000 1o 2,000 feet.  All other Placer claims shall be 230 fect
square.

Claims are marked by two legal posts, one at each end bearing notices.
Eutry must be obtained within ten days if the claim is within ten miles of
Mining Recorder's oftice. One extra day allowed for each additional ten
miles or fraction.

The person or company staking a claim must hold a Free Miner's coer-
tificate,

The discoverer of a new mine is entitled to a claim 1,000 feet in length,
and if the party consists of two, 1,300 feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee $15.00. Royalty at the rate of 2% per cent. on the value of Lhe
gold shipped from the Territory to be paid to the Comptroller.

No Free Miner shall receive a grant of more than one mining claim on
cach separate river, creek, or gulch, but the same miner may hold any num-
ber of claims by purchase, and Free Miners may work their claims in partner-
ship, by filing notice and paying fee of $2.00." A claim may be abandoned
and another obtained on the same creek, gulch, or river, by giving notice,
and paving a fee.

Work must be done on a claim cach year to the value of at least $z00.00.
or in licu of work payment may be made to the Mining Recorder each year
for the first three years of $200.00, and after that $300.00 for each year,

A certificate that work has been done or fee paid must be obtained each
vear 5 if not, the claim shall be deemed to be abandoned, and open to occupit-
tion and entry by a Free Miner.

The boundaries of a claim may be defined absolutely by having a survey
made, and publishing notices in the Yuwkon Official Guselie.

HYDRAULIC MINING, YUKON TERRITORY.

Locations suitable for hydraulic mining, having a frontage of from one to
five miles, and a depth of one mile or more, may be leased tor twenty years,
provided the ground has been prospected by the applicant or his agent; is
found to be unsuitable for placer mining ; and doces not include within its
boundaries any mining claims already granted. A rental of $1350.00 for each
mile of frontage, at the rate of 214 per cent. on the value of the gold shipped
from the Territory.  Operations must be commenced within one year from the
date of the lease, and not less than $35,000.00 must be expended annually,
The lease excludes all base metals, quartz, and coal, and provides for the
withdrawal of unoperated land for agricultural or building purposes.

PETROLEUM.

All unappropriated Dominion Lands shall, after the first of July, 1901, be
apen to prospecting for petroleum.  Should the prospector discover oil in
paying quantities he may acquire 630 acres of available land, including and
surrounding his discovery, at the rate of $1.00 an acre, subject to rovalty at
such rate as may be specified by Order in Council

JAMES A. SMART,

Deputy of the Minister of the Interior.
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Ontario’s

Mining
I_ands..

HE Crown domain of the Province of Ontario contains an area of
over 100,000,000 acres, a large part of which is comprised in
geological formations known to carry valuable minerals and ex-

tending northward from the great lakes and westward from the Ottawa
river to the Manitoba boundary.

Iron in large bodies of magnetite and hematite : copper in sulphide
and native form ; gold, mostly in free milling quartz ; silver, native and
sulphides ; zincblende, galena, pyrites, mica, graphite, talc, marl, brick
clay, building stones of all kinds and other useful minerals have been
found in many places, and are being worked at the present time.

In the famous Sudbury region Ontario possesses one of the two
sources of the world’s supply of nickel, and the known deposits of this
metal are very large. Recent discoveries of corundum in Eastern On-
tario are believed to be the most extensive in existence.

‘The output of iron, copper and nickel in 1900 was much beyond
that of any previous year, and large developments in these industries
are now going on.

In the older parts of the Province salt, petroleum and natural gas
are important products.

‘I'he mining laws of Ontario are liberal, and the prices of mineral
lands low. Title by freehold or lease, on working conditions for seven
years. ‘There are no royalties.

The climate is unsurpassed, wood and water are plentiful, and in
the summer seascn the prospector can go almost-anywhere in a canoe.
The Canadian Pacific Railway runs through the entire mineral belt.

For reports of the Bureau of Mines, maps, mining laws, etc, apply

HONORABLE E. J. DAVIS,

Commissioner of Crown Lands,

to

or

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.
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CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS

Ruthepglen, Glasgow, Scotland

MANUFACTURERS OF

Collieries, Mines
WIRE ROPE S for Aerial Tramway S’

Transmission of Power, Logging and general Hauling and Hoisting Purposes.
Wire specially selected for own exclusive use.

We have made many records with our Winding, Haulage and Crane Ropes.

Illustration of ¥” diar. S

geclal Improved Patent Steel Wire Rope, 1760 yards long, supplxed to Dalzell Colheeg
which ran two years and 8 months, shewing condition when taken oft. Previous rope from another maker lasted I yeaz and 9 months

Motherwell, Scot.,

nmcuus—“ Ropery Ruthergien.” ABC, Al and Lieber’s Codes used.

AGENTS IN CANADA:

Wm. Stairs, Son & Morrow Ltd., Halifax, N.S, ' Drummond, McCall & Co., Montreal.
W. H. Thorne & Co. Ltd., Saint John, N.B. John Burns, Vaneouver, B, C.

Drummond. McCall & Co.

IRON, STEEL and GENERAL METAL HERCHANTS

GENERAL SALES AGCENTS

Algoma Steel Co. Ltd., Sault Ste. Marie, Ont.

AND IMPORTERS OF

Beams, Channels, Angies and other $tructural Material.
Steel Plates—Tank, Boller and Firebox Quality. -
Cold Rolled 8Steel Shafting.
Mild Steel Bars—all diameters.
Wire Rope. Snow Steam Pumps. Tool Steel.

mmnruo

Genoral Offices: G.A.IN' ADA LIFE B'U'ILDING =  MONTREAL.

‘Montreal Pipe Foundryml:._p. PIG IRON...

MANUFACTURERS OF - "O.LF.” OCharcoal Pig Iron, also

CAST IRON “Midiand ” Foundry Coke Pig iron
CAST AR aas T PE «

MANUFACTURED BY

and other Water Works Supplies. CANADA IRON FURNACE COMPANY, LIMITED

"‘“""{mw QUE,, and
“LUDLOW?” VALVES &. HYDRANTS . —_—

Canads Life Bpilding - nom'nm,:.. mn.m.a,n.mnmmmm‘




THE DOMINION WIRE ROPE C0. Lo

MONTREAL, CAN.
Mamutacturersof * LANG’S * PATENT WIRE ROPES

=l ~. o -

FOR COLLIERY AND GENERAL l ALSO BEST STEEL WIRE ROPES
MINING PURPOSES. ‘

SOMETHING SOMETHING
NEW... T0 LAST...
The 'W‘earing Surface of Hemp. The Strength of Wire.

The Flexibility of Manila.
UNEXCELLED FOR TRANSMISSION AND PILE DRIVING PURPOSES

. Vancouver, B.C. Winnipeg, Man. Ottawa, Ont. CATALOGUE ON
BRANCH OFFICES: pocciond. B.C. Toronto, 0nt. Halifax, N.S.  APPLICATION.

MINING AND CONTRACTORS’ RAILS ...

RELAY'NG RA' LS 30 lbs., 45 Ibs., 86 ibs., 88 Ibs. per Yard

IMMEDIATE SHIPMENT.

LIGHT MINING RAILS

12 lbs., 18 ibs., 25 lbs., 30 lbs., per Yard

..Mining Cars..
..IN STOCK..

WHEELBARROWS xixos

SPECIAL ORE BARROWS
Charging Barrows

© PICKS, SHOVELS, HAMMERS, TOOLS, Erc., ETe

Barrett Jacks. Car Movers.
ENGLISH OCTAGON DRILL STEEL &850 ™

‘Offica: 299 ST. JAMES ST, MONTREAL




