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. T CANADIAN RAND [JRILL [
!_ . SHERBROOKE , QuE.

- BRANCH OFFICES IN

MONTREAL,Que. TORONTO,Onr. HALIFAX NS,

ROSSLAND,s c.RAT PORTAGE .Ont.GREENWOOD,
VANCOUVER.B.C. Be.

ALIL: INDS OF

. RUBBER Go0DS FOR MINING PURPOSES..

Steam and Air Hose, Rubber Bumpers and Springs, Fire Hose,
Pulley Covering, Rubber Clothing and Boots.
..MANUFACTURED BY..

’ THE GUTTA PERCHA & RUBBER MFG. C0. OF TORONTO, Limited

- LIDGERWOOD ENGINES

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

HOISTING OR WINDING

l Locke-Miller System of CableWays

MANUFACTURED IN CANADA BY

THE JAMES COOPER MANFG. CO. Limited

299 St. James Street, MONTREAL.

Branches—HALIFAX, 124 Hollis St. RAT PORTAGE, c/o Diamond Drill Co. ROSSLAND, P.O. Building.




|

! :

$

FRIED. KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

MINING MACHINERY

ORE CRUSHING: 7 AMALCAMATION :

$tone Breakers of specially strong construc- Amalgamation Tables and Pans, Larslo’s Gold
-w——w—‘ﬁuu',—lvﬂtf-lll-h;-ﬁmurliw— Amalgamators, Settlers, etc. L =

BALL MILLS Y. A SEPARATION and GOIIGENTRATIW’i- v

for dry and wet crushing, mere than 1,800 at Separators, Exhaustors, Hydraulic Clnliﬁ!!l.

work, Percussion Tables, Jiggers, Rotating Round

STAMP BATTERIES : Tables.

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

Complete Gold Ore Dressing Plant

8, For treating by the Wet Method with Stamp Batteries, Amalgamation and Concentration.
b. For Dry Crushing by Ball Mills Dust Extraction, and Leaching.

COAL WASHING PLANT
Large Testing Station for Crushing and Dressing Ores at the Works.

R For Canada: JAS. W. PYKE & Co.,Merchants Bank Bulding, 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 1083, JOHANNESBURG, S.AR.

RAIL JOBN ). GARTSHORE, 63 Front Strest West

“”“““0000“00”““““““

Opposite Queen’s Hotel To RONTO’ O NT.

o mmsmosecow e MINING EQUIPMENT, Etc,
THE WM. HAMILTON MANUFACTURING GO. Limie

ENGINEERS AND GONTRACTORS
PETERBOROUGH NELSON  VANCOUVER

| YYYVTTYYYVYVYTIVIVYVIVA
We are..
_ _ , : Sole Agents and
‘ ‘ Manufacturers in
Canada for this
Table.
Infringers will be prosecuted
& THE WILFLEY TABLE

We contract for the Design and Construction of Complete Stamp Mills,
Concentration, Chlorination, Cyanide and Smelter Equipments.
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HADFIELD'’S
PATENT
1331S
dSANVONYIN

Foundry Co. Lid . Shamerd, or Gancis PEACOCK BROTH ERS, Canada Life Building, MONTREAL.

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

ALWAYS CARRIED IN STOCK.

CANS, TAPPETS, BOSSES, RoLL

TRErD, EnaUARS Jy) _ SHELLS, CRISHR PLITES.
H. W. DeCOURTENAY & CO.
86 and 88 McGILL STREET
srawrmik Agents for Canada. MONTREAL.

THE GARDNER
ELECTRIC ROCK DRILL

A Mechanical Drill Electrically driven.

It requires less Horse Power to operate
than Air or Steam.

No Pipes to install.
Highest possible efficiency.

Write for descriptive Pamphiets.

They will interest you.

THE R. E. T. PRINGLE CO. LIMITED

ELECTRICAL APPARATUS AND SUPPLIES

BRANCH OFFICES : Head Office and Factory .

St. John, N.B. Toronto, Ont. , MONTR EAL, P.Q.
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BUILDERS OF

AIR COMPRESSORS

We build high-grade air compressors for all purposes, and compressors of special design to meet the require.

ments of mining service. Our compressors are built in two styles, with Riedler mechanically controlled valves, and
also with Reynolds automatic valves.

The above cut illustrates a compressor built for the Anaconda Copper Mining Company, Montana, and the Broken
Hill Proprietary Co., Australia, capacity about 7,100 cubic feet free air per minute, . .

We make a specialty of compressors arranged to be driven either by steam or electricity. We also build three
and four stage compressors for unusually high delivery pressure. .

We are the largest builders in the world of blowing engines for met.illurgical purposes, and there are in constant
operation to-day more than 200 large blowing engines of our manufacture.

Ty R
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BUILDERS OF ——

SMELTING MACHINERY

We illustrate herewith a 44 by 144
inch steel water jacketed lead smelt-
ing furnace, of the latest and most
improved design.

We have furnished four of these
furnaces for the Compania Metalur-
gica de Torreon, Coahuila, Mexico.
The Allis-Chalmers Company are rec-
ognized as the most extensive builders
of mining machinery in the world, and
their shops are especially equipped for

the economical production of copper
and lead smelting machinery.

We build copper and lead smelt-
ing plants, copper converters, water
jackets, hydraulic accumulators, hy-
draulic cars, slag pots, etc.

SOLE BUILDERS OF

Riedler Air Compressors
and Mine Pumps

SEDERHOLM and
REYNOLDS BOILERS
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MANUFACTURERS OF

AR GCOMPRESSORS

EASTERNBRANCHES Il HEAD OFFICE & WORKS. || WESTERNERANCHES

Tonnroars|| SHERBROOKE, |Iceaiattnt
HALIFAX.NS. QUEBEL. | RATPORTAGE O}
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 THE BENNETT FUSE

The Popular Fuse Throughout the Dominion

SOLE MANUFACTURERS

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 MAGHIN, General Agent, Yates Street, Victoria, B.C.

IMPROVED NEEDLE LUBRICATORS.

On a PATENT PNEUMATIC and SELF-
ACTING PRINCIPLE,

IN GLASS

- INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
! the piag 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, engineers’
stores, etc.

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES,

WRITE FOR PRICES TO

& . THE HAMILTON BRASS
" sun cunexsn mmsr comns enne. NIFGe 00,y Limited,

No Moisture. No Scale. Saves Cost Quickly. . HAM".TON. ONT.
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Rock
Drills

Unexcelled for work and
owing to construction
the economy in repairs
will save first cost. . ..

Air Compressors

In all styles to meet the
requirements of any duties,

MADE IN CANADA.

THE JAMES GOOPER MANFG. GO. Limitep

299 St. James Street '
MONTREAL.

BRANCHES—Halifax, N.S. Rat Portage, Ont. Rossland, B.C.
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WALKER BROTHERS

WIGAN, ENGLAND

'ATR COMPRESSORS

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

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

RIO TINTO COMPANY

We have receivad 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 I.54 Ibs. of Welsh Coal per Indicated Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

THE BLACKWALL TUNNEL

Por the construction of the Tunnel, Six Alr-Compressing Engines were crected. The largest Two Pairs of Compound Enginss, waie supplied by us.
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 :—
S PEARSON & SON, CONTRACTORS.
Mgessks. WALKER BROTHERS, PaGerieLp IrRoNwoRks, WiGAN.

Brackwart TunNeL Works, East GreeEnwicH, S.E.
May 1oth, 187.

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 ot your Engines ran for almost a year without stopping, and it gives us great pleasure to thus testify to the good qualities of the plant which
we purchased from you. We are, Dear Sirs, Yours faithfully.  (Signed) pro S. PEARSON & SON, E. W. Moir

FRANCIS T. PEACOCK, M.E., ©reiis™™ 44 Canada Life Building, MONTREAL
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J. Bertram & Sons
Canada Tool Works,

DUNDAS, ONT.
Bullders of lron

¢ ¢ ¢« « 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 LINE OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETR.

MONTREAL
«+«STORE:

321 St. JAMES STREET.

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

Pull Information obtained at the Above Addresses. Write for Pl'lm.

LONDON NEW YORE  DPARIS

J. BASZANGER & CO.

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

CA R B O N s (BLACK DIAMONDS)

ano BORTZ

For Diamond Drills and all Mechanical Furposes.

Finest Quality and Shapes at Lowest Prices.

G}ocnislsemat‘oxxxhqpxu90ﬂna1.

WORN OUT CARBONS AND FRAGMENTS BOUGHLT.

&b

AIAI A.AAIAI ! AI

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

mmmmo
:00 900000000 000000000000 000000000000000000000000000000000000000 G00000000 000000 000 00000

DIAMOND DRILLS

They remove solid cores through rock.

SEND FOR OUR DIAMOND DRILL CATALOGUE.

094
ettt 00000000ttt tetttosds
000000 00000000000000000000000000000000000000000000000000000000
00000

STANDARD DIAMOND DRILL GO.

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

000000000 mmmmmwmmommmmmmmmmm

mmmmmmmmmmgommmmmmm
00000000 00000000 00000000 0000000

-
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NOVA SCOTIA STBEL & COAL (0. L

PROPRIETORS, MINERS AND
SHIPPERS OF -

.ytney Mines Bituminﬂus Logl..

‘Unexcelled Fuel for Steamships and Locomotives, Manufactories, Rolling
Mills, Forges, Glass Works, Brick and Lime Burning, Coks, Gas
Works, and for the Manufacture of Steel, Iron, Etc.

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 Screen Bars, Forged’Steel
Stamper Shoes and Dies, Blued Machinery Steel 34 to 1{" 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 Part of One Inch.

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

Special Attention Paid to Miners’ Requirements.
CORRESPONDENCE SOLICITED.

Steel Works and Head Office: NEW GLASGOW, 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
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.
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'DRUMMOND GOAL

I o N — | + TheZStandard of Excellence
i " ; B

3 i in Bituminous Coal and Coke
3 i %

* | * for Blast Furnaces,Foundries,
T ¥

: 1 Manufacturing and Domestic
i = “ P Use . . . . ... ...
& COLLIERIES AT WESTVILLE, Nova Scoria &

oooooo _t_t00t'('i'o'Q'QQ.QQ'cOQ.IQQ"QLL'QR_L'QQ"'!A'Qtl
...... g oo de oo dobbd bbb bbb drob dododeod bbb bt 11..........+&@*+++n

RELIABLE, UNIFORM and STRICTLY HIGH GRADE

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

Intercolonial Coal Mining G Linited

AGENTS : 3

Hugh D. MacKenzie, Halifax. :

Chas. W. lves, Pictou.

3

(2 2 20 20¢ 20 2 2t 201

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

3 o o 3
TP PTTVTR

.
SHIPPING PIER AT GRANTON, PicTou HARBOUR,N.S.
-M+M%*MWMWM*MM%MWWWM

1
3

IWM*W*MM**M*H+ Poedrderd

Ky

Head Office. MONTREAL, Que.

JAS. P. CLEGHORN, CEARLES FERGIE, D. FORBES ANGUS,

President. Vice-Pres. & General Manager. Secretary-Treasurer.
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OAL..

DOMINION GOAL GOMPANY, LIMITED

Glace Bay, C.B. Canada

BITUMINOUS COALS

The celebrated ‘¢ Reserve”
coal for Household use.

MINERS OF

“INTERNATIONAL” GAS GOAL

And the best steam coal from its
Collieries on the Phalen seam.

Yearly Output 3,000,000 Tons.

‘ _— "j*rr —=

International Shipping Plers

of the Dominion Coal Co. Limited, at Sydney, C.B.

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

Bunlkex» Coal

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

ALEXANDER DICEK, Goncral 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.
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JEFFREY ELEVATORS

DESIGNED TO SUIT THE CONDITIONS

We also manufacture a Complete Line ot

ELECTRIC MINE | 0COMOTIVES

COAL CUTTERS
Power Drills Screens

Crushers Conveyors, Etc.

JEFFREY LOCOMOTIVE HANDLING ORE CARS.

" The Jeffrey Manufacturing Company Sbmrs Sne Vs

WILLIAMS & WILSON

MONTREAL AGENTS

NEW
CHAIN
CATALOGUE

NOW READY

SEND
FOR COPY
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THE BABCOCK & WILCOX

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
LIGHTING or other power purposes.

Large book ‘‘STEAM” sent free on

application

BABCOCK & WILCOX LIMITED, ENS";E,'?ESERS_

HEAD OFFICE FOR CANADA :

NEW YORK LIFE INSURANCE COMPANY'S BUILDINC, Il PLACE D'ARMES, MONTREAL.

THE JOHN McDOUGALL

Caledonian Iron Works Go. Limited

MONTREATL, Que.

BOILER

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

TANKS AND
WROUGHT IRON
WORK . . . .

GENERAL AGENTS

~emoaror. WORTHINGTON Pumps

Meters, HEtc.,, Rife Hydraulic Engines and The New York
Filter Manufacturing Company
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Electrlc Blasting Apparatus.

Adapted for Firing all kinds of Explosives used in Blasting.

= 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 Machmes

S L TRENLIH

They are especially adapted for submarine blasting, large railroad quarrymg. 11
and mining works.

Victor Blasting Machine.
Fires 5 to 8 holes ; weighs 15 1bs,, adapted for prospecting, etc.

'Insulated Wires and Tapes, « Blasting Caps, Fuse, Et

= JAMES MACBETH & 0., 128 Maiden Lane, New York, U.S.A. SEnD rom,

Hamilton Powder Company

Manufacturers of Explosives

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

“w.. DYNAMITE AND EXPLOSIVES "

. Manufacturers and Dealers in. ..

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
7. ONTARIO POWDER O, Limited ™ *™™Kirree<ton Ont.

Iron and Steel Structures for Collieries,
Metal Mines and Smelting Works. . . .

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

A LARGE STOCR OF

ROLLED STEEL BEAMS, JOISTS, GIR[]ERS, CHANNELS, ANGLES, TEES, I 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.

il Dominien-Bridge Co., Ltd., ot v,

MILL AND MINING MAGHINERY

Shafting. Pulieys, 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 %"OTTAWA
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A Decided Difference
in the Coal Bill...

By using the MUMFORD STANDARD
BOILER instead of a return tubular
there will be a reduction in the coal
bill of 10 to 25 per cent.

If you require a boiler it will pay you
to consider the merits of the Mumford.
Catalogues with full particulars will be
sent on application.

Robb Engineering Co. Limited
Amherst, N.S.

AGENTS « WILLIAM McKAY WATSON JACK & COMPANY
. 19 McKenzie Crescent, Toronto. 7 $t. Helen Street, Montreal.
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Canadian Pacifie Railway

IS THE MOST DIRECT ROUTE
TO THE

Great Mining
Regions

‘British Columbia, the
Yukon and Alaska.

DAILY
SERVICE
BETWEEN
—THE—

ATLANTIC
AND
PACIFIC
COAST

THROUGHOUT
THE YEAR

First-class Sleeping and Dining Cars attached to all through
trains.

Quickest route to the Yukon via the C. P. R. to Vancouver,
C. P. N. steamships to Skagway and White Pass Railway and con-
necting steamers to Dawson,

Magnificent fleet of steamers in the inland waters of Southern
British Columbia by which all important points, not connected by
rail, can be reached.

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

C. E. E. USHER,

General Passenger Agent,
Eastern Lines,
MONTREAL.

ROBERT KERR,

Passenger Traffic Manager,
MONTREAL.

C. E. McPHERSON,

General Passenger Agent,
Western Lines,
WINNIPEG, Man,

SGHOOL of HINING

Practical Science Faculty of
Queen’s University

Kingston, Ontario.

[ 3 S S 2 2 J

THE FOLLOWING COURSES ARE OFFERED

1. THREE YEARS' COURSE FOR A DIPLOMA IN
(«¢) Mining Engineering,
(b) Analytical Chemistry and Assaying.
2. Four YEArs’ CoURSE FOr A DEGREE B.Sc. IN
Grovue 1.
(a) Mining Engineering,
(b) Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(d) Chemical Engineering.
Group IL
(¢) Civil Engineering.
(f) Mechanical Engineering.
(9) Electrical Engineering.
Group IIL
(k) Biology and Public Health,

3. COURSES IN 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-GRADUATE COURSE FOR THE DEGREE OF
‘Doctor of Science (D.Se.)
For further information see the Calendar of Queen’s University.

Next Session begins
Sept. 30th, 1903.
00000000000000000000000000000000

MATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER 16TH.

Immmmmnm

THE 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 Engineering Building will be ready
for occupation next session and the Geology and Physics Building
the following session. " The Mining Laboratory has been remodelled
at a cost of some $12,000 and the operations of crushing, amalgam-
ating, concentrating, chlorinating, cyaniding, etc., can be studied on

a large scale,
For Calendar of the School and
further information, apply to

The Secretary, School of Mining, Kingston, Ont.



THE CANADIAN MINING REVIEW, xix

NEW WORN
Bl B- B. Bl B'Bl
MAKE MAKE

WE MANUFACTURE |

WIRE ROPE

FOR ALL PURPOSES.

Section Condition of
of Our Patent
Patent Steel Rope
p after
Steel Five Years
Rope. Continuous

Service.
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LOBNITZ GOLD DREDGERS ARE
AT WORK IN BRITISH NORTH
AND SOUTH AMERICA. AFRICA.

Telegraphio Addrees:
LOBNITEZ, 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 Money.

Write for Catalogue.

JOHNSON WILLATS & CO. Sales Agent, 192 King St. West, Toronto, Ont.

School is equipped and supported entirely by the Province of

School of Practical Science, Toronfp ™ owe eeremadiirss S Sk

ESTABLISHED 1878. I—CIVIL ENGINEERING

3a—MINING ENGINEERING
AFEPILIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAL ENGINEERING

4—ARCHITECTURE
. 5—ANALYTICAL ano APPLIED CHEMISTRY

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
8—ASSAYING 4—STEAM 7—TESTING
5s—METROLOGICAL

The School also has good collections of Minerals, Rocks and Fossils.
Special Students will be received as well as those taking regular courses.

FOR FULL INFORMATION SEE OALENDAR.

dor v . L B. STEWART, Secretary.

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.
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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 their Special Aot of
Parliament.

NITRATE OF SODA.

Oable Address: - BATHOTA, LONDON.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

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

MONTREAL and
TORONTO.

KING BROTHERS

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—Black Lake.

NICKEL

The

Canadian Copper
Company

74 BROADWAY
NEW YORK

L. VOGELSTEIN
90-96 WALL STREET, NEW YORK

REPRESENTING

ARON HIRSCH & SOHN
Halberstadt, Germany

Copper, Al‘zenﬁf.erous and Auriferous Copper Ores,
Mattes and Bullion, Lead, Tin, Antimony, Spelter.

Copper and Brass Rolling and Tubing Mills in Europe.

AGENTS OF THE

DELAMAR COPPER REFINING WORKS
Carteret, N.J.

IN PRESS
13th EDITION
Canadian Mining Manual and
Mining Companies Year Book

1903

NICKEL

FOR
NICKEL STEEL

The Orford Gopper Gompany

74 BROADWAY
NEW YORK

LICENSES TO PROSPECT

or work Minerals on any of their LLands 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

Molybdenite,
Scheelite,
Wolframite,
Chrome Ore,

Talo, Nickel Ore,

Mica, Cobalt Ore,
Barytes, Cerium, and
Graphite,

Blende,

Corundum, Minerals
Fluorspar,

Feldspar.

LARCEST BUYERS.  BEST FICURES.®
ADVANCES ON SHIPMENTS.

CORRESPONDENCE SOLITITED,

Canrcgs—Blackwell, Liverpool, ABC Code, Moreing
& Neal, Mining and General Code, Licbers
Code and Muliers Code.

ESTABLISHED 1869,

Lepoux & Co.

99 JOHN ST., NEW YORK.

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

Sample and—Kssay
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.

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

McPherson, Clark, GCamphell & Jarvis

Barristers, Solicitors, &c.

OFFICES :
Trusts and Guarantee Buillding

16 King St. West, Toronto, Can

Cable Address: CLAPHER, TORONTO,

FRITZ CIRKEL
CONSULTING MINING ENGINEER

Dip. Graduate Royal Technical Academy, Aachen,
Germany.

Eighteen years’ experience in Exploratory
Work and Mining in Germany, Belgium,
Eastern and Central Canada, British Colum-
bia and the Pacific States.

EXAMINATION OF MINES,
Reports in English, French and German.

Office, 80 STANLEY ST. MONTREAL, CaN.

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

Ores tested to determine the best method of treatment.
Experimental work on chemical work or processes.
General Commercial analysis. Thirty 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.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to
538 Huron Street TORONTO.

Specialty :

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

JOHN E. HARDMAIN, 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
Quartz Mines, in California and British Columbis.

Telegraphic and Cable Address:
‘‘ HoBsoN,” AsCHROFT, B.C.

J. B. TYRRELL
Late of the Geological Survey of Canada,
MINING ENGINEER
DaAwsoN - - - YUKON.

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

P

|

| MILTON L. HERSEY, M.Sc. (McGil)
; CONSULTING CHEMIST OF THE C. P. R.

. OFFICIAL ASSAYER APPOINTED FOR PROV. OF QUEBEC.

i
l 146 St. James Street MONTREAL
‘ ASSAYS OF ORES,

CHEMICAL AND PHVSICAL TESTS OF ALL
MATERIALS.

l MINERAL PROPERTIES EXAMINED.

J. BURLEY SMITH

CIVIL AND MINING ENGINEER
30 Years Experience.

RAT PORTAGE - - - ONTARIO.

Undertakes the Prospecting of Mines and Mineral Lands.

Diamond Drill Borings made by contract for all minerals
(earthy and metalliferous), Artesian Wells and Oil Springs,
also Deep Soundings for Harbors, Rivers, Canals, ‘t'unnels and
Bridge Foundations. Quarry Sites and Clay Fields tested.

Plans and Sections made showing result of Borings—Gold
Drifts tested to Ledge by the new Pneumatic and draulic
Iube System and the. ield ascertained— Flumes, Bitches,
Monitors and Placer Mining Plant geuerally designed and con-
structed. Properties Examined and Reported on, Assays made.

F. HILLE
MINING ENGINEER.

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

PORT ARTHUR, ONT.
CANADA.

J. T. DONALD

ASSAYER AND MINING GEOLOGIST.

112 $t. 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.Se.

CIVIL AND
MINING ENGINEER

Certificated Colliery Manager Great Britain and
British 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. Se.

(Honor Graduate in Applied Science, Teronto University)

Asso. Men.. Can. Soc. C.E.
MINING ENGINEER
Consvltation. Reports.

87 York ST., RossIN BLOCK,
TORONTO.

Development.

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.Sc.

MINING
ENGINEER

KINGSTON - B.C.

JOHN McAREE, B.A. So.

MINING
ENGINEER

—_—

Ontario and Dominion Land Surveyor.

—

RAT PORTAGE . . ONTARIO.

DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS.

Surveys. Reports.  Development.  Installation.
Cable address, ¢ DEMORSIL, SUDBURY.”

[Codes, Lieber’s and Bedford McNeil’s.
SUDBURY, ONTARIO.

WM. BLAKEMORE
MINING ENGINHEHER.

Development.

Cousultation. Reports.

Montreal.

DREDGING MACHINERY.

A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc. M.E.
» MECHANICAL, ENGINEER
PLANT ForR PUBLIC WORKS.

14 PHILLIPS SQ., MONTREAL
CANADA.

GoLD DREDGES.
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CORLISS ENGINES

L

Jenckes-Corliss Cross Compound Engine

Built In all sizes, Simple and Compound. Description and prices on request.

The Jenckes Machine Company ,
727 Larsdowne Street, Sherbrooke, Quebec.

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,

PRICES RIGHT.

PROMPT SHIPMENTS.

T WIRE ROPE

All kinds and sizes, and for all purposes.

Standard and Lang’s Patent Lay.

The B. Greening W1re Co. Limited

HAMILTON, ONT.

MONTRIEAX., QUIXE.

Pumps for Mine Wor

We are manufacturing head-
q.uarters 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
furnighed on 1equest.

THE NORTHEY CO.,

Triplex Power
Pump

We illustrate in this advertise-
ment a typical Pump for Mine
Work. This is our Triplex Power
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 detalls carefully worked out.
This Pump is especially adapted
for service with Electricity as the
motor power.

Limited, Toronto, Out.
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Published Monthly.

B. T. A. BELL, Editor and Proprietor.

Sourctary, Canndian Mining Institute, otc.
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Our lron and Steel Industries.

QOurivon and steel industries can be expected to reach much
larger dimensions within the next ten years. It is wen within tne
mark to say that Canada will build more miles of railway within that
time than any other country. There will be a very large consumption
of steel rails, car wheels and other material which, even if our manu-
facturers furnish only a comparatively small part of it, should make
us take a prominent position as an iron producing country.

Under present conditions, however, it can hardly be expected
that this increased production of metal will benefit our iron miners to
any great extent, This is evident from the effect which the blast fur-
nace industry, which has been in operation seven or cight years, has
had on the iron mines of Ontario. In the eastern part of the Province
there are deposits of ore similar in character to those which are being
continuously worked in New York and others of the Eastern States.
These Ontario deposits are, with one exception, lying idle. 1If the
duty of forty cents a ton on iron ore entering the United States were
removed, these Eastern Ontario deposits would be worked. Their
output would be shipped across Lake Ontario to enter into competi-
tion with ores of similar character which are mined in the Eastern
States, Our.furnaces being few and small in size use little of this
eastern ore which is suitable for mixing with the softer ores of Lake
Superior. Iron ores of all kinds from the United States come into
Cazada duty free and, in Ontagio at least, they displace ores of
domestic origin. Two or three of the four Ontario furnaces are believed
to be interested in iron deposits in the United States and thus have
little object in attempting to develop mines in Canada. The great
iron ranges of Michigan and Minnesota have numerous deposits which
are well opened up. Hence the Ontario consumers of ore are enabled
to get cheap supplies without giving any attention to the development
of mines. Unless the bounties on iron produced°from domestic ores
are extended beyond 1907, or conditions are otherwise equalized either
by the United States taking off their import duy on ore, or by Canada
imposing a similar one, there will be little encouragement for the de-
velopment of iron mines in this country.

Recent press despatches state that the United States Steel Cor-
poration is seriously thinking of erecting a large plant at one of the
ports on the Canadian side of Lake Erie. Ore from the Michigan
and Minnesota ranges can be laid down at the same cost at these
ports as at any of the ports on the south side of the lake to which it
is now shipped. Instead of hauling ore from the lake ports to Pitts-
burg, coke will have to be brought to the smelters on the north shore.

As regards shipment of manufactured material to Europe, the ports on
the north shore of Lake Erie would secem to be as well situated as is
Pittsburg.  Steamers loaded with steel rails in Germany for the Cana-
dian Northern Railway have arrived at Port Arthur during the present
season. And of course if the Furopean market demands it rails can
be shipped as well down the St. Lawrence route as up it It would
seem, however, that for the next ten years or so the Canadian market
will consume all the output of the plants now in existence or which
are likely to be erected in this country during that time.

In connection with this invasion of Canada by the Steel Corpo-
ration as manufacturers, it is of interest to know that the Corporation
has since its organization been gradually getting control of the raw
materials of the Lake Superior ranges and now controls a high per-
centage of the ore reserves. The Corporation also already controls a
considerable area of the most promising iron lands of Northern On-
tario, which possess characteristics similar to those of the developed
Lake Superior ranges. It has been feared in Ontario that these lands
of the Province were being gotten under control by the Corporation
in order. not to develup them, but to hold them in reserve and prevent
their falling into the hands of competitors. Under the present Pro-
vincial regulations the Government has the power to compel the
mining of at least 2,000 tons per annum on every 40 acre iron claim
located within the last few years. It is not likely it will ever be ne-
cessary to exercise this power, now that the Corporation has decided
to manufacture on a large scale in the Province. It would be a very
unpopular act for any corporation to seek to tie up the iron ore supply
of the Province, without developing some, at least, of the deposits,
and judging from the operations of the Steel Corporation on the
Mesabi and other ranges they consider it poor policy to run counter
to public opinion. They own the railways on these rangesin addition
to controlling most of the mines and the public have nothing of which
to complain. Good train service is given and a liberal and progres-
sive policy is followed in the management of the mines. Knowing
this, we have every reason to give the Corporation a cordial welcome
to this side of the line.

The Corporation having its mines, both coal and iron, already
developed, its fleet of ore boats well organized and, morcover, having
an cxperienced technical staff upon which to draw is much more likely
to make a success of the industry than is a group of mere promoters,
such as some of those which we unfortunately know too weli in con-
nection with mining and metallurgical enterprise in this country.

If the Corporation dc not manufacture steel rails and other rail-
way supplies in Ontario they will have to pay more for the carriage
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of their materials to those parts of the line of railway where they are
to be used. At any of our Ontario ports the rails can be loaded
directly on to boats for Port Arthur and other points, while shipping
from Pittsburg and other places south of the lake there is extra hand-
ling. Duty and bounty have also to be taken into consideration.

Cars of coke arriving at a Lake Erie port can be ferried across
the lake in the way that coal cars have been carried for some years by
the Grand Trunk Railway from Erie to Port Dover. Instead of haul-
ing, say one and two-thirds tons of 6o per cent. iron ore to Pittsburg
from Lake Erie, one ton of coke will be hauled from Pittsburg to the
Canadian shore.

It may also be noted that without a plant in Canada the Steel
Corporation will not be in a position to get a share of the bounties on
wire rods which the Dominion Government have recently decided to
grant. By having a plant in this country much more of the ore from
the Corporation’s mines will enter into the various manufactured forms
of iron than it would otherwise would, and its only two serious rivals,
Germany and Great Britain, having both bounties and duties, on some
material, against them, will be placed at a great disadvantage in com-
peting for the large amount of railway and other supplies which will

~ be consumed in this country during the next few years. The Steel
Corporation has a larger output than have all the iron manufacturers
of Great Britain combined.

German iron manufactures on a large scale are comparatively
new comers to our market, but the volume of the exports from that
country has recently greatly increased despite the growth of the trade
between the Dominion and the United States. In 1992 German ex-
ports to Canada under the head of iron and steel amounted to 65,405
tons, which is an increase of 34,993 tons, or over 100 per cent, on the
exports for the previous year. This is a large business and the rapid
rate of its recent growth, together with the knowledge that the con-
sumption of iron is to greatly increase in this country through rdilway
building, has naturally induced the United States Steel Corporation to
consider the building of a plant in Ontario where they will have Im-
portant advantages over their foreign competitors.

Mining Progress in Nova Scotia.

D.uring the past few months the interest in Dominion Iror. and
Steel stocks might suggest a falling off in mining development in Nova
Scotia. Fortunately, outside of the speculative section, there is a well
grounded belief in the future of iron and steel in the province, and in
its coal, gold, etc.

The damage caused by the fire in the No. 1 colliery of the
Dominion Coal Company is being gradually rectified, and it is to be
hoped that the management will profit by the lesson. A fire arising
from a similar cause at the Joggins mines was promptly extinguished.
“The future interests of the country would be benefited to the lay mind
if no open lights, etc., were allowed in coal mines. All the coal mines
are working steadily, and the Pictou and Cumberland districts are
‘benefiting by the re-opening of the Londonderry iron plant, which
draws its coa! and coke supplies from these two districts.

Arrangements are being completed for prospecting the district
lying between Springhill and Apple River by the aid of the Govern-
ment calyx drills. In Colchester county a company has opened a
seam of coal near Debert Station, and is preparing 1o connect it with
the Intercolonial Railway.

A mine at this point, only three miles from the Intercolonial
Railway, will command the Truro, Halifax, and Annapolis Valley
trade, and if the coal proves on trial to possess coking properties the
Londonderry furnaces will have a fuel almost at their doors.

The explorations carried on between New Glasgow and Pictou

were hampered by difficulties met in penetrating the carboniferous
conglomerates overlying the coal measures. The rock, compact near
the surface, became too soft to permit of drilling at a depth of a few
hundred feet. This conglomerate is now being bored by a cutting
drill, and tubed, when boring will be resumed by the Government calyx
drill in the coal measures.

An attempt to find coal on the southern side of this coal field has
not yet proved successful. In fact, experts have pronounced the
locality to be outside the coal field.

In Cape Breton county some American and Zanadian capitalists are
reported to have purchased the New Campbellton Colliery and a num-
ber of other areas. In the district lying between Mira Bay and Sydney,
long classified as unproductive, the energy of thc late Mr. Moseley
opened a six feet seam of coal. This seam has been acquired by the
Cape Breton Coal Exploration and Devclopment Company, together
with a number of others, in all about 30 square miles of coal land.

This company, organized in New York, has begun the work of
opening their property, and has given large contracts for the equip-
ment of their mine with electric haulage, power, etc. The develop-
ment of this company is being watched with interest as they may prove
a most formidable rival to the Dominion Coal Co., and to the Nova
Scotia Steel and Coal, working the old Sydney mines.

The work of exploration in the Richmond coal fields which
would, it was hoped, have had the effect of showing its structure, etc.
is arrested pending a rearrangement of title.

In the gold mines there is little of interest to report.  The Evan
Thompson mine at Renfrew, which attracted attention some time ago
by rich returns, is under option to parties at a price it is said of
$1635,000 co. The Dolliver Mountain Company are nearly through
with their preliminary work.  Should their anticipations be realized,
they will have a low grade mine capable of handiing several millions
of tons of ore at a good profit. A few other properties are working
steadily, but no new discoveries are reported. Gold mining in Nova
Scotia is passing through the stage intermediate between that of the
small rich veins and that of large deposits of low grade ore. While
the former will continue for years to attract the attention of local
miners, the latter will, as their merits become better known, fail to the
capitalists

It will be remembered that at the last session of the Legislature
a large sum of money was voted to assist in furnishing the sinking of
deep shaftsin the gold fields. At present only in the Caribou and
Queens districts are there workings exceeding in depth soo feet, the
point at which the Government subsidy becomes available, As yet no
steps have been taken to carry the Act into effect, but an application
is expected from the Caribou district where all the workings have
reached a depth of about 8oo feet. '

The Torbrook iron mine at Nictaux has recommenced working,
and is making shipments to Londonderry furnaces, where the testing
of the old iron mines is making satisfactory progress.

Halifax parties yho have for some time studied the Cheticamp
district in Northern Inverness, report finding large déeposits of copper
ore. Itisclaimed that these are of workable value in addition to
their gold and silver values. .

These hopes appear to be well founded, and they are adopting
the proper course of determining their underground values first, instead
of, as is too often the case, building concentrators, smelters, ¢tc., and
then starting to see what kind of a mine they have.

The Silica Brick Company .of North Sydnéy have started to
manufacture brick, which is reported as satisfactory in quality. Several
steamer loads of selenite and crystallized plaster have beey) shipped
from the vicinity of Halifax to the United States 1t is stated that
this higher grade of gypsum is used for filling paper in place of talc, etc.
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EN PASSANT.
\We record this month the death of Mr. James Cooper with sin-
cere sorrow.  While Mr. Cooper held mining interests in different
puarts of this country, and in the early days was a prominent figure in
the phosphate industry, it was as the head of the large mining ma-
chinery cstablishment of the James Cooper Manufacturing Company
and {ts sister corporation, the Dominion Wire Rope Company, that he
wis most widely known and esteemed throughout the country, Mr,

Cooper had been ill about three weeks. By his death the Review
losus one of its oldest and best friends.

In accordance with an almost unanimous vote of the Council the
Library and Reading Room of the Canadian Mining Institute has
been removed trom the Windsor Hotel, Montreal, to O rme’s Building
Wellington Street, Ottawa, where in future it will be under the im-
mediate direction of the secretary. The new location is readily
accessible, facing the Parliament Buildings, and the premises are
sufliciently large to meet the growth of the collection for many years
to come. The library will be open to the public every week day from
9 to 5, and has been fitted up specially for the use, not only of mining
men, but any one seeking information concerning the resources and
mining industries of the country. The collection now numbers ove,
2,000 works of reference, and a complete record is kept of all active
Canadian mining undertakings.

Vol. VI. of the Journal of the Canadian Mining Institute, which
was destroyed by fire, is being reset, and it is hoped will be ready for
distribution about the 1st of October. It is a large volume, containing
some forty papers contributed by the members, and will be hand.
somely illustrated and bound.

The following is the text of the new lead and iron and stee
bounties which are to come up for discussion in Parliament this
month :—

That it is expedient to repeal Chapter @ «f the Statutes of 1901
intituled : “ An Act to provide for the payment of bouniies on Lead
refined in Canada,” and to enact as follows ;—

1. The Governor-in-Council may authusize the payment of a
bounty of seventy-five cents per one hundred pounds on lead contained
in lead.bearing ores mined in Canada; such bounty to be paid to the
producer or vendor of such ores, upon evidence that such ores have
been smelted in Canada.,  Provided, that the sum to be paid as such
Younty shail not exceed five hundred thousand dollars in any fiscal
year, Provided, also, that when it appears to the satisfaction of the
minister charged with the adminstration of this Act that the standard

price of pig lead in London, England, exceeds twelve pounds ten-

shillings sterling per ton of two thousand two hundred and forty
pounds, such bounty shall be reduced proportionately by the amount
of such excess.

2. Payment of the said bounty may be made from time to time to
the extent of sixty per centum of the full bounty authorized, subject
to adjustment at the closc of each fiscal year. If at the close of any
year it shall appear that during the year the quantity of lead produced,
on which the bounty is authorized, exceeds thirty-three thousand three
hundred and thirty-three tons of two thonsand pounds, the rate of
bounty shall be reduced to such sum as will bring the payments for
the year within the limit mentioned in section one.

3. If at any time it shall appear to the satisfaction of the Gover-
norsin.Council that the charges for transportation and treatment of

lead ores in Canada are 2xcessive, or that there is any discrimination
which prevents the smelting of such ores in Canada on fair and reason-
able terms, the Governor-in-Council may authorize the payment of
bounty at such reduced rate as may be deemed just, on the lead con-
tained in such ores mined in Canada and exported for treatment
abroad.

4. The said bounties shall cease and determine on the thirtieth
‘day of June, one thousand nine hundred and eight.

5. The Governor-in-Council may make regulations for carrying
out the intention of this Act.

Commenting on the lead duties, Mr. J. L. Parker, M.E , in charge
of the North Star mine, at Kimberley, B.C., writes :—

As long as the bonus last, we may consider that we will have
good times, for the following reasons :—

1st. The mines that are in a shipping condition, but which are
not shipping, will naturally ship their ores,

znd, Those in a developing cnndition, but not developing, will
naturally develop.

3td. Those properties which have a favorable surface mineral
condition, will naturally either have some work done on them, or the
owners will find a more favorable market for them than has been the
case the past two ycars.

4th, Encouragement will be given the prospector to hunt for new
finds, probably resulting in the later opening up a new district or two.

sth. The wage expenditure will return to the old standard of
about $2,500,000 per annum instead of less than $300,000.

6th, The merchants, who have been reducing their stock, will
replenish it, resulting in the merchants east getting fresh orders, and
giving the railroads more work. .

7th. The smelters will have live furnaces, instead of dead ones,
and this will give employment to more men, and through this certain
ores available for fluxes can be used and purchased by them which
would otherwise have to remain in the ground. ‘This latter feature is
an important one, giving employment to more men.

The amount of bonus to be distributed in five years time on the
basis of $15 per ton, will be about $2,500,000, and as the mine owners
will spend $10,000,000 more during “1e same perioc, than they would
have done under the past bad conditions, it will be seen that the
Government aid, although tardy, will mean a direct aid to the district
of $§‘;500,ooo besides an indirect aid to the amount of $10,000,000.

The following will be the amounts of bonus on the different grades
of ore that each grade will earn:—

30 per cent. lead ore, $4.05 per ton.
40 per cent. lead ore, $5.40 per ton.
50 per cent, lead ore, $6.75 per ‘on.
60 per cent. lead ore, $8.10 per ton,

On-iron and steel the following :—

(a) On rolled, round wire rods not over three-cighths of an inch
in diameter, when sold to wire manufacturers for use in making wire
in their own factories in Canada, a bounty of six dollars per ton;

(b) On rolled angles, tees, channels, beams, joists, girders, or
bridge, building or structural rolled sections, and on other rolled
shapes not round, oval, square or flat, weighing not less than thirty-
five pounds per lineal yard, and also on flat eye bar blanks, when sold
for consumption in Canada, a bounty of three dollars per ton;

(c) On rolled plates not less than thirty inches in width and not
less than one-quarter of an inch in thickness, when sold for consump-
tion in Canada for manufacturing purposes for which such plates are
usually required and not to include plates to be sheared into plates of
less width, a bounty of three dollars per ton.
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2. The Governor-in-Council may make regulations to carry out
the intentions of the foregoing section. R

3. That Chapter 8 of the Statutes of 1899 be so amended as to
provide that the bonnties on steel and iron authorized by Chapter 6
of the Statutes of 1897 shall be continued until the thirticth day of
June, one thousand nine hundred and seven, and that the rates of
such bounties shall be as follows :—

(a} From the first day of July, one thousand nine hundred and
three to the thirtieth day of June, one thousand nine hundred and
four, both inclusive, the bounties shall be ninety per centum of the
.amount fixed by the said Chapter 6 of the Statutes of 1897 ;

(b) From the first day of July, one thousand nine hundred and
four, to the thirtieth day of June, one thousand nine hundred and five,
both inclusive, the bounties shall be seventy-five per centum of the
amount fixed by the said Chapter;

(c) From the first day of July, one thousand nine hundred and
five, to the thirtieth day of June, one thousand nine hundred and six,
both inclusive, the bounties shall be fifty-five per centum of the
amount fixed by the said Chapter.

(d) From the first day of July, one thousand nine hundred and
5ix, to the thirtieth day of Jnne, nme thousand nine hundred and seven,
both inclusive, the bounties snail be thirty-five per centum of the
amount fixed by the said Chapter.

{mports of Mining Machinsey.

The imports of free and dutiable mining and smelting machinery
for the first five months of the present year compared with rgo2, are
as follows :—

1903 1902

MONTHS
Free jDutiable] Total Free |Dutiable] Total
January ............ $ 77,298 § 7,676] $84,974) 92,984 2,549] 95.533
February........... 30,196 1,587 31,603l 43,123 2,380] 45,503
March ....coovenenn 83,535( 11,534 95.069, 55,255 2,629 57,884

H : t

April.oiiiiiiiiiians 104,9671 4,638 109,605 61,227 5087 66,314
May....... Verraeaas 155,493 1,469] 156,962/] 90,820  4.782] 95,602
Total......... 451,399; 26,904| 478,303;| 343,409| 17,427] 360,836

The principal sources from which this machinery has been im-
iported were :—

UNITED STATES || GREAT BRITAIN Otlter
MoxTHS Coun- ji YorarL

Free |Dutiable|]] Free |Dutiable tries
January ........... $75.2350 $ 7,676 8§ 4a17] — || “#1,646!| #34,974
February .......... 29,467 1,587, 639] — Nil 31,693
March....iveeinnts 82,680 r1,534f] ' 158 — 697]l 95,069
April.....ooaalll, 104,902  4.638 65] — Nil 109,605

t .

0 €3 155,127 1,263 366 206 “ 156,962
Total........ 447,411 26,698l 1,645 206 2,343)1 478,303

L

The Tyoe Smeltor.

Mr. Thomas Kiddie, manager of the smelting department of the
Tyee Copper Company, contributes to the last issued report of this
company the following description of the smelting plant installed at
Ladysmith, Mount Sicker District of British Columbia. The plant
was designed by Mr. Kiddie.

The site is admirably adapted for a smelting plant, lying between
the Esquimalt and Nanaimo Railway track and Oyster Bay, 84 ft. ele-
vation above high water mark. In section, the works are located as
follows:—Converter loor, 31 ft.; furnace room floor, 37 ft.; charg-
ing floor, 51 ft.; top of bumt ore bins, 68 ft.; bottom of burnt ore
cuttings at roast yard, 68 ft.; roast yard floor, 72 ft.; top of per-
manent trestles through roast yard, 8o ft.; top of ore bins, 100 ft.
above high water mark, In order to utilize the ground at the Roast
Yard, it was necessary to elevate the ore bins 16 ft. above the level of
Esquimalt and Nanaime track, to which that company built their
approach ; the other levels, as given above, gave us the maximum
dumpage for slag, viz: 31 ft. Sidings for the delivery of coke anA
coal to the g5t ft, level, and the delivery of matte to the 37 ft. level
were also put in. The railway company also, according to the terms
of their contract, supplied all the water necessary for steam power,
furnace, and slag-shotting purposes, all of which work was well and
promptly done by them,

Roast Yarp.—This was laid out on the 68 ft. level, north, or
opposite the ore bins, and connected therewith by a system of tracks
running sut sver the roast yard, carried on permanent trestles, while
between each set of trestles travelling bridges serve to distribute the
ore over any part of the roast pile.  This has worked splendidly, so
that our total cost of rtoasting and delivering the burnt ore to the
smelter bins is now 37 cents per ton of burnt ore.  The roast yard is
connected with the smelter by a surface tramway, operated by horse-
power. All the work in this department is done by Chinese, while that
at the smelter is done by +hite {abor.

The total capacity of the ground for ore burning is about 7,000
to 8,000 tons per month.

BuiLpinG OpErATIONS.—We commenced clearing the ground at
Ladysmith (which was densely covered with timber) on April 11th,
1502 ; this was sufficiently advanced to allow grading for the smelter
site to start on say 21st, which work was done by contract to our
satisfaction. The ground required for a roasting yard was located at
the west boundary of the property at Rock Creek, and cleared and
graded, and here also the ore-receiving bins were erected, the
Esquimalt and Nanaimo Company putting in the siding at their ex-.
pense. The contract for the smelting and sampling plants, power, &c.,
was let to the Allis-Chambers Company, Chicago, IlL, and signed on
May 4th. The contract for a steel stack go ft. by 7 ft. was let to the
Vancouver Engineering Works, Vancouver; for a 6-in. water pipe
line to McLennan, McFeely & Co., also of Vancouver; while all the
lumber was supplied on contract by the Ladysmith Lumber Co., L1d,,
Ladysmith ; otherwise all the building, brick and rock work, installa.
tion of plant, &c., was done by the company in a thorough and
workmanlike manner, preference being given to solidity rather than
cheapness. As laid out, we have a very complete gravity system
throughout the works, while ample provision has been made in each
department for future extension in any direction.

MACHINERY AND PLanT.—The furnace, engine, bonler and plant
supplied by the Allis-Chalmers Company is of the latest design and
first-class in every particular, and so far has given the utmost satisfac-
tion. Owing to strikes at their works, delivery of the plant was very
slow, causing much delay in starting up ; at the same time it enabled
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us to carry on the work of building and installation in a very thorough
manner, all of which will tend to better results in the future, and low
cost of repairs.

SMELTER BUILDING.—The smelter building is framed with 12 in,
by 12 in. timbers, while all the foundations are of concrete or stone
work. It has ample ventilation and light, and is fitted with fire hose
and hydrants, lift, matte cracker and grinder for sampling  Cast iron
moulds are used for the matte instead of matte pots, and nearly all of
the floor is covered with 1 in. cast iron plates,

EnGINE AND BoiLer Room.—The engine and boiler room is
framed on the same lines as the smelter building. The foundations
for the Corliss engine and Connersville blower are of concrete. An
electric plant was also installed and all the buildings wired for electric
light. A general storeroom has been petitioned off from the boiler
room in which all smelter stores and supplies are kept in charge of the
engineer on each shift. All steam pipes are covered with pipe cover-
ing, and exhaust pipes are carried out underground to the edge of the
dump. From the plans submitted, it will be seen that ample space
remains in this department for fusrther machinery, when required, while
between this and the smelter building we have 6o ft. of ground already
excavated.

Ore_Bins.—The ore bins are all of the best design and workman.
ship, and fitted with iron ore bin gates for rapid work. Plans of the
receiving bins were submitted to the railway company and passed by
them. The burnt ore bins at the rear of the smelter building are
roofed over, while those at the roast yard are open.

OTHER BUILDINGS.—Opher buildings erected were a temporary
office, blacksmiths’ and carpenters’ shop. A permanent assay office of
four rooms, complete with 30 ft. stack, melting and muffie furnaces,
and fitted up with all necessary apparatus for general assaying and
analytical work, has been completed, and is in every way a building
well suited to the work. A manager’s residence was also built near
the east boundary of the propertv ; it contains eight rooms and cellar,
is wired for electricity, and fitted with bath, etc. Being on the pro-
petty, it is very convenient for business and equally comfortable,

We have since built a permanent blacksmith and carpenter shop,
west of the smelter building, oil-house, closets and powder house, and
generally much finishing work has been completed.

Ore Receiprs.—The ore receipts from September 22nd, 1902, to
April 30, 1903, have been as follows :—

Rough Copper Ore ............. 15,060.725 tons.
Fine .- 5,173.785

a total of 20,234.510 tons of ore, the average assay of which was as
follows :—

Copper (Wet)......cooiieiennnn, 4.43 per cent,
Silver.... .. crses ae ereteeranan 2,76 ozs.
GOld ....oiviiiiiiiiiiii e, 0.12

The average assay for the three months ending January, 1903,
was as follows :—

Copper (Wet) oooiiiiiiinninnanns 4.32 per cent,
Silver oo cevciiieriiiiatinniane, 2.71 0zs.
L) o.129 *

And for the three months ending April 3oth, 1903 :—
Copper (Wet).....oovvveennnnn, 5.28 per cent
Silver. .oiiiiiiiii et 3.21 0z8.
[ €2) i S 0.142 *

an increase of copper .96 per cent., silver, 5 oz., and gold .013 oz.
The other receipts were as follows :~—

Schistose Flux Ore........cocvvenns 1,340.90 tons
Sandstone. . ..ooveeeiieieiiennonas 396

B € £ 550.97 *
L) 2,346 «

BurnTt ORE.—The average analysis of the burnt ore delivered
to the smelter is as follows:—

P N 10.44 per cent.
S. 14 ““

Aluming..o.eviveeeiiniaies veeee 361 ¢
Barium Sulphate ..............00 34.08
Magnesia.......o.oo iviionnnn .Trace.

Lime .ooiviiiiiiiieniieaiienenes 3.46 ‘o
Silica..o.ooeiiiiiiiiiinn L e 22,51 s
Combined Sulphur ..... Ceeieees 7:42
Total Sulphur,........ Cereeneees 13.86 '

During the past three months the burnt ore has thown an in-
crease of :— '

L 1.86 per cent
ZinC..v.veuinns Ceettieiieiieens .93 -

Barium Sulphate ................ 7.66 "
Lime .. .voiviiiiiniin ciniinn, 50"
Sulphur Combined .............. .54 ¢

and a decrease of 11.49 per cent, silica,

SMELTING OPERATIONS.—Since the furnace blew in on. Decem-
ber 16th, 1903, it has run 107 days of 24 hours each, and smelted as
follows :—

Burnt Ore ...13,853.841 tons. .
Green ore .... 2.237.624 * ; Total Ore....16,091.465 tons.
SChist. . it iiiiie ittt iiee eae 539.636 **
Silica FIuX....iviiveiaeniennnsneneannreness 774.687 ¢
Slag......... P rerisenesniannentes vaaes sue 238.108 ¢
IronOre . .ooovviiinnnnnnn, qeeeeantoasoen 301 .653 .
Matte...... . .iiiiiiiiies e 963.818 ¢

Total Mixture...... eerieeen. 19.009.367 **
Cokeused.....ooveiieninniincinaionanannans 2,166.313 long tons.

showing an average per day of 150.387 tons of ore, and 177.657 tons
of mixture. The ratio of coke to ore was one ton of coke to 7.428
tons of ore, and one ton of coke to 8.775 tons of total mixture,

SrLacs.—The following is an average assay of the slags pro-
duced :—

Copper ... ... tiiiieiii e, 0.65 per cent.
D (o T 15.71

R T 28.79 ‘"
Alumina ................ 11 51 ‘8
Zine Oxide...... veen 10.43 ‘
Barium Oxide...... 30.35 ‘"
Calcium Oxide 3.38 o

Propuct.—The product for the 107 days ending April 3oth,
1903, was as follows :—
Matte produced 1,394.3195 tons containing :—

Copper...oovviiiiiiiiinniniannnn, +,169,8g6 1bs
SHver....oviiiiiiiieiiiiiinernn 41,372.78 ozs
Gold. . iieeiiiiiiiiiiiiiiiiiaas, 2,068.398 **
Total value, less refining charges only :—
Settlements received ................ $74,879 60
Balance not settled for (estimated) :—
717,069 1bs. Copper at 11.5; 24,878 35
ozs. Silver at g5 per cent. cf 53.5 =
50.82 cents ; 1,293.416 ozs. >old at
$20.00.ciuietieiiiiinannennanns 120,974 42

$195,854 02
Showing an average matte of :—

Copper (Dry)..

Silver,........

{7} U R

And a yield per ton of ore of:— ¢

Copper (Dry) 3 63/, at 11.5cents........ £5,349
Silver .......2. ozs. at §0.82 cents. . 1,306
Gold....... ,.o 128 ‘“ at $20.00........ 2,560
Value pertonof ore.....c.ovevuvunaennsn 12,215

Gold Dredging in British Columbia.”

In the Cariboo District the only dredge known to have been
worked during the past year was a small experimental one operated
by Mr. Thos. Drummond. This dredge, of the dipper type, was built
in 189g by the Newall Dredging Co., to test certain leased ground -
near Quesnel Forks, but for the last couple of yearsit haslainidle. In
the latter part of August Mr. Drummond leased the dredge and

* Report, Minister of Mines, 1902,
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moved it 16 miles down stream, to a point on certain leaseholds which
are held by him on the Quesnel river, and which extend for a distance
of 1o miles above the mouth of the Beaver. The dredge was at work
for about two months, and Mr. Drummond reports that the results
obtained were very satisfactory, so far as proving the value of the
ground is concerned.

The Cobeldick dredge was working on the Fraser river at Lytton,
and, although Lytton is not in the Cariboo District, as this was the
only dredge actually found in operation, it may be well to include it
here. The Cobeldick Dredge No. 1 Co, with all its belongings, in-
cluding the dredge itself and five leases of five miles each, was bought
out by the Fraser River Gold Dredging Co., Limited, a company
formed for that purpose, and chiefly consisting of the same share-
holders. The dredge machinery was made in England by Robey &
Co., and the scow was made and equipped at Lytton. ‘This dredge
is of the chain bucket elevator type, with buckets of 514 cubi. feet
capacity, Theladder was made of wrought iron I beams, but, although
very strongly constructed, proved not quite stiff enough. ‘The ladder
was set at an angle of about 20°. The chain is made of steel links
jointed with steel pins fitted in removable bushings, so that the wear
is taken up entirely with these pins and bushings, which are easily,
cheaply and quickly replaced, a marked contrast to the bucket eleva-
tor in use at Barkerville. The elevator was run at the rate of about
14 buckets to the minute, at which rate it was estimated to be raising
about two cubic yards per minute. The dirt elevated in 24 hours was
calculated at about 1,800 cubic yards. This dirt was dumped by the
elevator on to a revolving iron screen, with 34 and $g-inch round per-
forations, the tailings passing out over the stern and the screenings
dropping through on to gold-saving tables covered with cocoanut
matting with expanded metal above. The motive power was a 150
horse-power compound engine, with two locomotive boilers. There
is also a separate engine, geared direct to four drums, to handle guy
ropes and lift the foot of the ladder. A s2-inch rotary pump supplies
the necessary water for washing the gravel. The plant in oberation
consumed six cords of wood per day, costing $4 per cord delivered,
and employed six men and the dredge-master.

The dredge was found, at the time of the writer’s visit, at work on
the right bank of the Fraser river, about three-quarters of a mile above
Lytton, and was dredging a bar, not on bed-rock, at a depth of from
20 to g5 feet. The drerdge was in charge of Mr. F. Graham as super-
intendent, while Mr. W. N. Turner, an English mechanical engineer,
had heen sent over as managing director to investigate the working of
the plant. Mr. Turner soon became convinced that the lifting of the
gravel on board was the lesser difficulty he had to contend with, and
that the real trouble was that they were not saving the gold contained
in the gravels brought up. To test this he arranged that, at frequent
and regular intervals, the dredge shou! be stopped and the bucket
nearest the deck emptied out, and of this dirt a measured boxful was
takén as a sample. These *samples” were “assayed” by a China-
man, on the deck of the dredge, with a rocker—if not a vury scientific
method of assaying, certainly one of the most accurate known for
such material, although the results are necessarily always low, if the
work is honestly done. ‘These tests were not completed when the
writer visited the dredge, but the following is taken from the repcrt
of directors at a meeting held in London on December 3oth, 1922,
at which Mr. John White, the chairman, said .—

« We have an average of the tests from September 29th to the
first week in December. The average comes out at 49.50 grains per
cubic .yard (a grain of gold is worth about g cents). Of course these
tests vary very greatly ; I find on this sheet that one comes out 21.3,
the next 12.63 and another 8.91, but we never had,one barren test.”

This gives an idea as to the value of the ground being dredged,
and there is no reason for thinking that this is an unusually rich bar
or portion of the river. Mr. Turner dug a hole in the bar with a
dredger and found bclow nine feet of water that * the first two feet
below gave 23.62 grains (of gold) per yard; the next two feet, 10.12
grains; and the next six feet is hardly worth working.” As to work-
ing costs, the chairman said :—* At present everything over an aver-
age of 20 ounces of gold per week is profit.”

These values, as given, are in the dirt actually dredged up, but
Mr. Turner reported to the writer he was not saving on the tables
over .o per eent. of the gold so dredged up. To again quote from
the director’s report :—“The gold recovered amounted to £939.
We know positively, instead of that representing all the gold we
should have recovered, we have * chucked’ gg per cent. of the gold
we had on board overbeard.”

These statemeuts, both as to the value of the ground and the
values recovered, made by a responsible engineer, after careful tests,
are remarkable, and indicate the necessity of a thorough investigation
of the question of gold-saving, which, when sotced, will render the
Fraser a very profitable field for gold dredging.

Taking into consideration the foregoing rather remarkable data

as to the dredging grounds on the Fraser river, it might be well to
draw particular attention to the terms and conditicas of British Co-
lumbia dredging leases, as compared with those of other Colonies,
The average width of the river in the vicinity of these leaseholds is 57,
chains. ‘This makes the holding 120 acres per mile of dredgiug lease,
or 6oo acres for the usual lease of five miles. Acreage is estimated as
in the Australian Colonies, from which coraparisons will be drawn.
Dredging leases, in common with other classes of alluvial mining, are
granted upon payuient of a rental based upon the acreage, First, as
regards rental and working conditions, those of this Province are much
more favorable than in other Colonies where dredging operations are
carried on. Compare the following :—

BriTisH Corumbia (Circular of 28th October 18g8.)
Period—20 years, with privilege of renewal at same terms.
Area—Not more than five miles along stream (in the cases under

discussion averaging 6o0o acres).
Rental—$350 per mile per annum, mimmum.
been exceeded on the Fraser or Thompsort rivers.)
Working conditions—Development work, $1,000 ver mile per
annum. The value of new plant and machinery empivyed tc
as money expended. - . R
The only Colonies whose statutes specifically aealing with this
matter are available are New.Zealand, New South Wales 21 Western
Australia. The conditions obtaining, with citatiore of Acts, &c.,
follow : — : '

(This has never

Ancseme
[oTeTeIeTS

New ZeaLanp (Mining Act, 1898).

Period—Not limited, during continuous compliance with working'
conditions and payment of rental. After default of payment, which-
is in advance, for 21 days, distraint and confiscation of plant. (Reg-
ulation 83 (2), p. 9). o

Area—Not more than one mile along stream, nor total acreage of
more than 100 acres. (Sec. 76).

Rental—1st year, 2s. 6d. per acre, say 6o cents,

and “  gs. od, ¢ $1.25
after 7s. 6d. “ 1.85

Working conditions—Holder of lease is required to work ¢ con-
tinuously, with reasonable diligence and skill,” (sec.85). The Warden'
may require that each dredging claim shall employ up to seven men
for each dredge (sec. 86, sub-sec. 2), but. in lieu of half the number
of workmen, capital may be expended instead of such employment,
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at the rate or _£1,000, say $5,0u0, for each man not employed; see
sub-section 4, sub-sec. 1 (d), of sec. 83, which provides:—¢ The
holder shall commence and prosecute the construction or acquisition
of a dredge for working the claim within such time as the Warden
fixes.”

Nzw Sourn WaLes (Gold and Mineral Dredging Act, 1899).

Area—Maximum of 100 acres, ({Sec. 3, sub-sec. 2).

Rental—zoz 7%s) per acre per annurr.  (Sec. 11, sub-sec. 4 (a).

Period—Not more than 15 years. (Sec. 3, sub-sec. 4).

Working conditions—Not less than seven men continuously em-
ployed on each 100 acres, which number may be increased by the
Warden to 10, In lieu of such employment, an expenditure of $s0
say ($250) for each acre. (Sec. 3, sub-sec. 2).

WESTERN AUSTRALIA.

The following summary is taken from the report of the Depart-
ment of Mines for that Colony for 1899. It may be noted that this
Act was framed in order to facilitate the exploitations of some gold
deposits found in the salt lakes in the interior of that Colony, where
the conditions are much more unfavorable than here, and, accord-
ingly, is not a fair comparison. However, the particulars, so far as
obtainable, are given :—

Area—Not to exceed 5,000 acres.

Rent—=6d, per acre per annum,

Working conditions—\Within one year after granting of lease ma-
chinery to the value of £3,000 for every 2,000 acres of leases is to be
employed.

This, it will be noticed, seems slightly more favorabie than this
Province in regard to rental, but the working conditions are very
similar. The rental for 6oo acresin Western Australia is only $75
against $250 here, but the working conditions are an expenditure on
machinery alone of $4,500 within a year, while in Biiush Columbia
the working conditions only require a total of $5,000, including both
machinery and labor.

In Queensland and Victoria no difference, so far as can be dis-
covered, is made between dredging and otaer mining leases. ‘Their
rates follow. In both cases continuous working if necessary or imme-
diate forfeiture takes place,

QUEENSLAND (Statutes, p. 3868).

Period—21 years, or nearly the same as British Columbia.

Area—Not exceeding 25 acres (British Columbia averaging 600
acres),

Rental— £1 per annum per acre.

. Vicroria (Statutes, 1890, p. 2508).

Period—DNot exceeding rg years (British Columbia, 20 vears).

Area—Not limited by the Statute.

Rental—ss. ($1.25) per acre per annum.

To put it shortly, acre for acre, British Columbia is cheaper than
any other of the Colonies mentioned. Taking the average mile acre-
age as 120, it makes the British Columbia rent only 4124 cents per
annum, while the others are :—New Zealaud, 1st yezr, 60 cents; 2nd,
$1.25; after. $1.85 New South Wales, $5, or more than ten times
British Columbia. Queensland, the same as New South Wales; and
Victoria, $1.25 per acre.

The labor requirements, also, are more onerous than here. New
South Wales. as pointed out before, for the same area would require
continuous working of 42 men (which might be increased to 60) for
each five miles. In New Zealand, vide section 85, sub-section 1 (7),
to quote, “the holder shall commence and prosecute the construction
or acquisition of a dredge for working the claim within such time as
the Warden fixes.” By regulation 81, made under the authority of
the Aqy, it ts further provided that the Warden may require not more

than seven men to be employed on each of such dredges, making a
total of 42 men, the same as New South Wales, Further, the mileage
of a British Columbia lease covering five of those of New Zealand,
five dredges must in that Colony be immediately constructed within
the area of one of British Columbia lease.

Compressed Air In the Elevation of Tallings.*

A good deal of experimental work has be n done from time to
time on the application of compressed air to the elevation of wet pulp.
On account of the flat nature of most of our mill sites, elevation of the
pulp has to be provided for, and the various methods in vogue show
considerable loss of time in the replacing of wearing parts. During .
the last two years the writer has carried out a great many experiments
with a view of devising an elevator rhat will give continuous work with
a minimum of wear.

The results do not show a high efficiency for the power employed,
but the lift is continuous in operation, very cheaply installed, and
possesses no wearing parts, The lift was tried working in a bore hole
of 8 in. diameter, but in many cases it is more convenient to sink a
small well for the purpose. The result to date showed that the most
efficiency was obtained when the depth of the well was not less than
the height of the lift required. ‘The pressure of air required in pounds
per square inch was (approximately) half the number of feet to be
lifted. In the majority of cases the lift required varied between 20 ft,
and 5o ft., and the air pressure required between 10 lbs. and 25 lbs,
per square inch.

In most existing installations the,air compressors in use were
delivering air to the receivers at about four times that pressure, and
when air so compressed was expanded to perform its work at a reduced
pressure, it was apparent that the power exerted ‘in originally com-
pressing the air above the working pressure required at the lift was
absolutely lost.

Thtis, at the Mount Malcolm mines it was found that the lift only
gave an efficiency of 35 per cent. of the compressor, under the follow-

ing conditions :— .
Height of lift above surface of well......... 52 ft.
Depthof well. ...t . 541t
Air pressure at receiver ‘)cr square inch..... §81b.
Reduced air pressure at lift ................ 27 1b.

The air was conducted from the receiver through a reducing valve
to the lift. The rising main was a 4 in. black pipe, and the air inlet
through 1 in. pipe. This elevator was capable of lifting 100 tons tail-
ings in 24 hours, The most wear was shown on the top bend, which
nad a life of about six months ; in the rest of the pipe the wear was
normal.

In this instance had the air been taken direct from the compressor
at the working pressure of 27 Ibs,, the lift would have shown a much
higher efficiency. )

It became apparent that to work this system with economy, an
independent compressor, designed expressly for giving large quantities
of air at low pressure, must be employed. The writer subsequently
installed two such—one at the Guests Gold Mine, Mount Morgan, and
a similar one at the Lancefield Gold Mine, Laverton.  In both cases
small compressors were geared on to the line shaft, and they delivered
their air, without any receiver, direct to the foot of the lift. Under
such conditions the only back pressure on the compressor was the
weight of a column of water equal to the submerged part of the lift,
and the rising or falling of the level of the surface of the well was a
perfect governor to the compressor. Unfortunately, it has been found
impracticable up to the present to calculate the efficiency returned by

* Paper. J. W. Archibald, Transactions, Australasian Institute M.E,
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the lift under these conditions, on account of the difficulty in arriving
at the actual horse power used by the compressor; but in both cases
these lifts are regarded as eminently satisfactory by the managers.

It appeared to the writer that under the last named conditions
the efliciency of this lift was much greater than had hitherto been
estimated. The following data, however, taken from observations at
the Guests Gold Mine do not show a high efficiency  This was pro.
bably due to the fact that the compressor was a very crude one, and
that being above the capacity required, the back pressure of air may
have averaged less than the figures taken, At this mill, of 2o stamps,
there is 11,25 cubic feet of pulp, containing o3 lbs. sand, delivered per
minute, This was elevated 28 ft., equal to a lift of 21,000 Ibs. 1 ft
per minute. Theoretically this would require 11.25 cubic feet of air,
at a pressure of one atmosphere (or 22.5 cubic feet atmosphere) de-
livered to the lift per minute, and this would work out at the equiva.
lent of one horse power. But as the capacity of the lift was consider-
ably greater than was required, the surface of the pulp was generally
about 4 ft. below the top of the well, and the lift air gauge showed a
pressure of from g Ibs. to 11 Ibs.  This lift has a 4 in. column air
inlet through 1 in, pipe; depth of well, 28 ft.; height of lift, 27 ft.
The compressor took 5o cubic feet of atmosphere per minute, which,
at 11 lbs, pressurz: per square inch, was (approximately) 32 cubic feet,
and as that was brought from the air compressor cylinder directly into
contact with the cold pulp, there would be a considerable loss due to
the lower temperature. This had not been accurai.ly determined,
but he estimated it at about 14 per cent. (on the basis of 18 per cent.
of one atmosphere), and, making allowance for that, they woulu have
29.7 cubic feet of air at the temperature of the pulp.  Therefore, the
volume of compressed air in the rising main would be at 2.64 to 1 of
pulp—an average compression of 6 lbs. of air. At 17 lbs. pressm
the average load against the compressor piston was 8.914 Ibs. per
square inch, which would work out in the compressor employed at
2,165 horse-power. This was employed to lift (approximately) 21,000
lbs. 1 ft. per minute, showing an efficiency of only 3z per cent. of the
power required for th= compressor.

The principal points in favor of this system are:—

1. Cheapness of installation.
2. Absence of wearing parts.
3. Uniform continuity of operation.

The cost of installation involves the sinking of a well or bore hole
to the depth required to be lifted, and an ordinary pipe of the size re-
quired from the bottom of the well to the delivery point, and an air
pipe from the compressor to the bottom of the delivery pipe. When
the rising column was of a size proportionate to the volume required
to be lifted, there was very [ittle sign of wear on the pipes, except on
the top bend, which wore out on top in about six months.

Regarding uniformity of operation, when the installation was once
made, there was no chance for anything to go wrong. Pieces of stone,
which might be washed into the well through the breaking of screens,
were carried up through the pipe without difficulty.

At both the mines mentioned there had been no stoppage during
the last nine months from any cause due to the faulty working of the
elevator. At the Guests mine the pipe was vertical to the required
height, and thence horizontal over a series of vats; but the rising
column may also be taken in a sloping direction,

As the efficiency of all compressors decreases in proportion to the
pressure required, it is evident that the pneumatic elevators will give
greatest efficiency where the lift required is not very high. In cases
where the lift requited is not excessive, the cheapness of installation,
coupled with the unfailing continuity of operation, may be found to
be strong recommendations for employing this form of elevator.

The Refining of Lead Bullion.*

By F. L. PIDDINGTON.

In presenting this account of the Parkes’ process of desilverising
and refining lead bullior the writer claims no originality, but hopes
that a description of the process as carricd out at the works of the
Smelting Company of Australix may be of interest to members; it is
possible, alsg, that the subject may borrow some additional interest
fron: recent developments on these fields.

The Parkes’ procer s may be conveniently summarised as follows :—

1. Softening of the base brllion to remcove copper, antimony,
etc.

2. Removal of precious metals from the softened bullion by
means of zinc.

3. Refining the desitveri.ed lead. .

4. Liquation of gold and silver crusts obtained from opera-
tion 2.

5. Retorting the liquated alloy to drive off zinc.

6. Concentrating and refining bullion from s.

Softening is done in reverberatory furnaces. In large works two
furnaces are used—copper, antimony and arsenic being removed in the
first and antimony in the second. The size of the furnaces is naturally
governed by the quantity to be treated. In these works (refining some
200 tons weekly) a double set of r5-ton futwuc s were at work. The
sides and ends of these furnaces are protected by a jacket with a 2 in.
water space, the jacket extending some 3 in. above the charge level
ant € in. 10 gin. below it. ‘The furnace is built into a wrought iron
pan,and if the brickwork is well 1aid into the pan there need be no fear
of lead breaking through below the jacket. The bars of bullion
(containing as a ruie 2 i0 3 per cent. of impurities) are placed in the
furnace carefully  avoid injuring the hearth and melted down slowly.
"The copper d:oss separates out and floats on top of the charge, which
is stirred frequently to expose fresh surfaces. If the furnace is over-
heated some dross is melted into the lead again and will not separate
out until the charge is cooled back. However carefully the work is
done some copper remains with the lead and its effects are to be seen
in the later stages. The dross is skimmed into a slag pot with a hole
bored in it some 4 in. from the bottom ; any lead drained from the pot
is returned to the charge. The copper dross is either sent back to the
blast furnace direct or may be first liquated. By the latter method
some 30 per cent. of the lead contents of the dross is recovered in the
refinery. Base bullion made at a customs’ smelter will often vary
greatly in composition and it is, therefore, difficult to give any hard
and‘fast figures as to percentage of metals in the dross. As a rule-our
dross showed 65 to 70 per cent. lead, copper 2 to 9 per cent. (average
4 per cent.), gold and silver values varying with the grade of the
original bullion, though it was difficult to detect any definite relation
between bullion and dross. It was, however, noticed that gold and
silver values increased with the percentage of copper.

Immediately the copper dross is skimmed off, the heat is raised
considerably and very soon a tin (and arsenic, if present) skimming
appears. It is quite “dry” and may be removed in an hour orso. It
is a very small skimming and the tin not being worth saving, is put
with the copper dross.

The temperature is now raised again and antiminy soon shows in
black boiling oily drops, gathering in time into a sheet covering the
surface of the lead. When the skimming is about 4 in. thick, slaked
lime, ashes or fine coal is thrown on and stirred in. The dross soon
thickens up and may be skimmed off easily. This operation is repeated

*Paper read before the Chewical, Metallurgical and Mining Society of
South Africa.
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until all amimony, is eliminated. Constant stirring of the charge is
necessary. ‘The addition of litharge greatly facilitates the removal of
antimony, or steam or air may be blown on the surface of the metal to
hasten oxidation, though they have anything but a beneficial effect on
the furnace lining.  From time to time samples of the dross are taken
in a small ladle and after setting hard the sample is broken in two. A
black vitreous appearance indicates plenty of antimony yet in the
charge. Later samples will look less black, until finally afew yellowish
streaks are seen, being the first appearance of litharge. \When all
antimony is out the fracture of a sample should be quite yellow and the
grain of the litharge long, a short grain indicating impurities sull
present, in which case another skimming is necessary. The analysis
of a representative sample of antimony dross was as follows:—

PbO =. 78.11 per cent.

Sb,0, == 895
As,O3 = 218 ¢

CuO = o036 *

CaO = 110 ®
Fe,O; = o.42 ¢
A1,0,=22 087 ¢
Insol. — 4.10 o

Antimony dross is usually kept separate and worked up from time
to time, yielding hard antimonial lead, used for type metal, Britannia
metal, ete.

DEesILVERISATION.—The softening being completed the charge is
tapped and run to a kettle or pan of cast iron or steel, holding, when
conveniently full, some 12 to 13 tons. The lead falling into the kettle
forms a considerable amount of dross, which is skimmed off and
returned to the sofiening furnace. By cooling down the charge umil
it nearly “freezes” an additional copper skimming is obtained, which
also returns to the softener. The kettle is now heated up to the
melting point of zinc and the zinc charge, determined by the gold and
silver contents of the kettle, is added and melted. The charge is
stirred, either by hand or steam, for about an hour, after which the
kettle is allowed to cool down for some three hours and the first zine
crust taken off. When the charge is skimmed clean a sample of the
bullion is taken for assay, and while this is being done the ketile is
heated up again for the second zinc charge, which is worked in the
same way as the first ; sometimes a third addition of zinc is necessary.
The resulting crusts are kept.separate, the second and third being
added to the next charge as “returns ” allowing 3 1bs. of zinc in returns
as cqual to 1 1b. of fresh zinc.  An alternative method is to take out
gold and silver in separate crusts, in which case the quantity of zinc
first added is calculated on the gold contents of the kettle only. The
method of working is the same, though subsequent treatment may
differ in that the gold crusts are cupclled direct.

As to the quantity of zinc required :—

1. Extracting the gold with as little silver as possible the following
figures were obtained :—

Au.
Total gold in kettle—300 0z.: 1 1b. zinc takesout ..... 1.30 0z.
. o 200 0Z.: ' o .00 *
o " 150 02.: o RPN 0.79 **
“ o 100 02.: . e, o.59 **
a“ . &)OL: Xl [t .o“‘s X
2. Silver zincing gave the following general results with 11-ton
charges:—
Silver in kettle—1,450 07.. 1 1b. zinc takesout...... 5.6 oz.
“ . 1,200 0z.: o IO SR
" “ 93002‘: " o .. 3.8 .
" ‘. 755 Ol.: “” e 3.5 "
o " 616 oz.: o . .. 34
. ' 460 oz.: « .. 2.6

3. Extracting gold and silver together:—

Total contents of kettle, 1 1b zinc takes out.

Au. Ag. Au. Ag.
oz. oz, oz. or.

494 3,110 0.59 3.60
443 1,883 0.64 2.80
330 2,417 0.45 3.34
204 1,638 0.36 2.86
143 1,330 0.28 2.65
123 1,320 0.23 2.54

It will be noticed that in each case the richer the bullion the
greater the extractive power of zinc.  Experiments made on charges
of rich bullion showed that the large amount of zinc called for by the
table in use was unnecessary and 250 Ilbs. was fixed on as the first
addition of zinc. On this basis an average of 237 charges gave results
as follows :—

Total contents

Zinc used 1 Ib. zinc takes out

Au. Ag. Au. Ag.
oz. oz. 1bs. vz, oz.
520 1,186 407.5 1.27 2.91

The zinc used was that necessary to clean the kettle, added as
follows :—1st, 250 lbs. ; 2nd (average), 127 lbs.; 3rd (average), 57
Ibs. In 112 cases no third addition was required. From these
figures it appears that in the carlier work the zinc was by no means
saturated.

RerF1NING THE LeaD.—Gold and silver being removed, the lead
is siphoned off into the 1efiniug ketile and the fire made up. In about
4 hours the lead will be red hot, and when hot enough to burn zinc,
dry steam, delivered by a 3{in. pipe reaching nearly to the bottom of
the kettle, is turned on. The charge is stirred from time to time,
and wood is fed on the top to assist de-zincing and prevent the forma-
tion of too much litharge. In 3 to 34 hours the lead will be soft and
practically free from zinc. When test strips show the lead 1o be quite
soft and clean the kettle is cooled down and the scum of lead and zinc
oxides skimmed ofl. In an hour or so the lead will be cool enough
for moulding ; the bar should have a yellow lustre on the face when
set; if the lead is too cold it will be white, if too hot a deep blue.
The refining kettles are subjected to severe strain during the stcaming
process and hence their lite is uncertain—an average would be about
60 charges—the zincing ketiles on the other hand last very much
longer. Good steel kettle (if they can be obiained) are preferable 1o
cast iron.

TREATMENT OF Zinc Crusts.—Having disposed of the lead, let
us return now to the zinc crusts. These are first liquated in a small
reverberatory furnace, the hearth of which is formed of a cast iron
plate (the edges of the long sides being turned up some 4 in) laid on
brasque filling with a fall from bridge to flue of 3{in. per foot and also
shaping from sides 10 centre. The operation is conducted at a low
temperature, and the charge is turned over at intervals, the liquated
lead running out into a small separately fired ketle.  This lead rarely
contains more than a few ounces of Ag per ton ; it is baled into bars
and returned to the zincing kettles or worked up n 2 scparate charge.
In 2 to 3 hours the crust is as “dry” as it is advisable 10 make it, and
the liquated alloy is raked out over a slanting perforated plate to break
it up and goes to the retort bin.

RETORTING THE AvrLov.—This is carricd out in Du Faur tilting
furnaces—simply a cast-iron box swinging on trunnions and lined with
firebrick.  Battersea retorts {class 409) holding 560 lbs. cach are used
—their average life is about 30 charges. The retorts are charged hot,
a small shovel of coal being added with the alloy. The condenser is
now put in place and luted oa ; it is made of 14in. iron bent to form a
cylinder r2in. in diameter, open at one end ; it is lined with a2 mixture
of lime, clay and cement. It has three holes, one on the upper side
close to the furnzce and through which a rod can be passed into the
retesi, a vent hole on the upper side away from the furnace, and a tap
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hole on the bottom for condensed zinc. In an hour or so the flame
from the vent hole should be green, showing that distillation has
begun. When condensation ceases (shown by the flame) the con-
densor is removed and the bullion skimmed and poured into bars for
the cupel. The products of retorting are bullion, zinc, zinc powder
and dross. Bullion goes to the cupel, zinc is used again in the
desilverising kettles, powder is sieved to take out scraps of zinc and
returned to the blast furnace, or it may be, and sometimes is, used as
a precipitating agent in cyanide work ; dross ic ¢ither sweated down
in a cupel with lead or litharge, together with outside mnaterial such as
zinc guld slimes from cyanide works, jeweller's sweep, mint sweep, &c.,
or in the softening furnace after the antmony has been taken off. In
cither case the resulting slag goes back to the blast furnace. The
total weight of alloy treated is approximately 7 per cent. of the original
base bullion. The zinc recovered is about 6o per cent. of that used in
desilverising. ‘The most important source of temporary loss is the
retort dross (consisting of lead-zinc-copper alloy with carbon, silica
and other impurities), and it is here that the necessity of removing
copper in the softening process is seen, since any copper comes out
with the zinc crusts and goes on to the retorts, where it enters the
dross, carrying gold and silver with it. If much copper is present the
dross may contain more gold and silver than the retort bullion itself
In-this connection, I remember an occasion on which some retort
dross yielded gold and silver to the extent of over §oo and 3,000
ounces per ton respectively.

CupertaTioN.—Retort bullion is first concentrated up (together
with bullion resulting from dross treatment) to 50-60 per cent. gold and
silver in a water jacketed cupel. The side lining is protected by an
inch water pipe embedded in the lining at the litharge level or by 2
water jacket, the inner face of which is of copper ; the cupel has also
a water jacketed breast so that the front is not cut down.  The cupel
lining may be composed of limestone, cement, fireclay and magnesite
in various proportions, but a simple lining of sand and cement was
found quite satisfactory. When the bullion is concentrated up to 30-
Go per cent. gold and silver it is baled out and transferred to the finish-
ing cupel where it is run up to about 995 fine; it is then ready cither
for the melting pot or parting plant. The refining test by the way is
not water cooled.

Re-melting is done in 2,000 oz. plumbago crucibles and presents
no special features.  In the case of doré bullion low in gold, ** sprout-
ing ™ of the silver is guarded against by placing a piece of wood or
charcoal on the surface of the metal before peouring, and any slag is
kept back. The quantity of slag formed is, of course, very small, so
that the bars do not require much cleaning.

The parting plant was not in operation in my time, and I am there-
fore unable 1o go into details. The process arranged for was briefly as
follows :—Solution of the doré bullion in H, SO, ; crystallisation of
silver as monosulphate by dilution and cooling; decomposition of
silver sulphate by ferrous sulphate solution giving metallic silver and
ferric sulphate, which is reduced to the ferrous salt by centact with
scrap iron. The gold and silver are washed thoroughly with hot waiter
and cast inte bars.

In conclusion some variations in practice may be noted. The use
of two furnaces in the softening process has alrcady be<n mentioned ;
by this mcans the drossing and softening are more perfect and sub-
sequent operations thereby facilitated ; further, the furnaces being kept
at a more equable temperature dre subject to less wearand tear.  Zinc
crusts are sometimes skimmed direct into an alloy press in which the
cxcess of lead is squcczed out while still molten ; liquation is then un-
necessary.  Refining of the lead may be effected by a’simple scorifica-
tion in a reverberatory, the soft lead being run into a keutle from which
it is moulded into market bars.

These and similar points, however, do not fall within the scope of
this paper, which is simply an account of sume personal experience in
a most interesting branch of metallurgy ; this, it is 10 be feared, must
be the writer’s only apology for introducing a subject somewhat outside
the range of « practical politics" as at present defind on the Rand.

Electrolytic Lead~-Refining at Traill, B.C.*

By Anson G. Brrrs, Troy, N.Y.

A solution of lead fluosilicate, containing an excess of fluosilicic
acid, has been found to work very satisfactorily as an clectrolyte for
refining lead. It conducts the current well, is easily handled and
stored, non-volatile and stable under electrolysis, may be made to con-
tain a considerable amount of dissolved lead, and is easily prepared
from inexpensive materials. It possesses, however, in common with
other lead electrolytes, the defect of yielding a deposit of lead lacking
in solidity, which grows in crystalline branches towards the anodes,
causing short circuits. But if a reducing-action (practically accom-
plished by the addition of gelatine or glue) be given to the solution,
a perfectly solid and dense deposit is obtained, having very nearly the
same structure as electrolytically-deposited copper, and a specific
gravity of about 11.36—that of cast-lead.

Lead-fluosilicate may be crystallized in very soluble, brilliant
crystals, resembling those of lead-nitrate and containing four molecules
of water of crystallization, with the formula PbSiF;,4H,O. This salt
dissolves at 15" C. in 28 per cent. of its weight of water, making a
syrupy solution of 2.38 sp. gr. Heated to 60 C., it melts in its water
of crystallization. A neutral solution of lead-fluosilicate is partially
decomposed on heating, with the formation of a basic insoluble salt
and free fluosilicic acid, which keeps the rest of the salt in solution.
This decomposition ends when the solution contains, perhaps, 2 per
cent. of free acid; and the solution may then be evaporated without
further decomposition. The solutions desired for refining are not
liable to this decomposition, since they contain much more than 2 per
cent. of free acid. The electrical conductivity depends mainly on the
acidity of the solution.

My first experiments were carried out without the addition of
gelatine to the fluosilicate solution. The lead-deposit consisted of
more or less separate crystals that grew toward the anode, and, finally,
caused short-circuits. The cathodes, which were sheet-iron plates,
lead-plated and paraffined, had to be removed periodically from the
tanks and passed through rolls, to pack down the lead. When gela-
tine has been added in small quantities, the density of the lead is
greater than can be produced by rolling the crystalline deposit, unless
great pressure is used.

The Canadian Smelting Works, Trail, British Columbia, have in-
stalled a refinery, making use of this process.  There are 28 refining-
tanks, cach $6 in. long, 30 in. wide and 42 in. deep, and each receiv-
ing 22 anodes of lead-bullion with an area of 26 by 33 in. exposed to
the clectrolyte on each side, and 23 cathodes of sheet-lead, about y%;
in. thick, prepared by deposition on lead-plated and paraffined-iron
cathodes. The cathodes are suspended from o.5 by 1 in. copper-bars,
testing crosswise on the sides of the tanks. The cxperiment has been
thoroughly tricd, of using iron-sheets to receive a deposit thicker than
¥5 in.; that is, suitable for direct melting without the necessity of in-
creasing its weight by further deposition as an independent cathode ;
but the iron-sheets arr expensive, and arc slowly pitted by the action
of the acid-solution; and the lead-deposits thus obtained are much less
smooth and pure than those on lead-shicets.

* Paner read before the American Institute of Mining Engineers.
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‘The smoothness and the purity of the deposited lead are propor-
tional. Most of the impurity seems to be introduced mechanically
through the attachment of floating particles of slime to irregnlarities
on the cathodes. The effect of roughness is cumulative; it is often
observed that particles of slime attract an undue amount of current,
resulting in the lumps seen on the cathodes. Samples taken at the
same time showed from 1 to 2.5 oz. silver per ton in rough pieces from
the iron cathodes, o.25 oz. as an average for the lead sheet cathodes,
and only o.04 oz. in samples selected for their smoothness. The varia-
tion in the amount of silver (which is determined frequently) in the
samples of refined-lead is attributed not to the greater or less turbidity
of the electrolyte at different times, but to the cmployment of new
men in the refinery, who require some experien.e before they remove
cathodes without detaching some slime from the neighboring anodes.

‘The shape of the electrodes, and the method of handling them tu
and from the tanks, are shown in Fig. 1.

Each tank 1s capable of yielding, with a current of Jooo amperes
750 lbs. of refined-lead per day. The voltage required to pass this
¢ wrent was higher than expected, as explained below; and for this
reason, and also because the losses of solution were very heavy until
proper apparatus was put in to wash thoroughly the large volume of
slime produced (resulting in a weakened electrolyie), the current used
has probably averaged about 3000 amperes. The short-circuits were
also troublesome, though this difficulty has been greatly reduced by
frequent inspection and careful placing of the electrodes. At one
time, the solution in use had the following composition in grammes per
100 c.c.: Pb, 6.07; Sb, o.0192; Fe, 0.2490; SiF, 6.93, and As, a
trace. ‘The curren? passing was 2800 amperes, with an average of
about o.4.4 volts per tank, including bus-bars and contacts. It is not
known what was the loss of efficiency on that date, due to short-
circuits; and it is, therefore, impossible to say what resistance this
clectrolyte constituted.

Hydrofluoric acid of 35 per cent. used as a starting-material for
the preparation of the electrolyte, is run by gravity through a series of
tanks for conversion into lead-fluosilicate. In the top tank is a layer
of quartz 2 ft. thick, in passing through which the hydrofluoric acid
dissolves silica, forming fluosilicic acid. White lead (lead-carbonate)
in the required quantity is added in the next tank, where it dissolves
readily and completely with effervescence. All sulphuric acid and any
hydrofluoric acid that may not have reacted with silica settle out in
combination with lead as lead-sulphate and lead-fluoride. Lead-
fluosilicate is one of the most soluble of salts; so there is never any
danger of its crystallizing out at any degree of concentration possible
under this method. The lead-solution is then filtered and run by
gravity into the refining-tanks.

The solution originally used at Trail containcd about 6 per cent.
Pb and 15 per cent. SiF,.

The clectrical resistance in the tanks was found to be greater
than had been calculated for the same solution, plus an allowance for
loss of voltage in the contacts and conductors.  This is partly, at lcast,
due to the resistance to free motion of the electrolyte, in the neighbor-
hood of the anode, offered by a layer of slime which may be anything
up to ¥4 in. thick. During clectrolysis, the SiFq ions travel toward
the anodes, and there combine with lcad. The lead and hydrogen
travel in the opposite direction and out of the slirac; but there are
comparatively few lead ious present, so that the solution in the neigh-
borhood of the anodes must increase in concentration and tend to
become ncutrul.  This greater concentration causes an E. M. F. of
polarization to act against the E. M. F. of thedynamo. This amounted
to about 0.02 v. for cach tank. The greater efiect comes from the

greater resistance of the neutral solution with which the slime is satu-
rated. There is, consequently, an advantage in working with rather
thin anodes, when the bullion is impure enough to leave slime sticking
to the plates. A compensating advantage is found in the increased
ease of removing the slime with the anodes, and wiping it off the scrap
in special tanks, instead of emptying the tanks and cleaning out, as is
done in copper-refineries.

It is very necessary to have adequate apparatus for washing
solution out of the slime. The filter first used consisted of a supported
filtering-cloth with suction underneath. It was very difficult to get
this to do satisfactory work by reason of the large amount of fluosilicate
to be washed out with only a limited amount of water, At the present
time the slime is first stimed up with he ordinary electrolyte severai
tines, and allowed to settle, before starting to wash with water at all.
fhe Trail plant produces daily 8 or 10 cu. ft. of anode residue, of
which over go per cent. by volume is tolution. The evaporation from
the total tank-surface of something like 400 sq. ft. 1s only about 15 cu.
ft. daily ; so that only a limited amount of wash-water is to be used—
namely, enough to replace the evaporated water, plus the volume of
the slime taken out.

The tanks are made of 2-in. cedar, bolted together and thoroughly
painted with rubber-paint. Any leaks are caught underneath on sloping-
boards. Solution is circulated from one tank to another by gravity,
and is pumped from the lowest to the highest by means of a wooden
pump. The 22 anodes in each tank together weigh about 3 tons, and
dissolve in from 8 to 10 days, two sets of cathodes usually being used
with each set of anodes.  While 300-lb. cathodes can be made, the
short-circuiting gets so troublesome with the spacing used that the loss
of capacity is more disadvantageous than the extra work of putting in
and taking out more plates. The lead-sheets used for cathodes are
made by depositing about y; in. metal on paraffined steel-sheeis in 4
of the tanks, which are different from the others only in being a lintle
deeper.

‘The anodes may contain any or all of the elements, gold, silver,
copper, tin, antimony, arsenic, bismuth, cadmium, zinc, iron, nickel,
cobait and sulphur. It would be expected that gold, silver, copper,
antu.rony, arsenic and bismuth, being more electronegative than lead,
would remain in the slime in the mezallic state, with, perhaps, tin,
while iron, zinc, nickel and cobalt would dissolve. It appears that tin
stands in the same relation to lead that nickel does to iron, that is,
they have about the same electromotive forces of solution, with the
consequence that they can behave as one metal and dissolve and de-
posit together.  Iron, contrary to expectaticn, dissolves only shghtly,
while the slime will carry about 1 per cent. of it. It appears from this
that the iron exists in the lead in the form of matte. Arsenic, anti-
mony, bismuth, and copper have electromotive forces of solution more
than o.3 volt below that of Icad.  As there is no chance that any par-
ticle of one of these impurities will have an clectric potential of 0.3
volt above that of the lead with which it is in metallic contact, there
is no chance that they will be dissolved by the action of the current.
The same is cven more certainly truc of silver and gold. The behavior
of bismuth is intcresting and satisfactory. It is as completely removed
by this process of refining as antimony is. No other process of refining
lead will remove this objectionable impurity so completely. Tin has
been found in the refined-lead to the extent of o.02 to 0.03 per cent.
This we had no difficulty in removing from the lead by poling before
casting. There is always a certain amount of dross formed in melting
down the cathodes; and the lead-oxide of this reacts with the tin in
the lead at a comparatively low temperature. .

The extra amount of dross formed in poling is smali, and amounts
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to less than 1 per cent. of the lead. The dross carries more antimony
and arsenic than the lead, as well as all the tin. The total amount of
dross formed is about 4 per cent. ‘Table I shows 1ts composition.

TasLE 1.—Analyses of Dross.

* Analyses of the lead from which this dross was taken, see Table 11.

i No. in |
: Cu, As. Sh, Fe. ,
No | T?}’)c percent. | percent.  percent. | percent. 7.
i .
- — ——— e
1 2 0.0005 0.0003 0.0016 0.¢016 None
2 3 0.0010 0.0008 0.0107 0.0011 ‘e

The electrolyte takes up no impurities, except possibly, a small
part of the iron and zinc. Estimating, that the anodes contain o.ot
per cent. of zinc and soluble iron, and that there are 150 cu. ft. of the
solution in the refinery for ¢very ton of lead turned out daily, in one
year the 150 cu. ft. will have taken up 93 lbs. of iron and zinc, or
about one per cent. These impurities can accumulate to a much
greater extent than this before their presence will become objection-
able. It is possible to purify the electrolyte in several ways. For
example, the lead can be removed by precipitation with sulphuric
acid, and the fluosilicic acid precipitated with salt as sodium-fluosili-
cate. By distillation with sulphuric acid the fluosilicic acid could be
recovered, this process, theoretically, requiring but one-third as much
sulphuric acid as the decomposition of fluorspar, in which the fluorine
was originally contained.

‘The only danger of lead-poisoning to which the workmen are
exposed occurs in melting the lead and casting it.  In thiz respect the
clectrolyte process presents a distinct sanitary advance.

A plant for the operation of this process will consist of a power-
plant, furnishing an clectrolyzing-current of several thousand amperes,
with a voltage depending on the number of tanks; a tank-house, with
electric-cranes for handling a tank-load of anodes or cathodes at once;
apparatus for making * starting "-cathodes of sheet lead; preferably
of lead cut from sheets rolled at the refinery ; pumps and storage-
tanks for handling the clectrolyte ; and a cellar beneath the tanks for
the passage of tank-cars removing that part of anode-slimes which falls
from the plates. The finished cathodes, after rinsing, would be carned
off 10 the lead-casting kettle.  The casting-room would contain cither
2 rotating- or belt-conveyor, for passing the open anode-molds beneath
the end of the siphon through which lead is flowing from the bullion:
keule. The bars of lcad would be molded, as is usually done in refin-
ing works, by siphoning into a scmi-circular row of molds. There
would be either a washing-, drying and sampling-plant for the slime,
in case it is sold, or a reduction-mill, if it is worked into bullion. The
latter is much the best, if the location of the plant is not so remote
that the express charges on the bullion will balnnce the saving.

For the treatment of slime, the only method in general use con-
sists in suspending the slime in a solution capable of dissolving the
impuritics and supplying, by a jet of stcam and air forced into the
solution, the air necessary for its reaction with, and solution of, such
an inactive metal as copper.  After the impurities have been mostly
dissolved, the slime is filtered off, dricd and melted, under such fluxes
as soda, to a doré¢ bullion.

The amount of power required is calculated thus: Five amperes
n 23 hours make 1 1b. of lcad per tank. Onc ton of lcad cquals
10,000 ampere days, and at 0.35 volts per tank, 3500 watt-days, or
47 E.H.P. days. Allowing 10 per cent. loss of cfficiency in the tanks
(we always get less lead than the current which is passing would indi-
cate), and of 8 per cent. loss in the generator increases this to about
5.6 H.P. days, and a further allowance for the clectric lights and other
applications gives from 7 to § H.P. days as about the amount per ton
of lead. At $30 per year, this item of cost is something like 63 cents

per ton of lead. So this is an clectro-chemical process not esi)cclally
favored by water-power.

The cost of labor is not greater than 1 the zine desiverization
process. A comparison between this process and the Parkes process,
on the assumption that the costs for labor, interest and general ex-
penses are about equal, shows that about $1 worth of zinc and a con-
siderable amount of coal and coke have been done away with, at the
expense of power, equal to about 175 H.P. hrs,, of the average value
of perhaps 65 cents, and a small amount of coal for melting the lead
in the clectrolytic method.

More important, however, is the greater saving of the metal-
values by reason of increased yields of gold, silver, lead, antimony
and bismuth, and the freedom of the refined lead from bismuth.

Tables I1., I11. and IV. show the composition ol’ bullion, slimes
and refined lead.

Tables \",, V[, VIL and VIiI. give the results ubtained experi-
mentally in the ]aboratory on lots of a few pounds up tu a few hundred
pounds. ‘T'he results in Tables VI. and VII. were given me by the
companies for which the experiments were made.

‘TavLe 11.—dnalyses of Bullion.

sl 2t oz 2] 2] 2| 2| 2| ]«
61 65| =8 581 35| w5 wo| 25| 58 walsa
z| &2 S8 ag|ag | <0 FL | 22 £ | FTRY
I & =% 2 =% a o g | ES (=] o
| . | —
1 0.0075} ©.1700; 0.540¢ | ©.011S} 0. 1460, 1.0662 '0.0085I98.0200 319.7|2.49
2 0.0115] 0.1500, 0.6100] 0.0155] 0.0960, 1.2014} 0.0086/97.506S| 350.4|2.52
3 0.007.] 0.1600, 0.4000] 0.0374] 0.1330] 1.0738! 0.0123!93, 1665} 313.2[3.60
4 o0.0163} 0.1400; 0.7000] 0.0236] 0.3120; 0.5914] 0.0151!97.9014| 260.0l3.42
5 0.0.20] 0.1400. 0.8700] 0.0332| 0.2260; 0.6082, 0.0124'95 .0882} 177.4]3.63
6 0.0055] 0.1300! 0.73¢0] 0.0316] 0.1030; 0.6600] 0. 010698 2693} 192.5l5.10
7_0.03%0} 0.3600, 0.4030l.......] tr. }o.7230]0. oxSogS 45bo! 210.9|5.25
TaprLe IIf. -—Anal;::: qf Slismes.
Fe. Cu, Sh. Sn. As. Pb 7 Bi
per cent.[per cent. percent.per cent.jpercent. - -1 1
1.27 8§.83 27.10| 12,42} 28.15| 17.05| None | None
112 __2_:.36 ) 2:.16 + 5.40] 23.05] 10.62 “ o
TapLe IV. —Ana{y.m' of Rg/‘ ned Lead.
- = o PR .. T
s| 28148 |58 s3' 28 23 a=l!SsEl .3
z 1900 <€ lwmy , &g 80 wg =% ..:uf.’!éﬁ.'
g1 2178 "&2:78 "8 "5|=2EE
1 {0.0006}0.0008}0.0005 ...... ,iie0 ceeies .. R .
2 {0.0003 | 0.0002|0.0010 0.0010 ;.\one .................. .o
3 |0 0009 ] 0.0001 |0.0009 0.000S8! ¢ 0.23 !ieeueiioennnn
4 |o.0016] ...... 0.0017 0.0014, ..ccvn veunnn 0.47 { None {......
5]0.0003 ...... 0.0000,;0.0003; ..cccov crsans 0.22 }.vevea]oannnn
6 |o.0020}...... 0.0010 O, 0046‘ ............ 0.22 { None .-
7 lo.c004 | None jo. 0.0013 \onc 0.0035 014 (.coevalunnn..
8 |o.0008} .-.... 10.0038 j 0.0004 0.0035' 0.25 |......0 .. ...
9 {0.0005} ... ... |o.co52{0.0004} ** jo.0039| 0.28 |. . l] LA
10 ,0.0003, Nonc ,0.0060,0.00v3 o 0.0049; 0.43
1t |0.0003 ' 10.0042]0.0013 * [o0.0059; 0.32
12 |0.0005 o 0.0053 | 0.0009 " 0.0049} 0.22
13 10 00035 ¢ 0.0055}0.0007 ‘e 0.0091, ©O.11
14 {o.0004 ' 10,0063 0.0005‘ o 0.0012} 0.14
1§ 10.0003 ‘' 10.00720.0003 * 0.0024} ©.24
16 | 0.0006 * 10,0062{0.0012 ‘“ ]o.00S3| o0.22
17 Jo.coobl ‘* jo.0072{0.0011]...... 0.0050| 0.23
18 10.0006} ‘* ,0.0057|0.0010)...... 0.00534 0.34
19 Jo.ocoos| ‘¢ to. 0.0016}...... o.o140| 0.38
* Jo.oo05] **  ‘0.0044j0.00I1}...... 0.0108} 0.35
20 | 0.0%04 N ©0.0047 ] 0.0015} ...... 0.0072} 0.22
* lo.cooyf **  ‘0.0034!0.0016]...... Trace | o0.23
21 l0.0022 ‘¢ "0.001010.0045! None !0.0081! 0.38
TasrLe V.—ddnalyses of I;’m’lwn ami Refined Lead,
]
Ag. i Cu. Sb. Pb.
percent. | percent per cent. percent,
Bullion....eoveeeenn.. 0.50 0.31 0.43 .56
Refined Lead........ . 0.0003 0.0007 o.ogxg 33 3971
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TasLe VI—dunalyses of Bullion and Refined Lead.

S0 | e @ = sod, | %o Jal|le =
o8 < |wyg < << 1=0 | Sy
rY i [ L%
& ai & a o &1 © S £
Bullion ..0.75 |1.22 0.936 10.6832358.8<|... ..l1.qr ... ..l
Refined lead. 0.0027 -0037,0.0025)0.0000 ... 10.001C .\'one'o.oono.oms

TasLe V11.-=Analyses of Bullion, Refined Lead and Slimes.

< H = - = 2 262
281281 48 ) 28 [ 2al| »8 NOE|
& U <. w < <\ -J--‘: &
v © o v N o (o9
=% & . = o} a |~
Abount
Bullion....... .. 95.73l0.¢96 lo.85 1.42 2728 ) ...... ...,
Retined lead. ...{...... 0.0013[0.00506] 0.0028]. .. ..lo.c0068]0.0027) Trace
Slimes (dry sam.
ple). v, 9.05l1.9 Jg.14 {29.51 |9366.9|....... 0.49 | Trace
‘TavLe VL. —Analyses of Bullion, Refined Lead and Slimes.
Pb. Cu. Bi. Ag. Sb. As.

per cent.fper cent.[per cent.{per cent.{per cent fper ceut.

Bulion. ........... 87.13] 1.90 0.14 0.64 J.0 7.4
Lead.......covviiveoviann, o0.0010 | 0,0022 ! .... .. 0.0017| Trace
Slimes ... ... 10.3 | 9.3 0.52 4.7 25.32 44.55

The process here described has been patented in the United
States, Canada, Mexico, Belgium, France, Great Britain, Germany,
Italy, Spain, New South Wales, Victoria and South Australia.

Tk success thus attained in the electrolysis of lead, generally
accepted hitherto as impracticable, may give some encouragement to
the employment of similar methods in the treatment of some of the
other metals, especially as it is shown to be possible to apply simple
means 1o obviate the chief trouble, spongy deposits.

I wish to express my thanks to Mr. W. H. Aldridge, Dr. Edward
F. Kern, and Dr. William Valentine, of the Canadian Smelting Works,
for their kindness in giving information and analyses.

* Silver not given. This was the case, also, with the gold in the bullion.
The slimes contained 0.131 per cent. of gold, or 39.1 oz. per ton.

GEOLOGICAL SURVEY.

{Minister of the Intericr will reorganize it on economic
lines recommended by the Canadian Mining Institute.
More attention to he given to Mining.

Discussing the annual grant to the Geological Survey in the House of
Counnons i—

The MINISTER OF THE INTERIOR (Hon. Qlifford Sifton). This
vote has been decreased by $10,000 in pursuance of an arrangement teat
will explain later on for the purpose of doing the work more especially con-
nected with mining. 1 intend to introduce & resolution on the subject

Mr. MONK.—It would be interesting to know what plan of susvey nd
exploration is being pursued.  In what dircction are the officers going to
operate this year? )

The MINISTER OF THE INTERIOR.—There are fifteen exploring
parties now in the Geld ; one in the Yukon, one in the Peace River district,
onc connected with the boundary survey north of the forty-ninth parallel in
British Columbia, one in the anthracite region of the Rocky Moutmtaius, one
in the Fcewatin district, three in Northera Oatario, onc in the Bay of Quinte
district, onie in the Lake St. John district, two in New Brunswick, two in
Nova Scotia, and two whose locations are not yet definitely decided.

M. MONK.—Could the hon, minister tell us who is going n the panty
1o the Lake St. Johu district, and can he give us a little more precise infor-
mation as to the dircction that the cxploration is going to take? Isittlobe
duc north of Lake St. John or to the cast or to the west?

The MINISTER OF THE INTERIOR.—I could not say. If my hon.
friend (Mr. Monk) has any suggestion to make in conaection with it I would
be glad to cousider it. The work has not progressed very far in so far as
this season is concerned. The information comes from the director of the
survey, and I am not guite fumiliar with the exact location or nature of the
work they are doing.

Mr. MONK.—\Vho is going to be in charge of the party ?

The MINISTER OF THE INTERIOR.—One of the technical officers.
1 cannot say which one

Mr MONK.—\Vho is now at the head of the Guological Survey ?

The MINISTER OF THE INTERIOR.—Dr. Bell.

Mr. MONK.~Dots he hold a permanent appointment ?

The MINISTER OF THE INTERIOR.—No.

Mr. MONK.—How long has he held a temperary appointment ?

The MINISTER OF THE INTERIOR.—Ever since the death of Dr.
Dawsou.

Mr. MONK.—~Is there any reason why he should not be confirmed in
his appointment? 1 ask that because I kuow of him. I know that he has
been a very long time employed by the departinent, and I believe has given
great satisfaction. Is there any reason why the appointment stiould be only
of a temporary character? _

The MINISTER OF THE INTERIOR.~—The question which my hou.
friend has asked is a somewhat delicate one, Dr. Bell has been in the ser-
vice of the Geological Survey for some fourteen years. He was at once ap-
pointed to take charge of the work when Dr. Dawson died.  All I care to
say at this moment is that I have not felt like recommending his permauent
appointment up to the present time. I anticipate heing able to make some
changes which I have had in mind for the last 1wo or three years in connec-
tion with the survey and possibly the permanent appointment of Dr. Rell,
might be facilitated by these changes. What I propose to suggest is that that
which may more properly be called economic work, or work directly con-
nected witi mining, shall be separate from the other work and that change
I propose to carry out by means of legislation this session, and I was pro-

posing an appropriation for that purpose which will account for the difference

in the appropriation which is before us at' the present time. I think the
question of Dr. Bell's appointment can be settled if the plan is carried out,
but I am not prepared to say any more at the present time. The discussion
of the scientific qualifications of scientific men is rather a delicate subject
and I hesitate to sav any more about it,

Mr. MONK.—1I mentioned the matter because I have kunown Dr. Bell
for a great many ycars and although not in a position 10 judge of his qualifi-
cations he appears to have the reputation of having fulfilled his duties
p}op:rl)'.

The MINISTER OF THE INTERIOR —1 would not like to be under-
stood as even,remotely suggesting that Dr. Bell’s qualifications, a&s far as
scientific knowledge is concerned, are not sufficient, but in addition to
scientific knowledge the management of the survey and the executive work
connected with it have to be considered aud the various qualifications that
are necessary to carry it out successfully have to be taken into account. I
will be responsible for the appointment when it is made, and I shall tcy ¢
feel that I have discharged that respounsibility properly when I do make ity
But in the meantime I do not care to say avy more about it.

Mr, KAULBACH.—In what part of Nova Scotia is the geological party
operating this season?

The MINISTER OF THE INTERIOR.—-I have uot the exact location.
The work of the parties is under the direction of Dr. Pletcher and they are
now, I think, in the coal district.

Hon. Mr. ROSS (Victoria).—~They arc in the County of Cumberland.

Mr. KAULBACH.—They have been in the eastern part of the province
for several years. I would like to have them visit the county X have the
honour to represent as it is supposed that there are in that county coal de-
posits of a very valuable character. We would like to ascertain positively
whether such is the case or not, and if so we would like these deposits of
cosl developed?

The MINISTER OF THE INTERIOR.—I did not hear my hon. friend
(Mr. Kaulbach) very well, but T understand him to suggest that it is desira-
ble that some work should be doue in the county of Luneabusg. I will be
happy to note that and discuss it with my hon. friend.

Mr. KAULBACH.—My reason for makiug that request is in conse-
quence of its being supposed there are deposits of coal in the county of
Lunenburg and we are desirous of ascertaining whetber there are ¢ not,
and if so, we would like to have that artticle developed.
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The MINISTER OF TIIE INTERIOR.—I hove at various tites dis-
cussed the work of the survey in Nova Scotia with members in the House
from Nova Scotia and have received suggestions from them, and to the best
of my ability 1 have endeavoured to carry them out. Iam not familiar
enough with the partienlar localitics to be able to speak of them by name
from recollection, but as far as possible I will endeavour to carry out the
work that can be done. I will be very happy to consider my hon. friend’s
suggestion

Mr. BELL.—In refereuce to the Geological Survey I understand that
the hon. minister anticipates at an early day dividing the work of the de-
partment so as to constitute one section that will be more particularly de-
voted to work from an cconomic point of view aud anotlier which will be
more purely scientific.

The MINISTER OF THE INTERIOR.—Yes, more purely scientific
and largely topographical,

Mr., BELL.—I would be very glad to contribute in any way towards the
appointment of Dr. Bell on a permanent basis. I have had a good deal of
interest always iu watching the work of the Geological Survey and in read-
ing the annual reports, and it seems to nie that the work has been carried
on very efficiently in that department since Dr. Bell has taken charge. 1
would be only too hLappy to learn that the changes contemplated by the
minister will enable him to make a permanent appointment in that case.

The MINISTER OF THE INTERIOR.—~I may say to the committee
something that I will say at greater length, when 1 make the definite pro-
position 1 inteud to make, that while 1 have no doubt of the great value of
the work that has been done by the Geological Survey, the result of my ob-
servation and supervision of the work during the last seven years has led me
to the conclusion that sufficient attention has not been given to making
the results of the work of practical value and easily available to the
public. The difliculty is that information which has been collected
at such a vast amount of expense to the country is not in a position
to be availed of by the ordinary comnercial man or the ordinary
prospector.  If, for instance, 1 were asked to furnisk a person coming
from a foreign country who desired to invest in Canada with the infor-
mation available on the subject of iron in Canada, 1 would be utterly
at a loss. All I would be able to do would be to refer him to the library of
the Geological Survey. There is no place now in which such information
is collected. My purpose in organizing a mining branch is primarily to
bring about the result that we will have in succinct and in somewhat popu-
lar form, all the information of a practical and economical character made
readily available, and the duty of the branch would be to put that in shape.
During last year I gave some instructions that have been carried out pretty
fully in respect to one particular subject, for instance, the subject of nickel.
Dr. Barlow, a very capable officer, has been deviting himself lnst year to
preparing a report on nickel. When that report is out I think we will have
all the information required with regard to nickel in Canada, so that any-
one who reads that book and understands it will know everything that is to
be known about our nickel deposits. If anyone asks for information with
regard to the economic value of metals we ought to be able to give him that
information in the best possible form. That is the principal fault I find
with the survey as it is organized at the present time.  Of course it is very
difficult to make changes ; everybody who is connected with an institution
js inclined to think that that institution is managed on just about the proper
linc, but after six or seven years experience 1 am clear in my opinion that
a change is not only desirable but necessary if the country is to get value
for the work it is doing.

Mr. BELL.—It secmis to me that & very great deal of valuable work
might be done at once by simply compiling the materialat hand. Asitis
now, one %3 to read through a lengthy history and here and there he might
find a casual reference to this or that mineral, and in that shiape the infor-
mation is not available for practical men. I am pleased to learn that the
minister contemplates so arranging things that he will be able to place in
the hands of those interested, information as to the different minerals to be
found in our country. It might be well that a special scarch should be
made with a view of discovering certain minerals ; for instance, a thorough
exploration of the iron areas of our province. I ageological officer is
mercly sent to a certain district to examine it in a general way it cannot be
expected he will achieve such valuable results as would be obtained if a
trained officer were sent there with the special object of devoting his whole
tinic to onc patticular subject. That would be of the highest importance in
Nova Scotia with reference to its iron and coal deposits.

The MINISTER OF THE INTERIOR.—That is quite in line with
my own observation as the result of the work of the survey, and some of
the best officers in the survey have practically said to me that while the
general work of the survey should go on, yet at this present stage of de-
velopment one of the most necessary things is to do that special work to
which the hon. geatleman (Mr, Bell) refers. Dr. Barlow has been doing
that in the case of nickel, and I think we should detail a competent officer
to take up a certain mining field and to examine it thoroughly in its econo-
mic features and make a complete and full report about it, sothatany person
desiring 10 operate in that field wonld be in possession of all the informa-
tion available. Such examination would be more detailed and complete
than under a general survey. The coal ficlds of Nova Scotia are an illustra-
tion of the benefit of that kind of work, We huve had Mr, Fletcher who is
well known to hon. gentleman opposite, I suppose, and who has devoted
practically his life to the study of coal in Nova Scotia, He would at once
be detailed, with competent assistants, because he could not do all the work
himsclf, to write a monograph on the subject of coal in Nova Scotia, and
give us all the information he could get.

Mr. MONK.—Who is in charge of the international boundary survey ?

The MINISTER OF THE INTERIOR.—Dr. Daly, He is a Canadian
by birth originally educated in Canada and afterwards became a professor
of Harvard University. He is a very capable man indeed.

Mr. MONK.~I find in the Auditor General's Report tiat $1,065 was
paid 10 D. R. Fletcher of Vermout for granite monuments to mark the
boundary line.

The MINISTER OF THE INTERIOR.—We mark the boundary line
with iron posts on granite foundations.

Mr. MONK.—Perheps it is that these were purchased by the United
States autliorities and that we are bound to share the cost, but if they were
purchased by ourselves there is very good granite near where those posts
were erected, and we might have got it in our own country,

The MINISTER OF THE INTERIOR.—The cost was divided, but I
do ot know exactly how.

Mr. MONK.—Who is the officer specially charged with the purchase of
instruments?

The MINISTER OF THE INTERIOR.—-The officer in charge of any
instruments purchased in connection with the land survey, which has to do
with the work of marking the boundaries, is not the same as the officer in
charge of the purchase of instruments in conuection with the Geological
Survey. V. F. King, clief astronomer, has charge of all the boundary sur-
veys, and any instruments required for that work wonld be purchased by
him or on his recommendation. For the Geological Survey the acting di-
rector makes the purchases.

Mr. MONK.—Then there are two separate officers to attend 10 the pur-
chase of instruments. Is there any ontside purchasing agent employed by
the department?

The MINISTER OF THE INTERIOR.—No, no such thing.

Mr. MONK.—I mention the matter to the minister, becauce at the time
the irm: of Hearn & Harrison existed in Montreal, which has since goneinto
liquidaticn, I heard something of a purchasing agent who resided in Mon-
treal, and through whom ail these instruments were alleged to be purchased,
though he bad no special knowledge of the subject.

The MINISTER OF THE INTERIOR.—I am glad my hon. friend
has brought that matter to my attention, because there is absolutely nothing
in the suggestion. There is nothing purchased for the Department of the
Interior except on the .equisition of the deputy minister, and his recom-

‘mendation is made out by himself upon the recommendation of the officer

in charge of the survey. As to recognizing anybody outside the department
as purchasing agent, or go-between, or anything of that kind, there is ab-
solately nothing of the kind, in any shape, form, or manner, and the same
thing is truc of the Geological Survey, where all the instruments are pur-
chased on the reconnmnendation of the acting director.

Mr. MONK.—I am very glad to hear the hon, minister give us that
assurance. What are the principal firmns in Canada with which the depart-
ment deals for the purchase of these instruments?

The MINISTER OF THE INTERIOR.—My deputy tells me that he
thinks, speaking from recollection, that as a rule they have to be purchased
in the United States. That is entirely so in regard to astronomical instru-
ments.

AMr. MONK.—Most of the purchases 'scem to be made in the Uaited
States, and I realize that for many instruments that may be necessary.  But
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still I think that before dealing with Awmerican firins, it would be advisable
to see if those who deal in similar instruments in Canada might not be able
to furnish what the department required

The MINISTER OF THE INTERIOR.—My hou. friend may rely on
this, that we do not huy anything outside of Canada that we can getin
Canada of equal quality, unless by oversight. Even in cases where the
prices are a little higher in Canada, we still patronize Canadian dealers.
Speaking from my own knowledge, I do not think there are any wmanufac-
turers of scientific instruments of the quality and class referred to in Canada
Any dealers in Canada would be simply small
Of manufacturers I am

with whom we could deal.
dealers, with only a few instruments on hand.
satisfied there are none.

Mr. SPROULE.—The minister touched on a subject which Iintended
to make a little inquiry about, It is as to where one can get most readily
information in regard to any particular mineral. The reason I ask the
question is this. A gentleman came here with the view of finding where our
iron deposits were and the nature of those deposits. I endeavoured to get
the information for him, but found it almost impossible to get any. Is
there any way in which that information could be got without much
trouble?

The MINISTER OF THE INTERIOR.—That is a matter which has
been brought to my attention constantly for some years past. Our informa-
tion, while in some respects very full, is in such a condition that it cannot
be got at. In that respect my hon. friend is aswell offasIam. If a gentle-
man came to my department and asked for information about iron, all I
could do would be to call an officer to take him to the Geological Survey and
show him to the library, and show him the books in which he could search ;
and the probability is that he would not know much more after he got
through than he did before. To remedy that defect would take some time ;
but I am going to suggest a change with that object in view.

Mr, SPROULE.—I sent this gentleman to the library ; but after sea-ch-
ing through it, he said that life was too short to try to get the information
from such an imperfect source, and he was afraid it was of little value to him,
I thought there would be a complete list of the geological reports in the
library, and some index kept up-to-date, so that one could ascertain at once
wwhere any of these minerals could be found, and in what volume they could
be found. He said finther, that even though he could get the information
in these geological reports, it was very meagre. It might say whether the
ore was magtetic iron or bog iron or sulphurous iron ; butit gave very little
information beyond that as to the relative quantities of each, as to whether
tbe deposits were large or small or as to the state of development. In all
these respects this gentleman, who was from Pittsburg. said the Geological
Survey was very imperfect ; it was aliost impossible to get any intelligent
idea of it without & great deal of work. It seemns to me that that could be
remedied without very much trouble or expense, and I would suggest that
thie minisier devise some way to overcome it, because it is a matter of im-
portance, especially in view of the fact that our mineral deposits are attract-
ing so much atlention abroad, and that they are a valuable source of revenue
to the country.

Mr. MONK.—I would like to make a suggestion to my hoa. friend with
reference to this item. 1 have received letters from differenmt parts of the
Province of Quebec, requesting me to go to the Geological Departinent and
1ry to obtain specimens of mincral, vegetable and animal life; and I must
say that in that department every efiort is made to give us satisfaction. 1
think it wonld be of great use in the education of our people, if the minister
could see his way clear to giving instructions to the exploring parties going

out each year to secure as mauny specimens as possible, in order that there.

should be some for free distribution.  In the Province of Quebec we have
ten or fiftecn colleges maintaining natural history museums. It would be
very easy, in most cases, for the officers, when proceeding with their ex-
plorations, to secure these specimens and reserve a certain quantity for the
educational establishments who would make a demand for them. If that
could be done without too much difficulty, the Government could in that
avay enrich nost of those educatioual establishments aud diffuse knowledge
1hroughout the country of its resources

The MINISTER OF THE INTERIOR—I do not sce any serious diffi-
culty in carrying out the suggestion of my hon. fricnd. To some extent it
has alrcady been done, but perhaps not as systematically as it might have
been. I shall endeavour to carry out the suggestion.

Mr SPROULE.—From time to time we have had discussions regarding
the propriety of building another muscum, but have not heard much about

it lately. Has anything been done lately in that connection? ‘The museum
building we have is quite inadequate.

Mr. LOGAN.—I intend bringing this matter up when we are on the
Public Works estimates, but in the meantime, as my hon, friend from Grey
has introduced it, I should like to emphasize what he has said regarding the
inadequacy of the present building. If hon. members would only visit the
Geological Survey on Sussex Street, they would be convinced that the build-
ing is a national disgrace while at the same time they would be proud of the
collections within its walls. Unfortunately, we cannot do justice to the
many valuable specimens collected. Some most valuable Canadian nuneral
exhibits are stored away in boxes or in high shelves, obscured from sight,
instead of being exposed to yiew. Tiris state of affairs should not be allowed
to continue. I would urge every member of Parliament, who has not visited
the Geolugical Survey, to do so, so that when we come to discuss the Public
Works estimates, they will be able to give their views on this matter.

The MINISTER OF THE INTERIOR.—I have no dissent to offer to
what my hon. frieud has said. No one ¢un doubt that we require a suitable
building within the least possible delay. We inteuded proceeding last year,
but there were differences of opinion regarding the site, and as this building
will be a national museum, the ques:ion of site is an important one. The
subject has been lately discussed by my colleagues, and I have no doubt
thiat my hon. colleague, the Minister of Public Works, when his estimates
are down, will make a full statement,

Mr. INGRAM.—The hon. gentleman from Cumberland (Mr. Logan)
has referred to a very important subject. There are some valuable collec-
tions in this country, and I think perhaps the Department of the luterior
have been approached on the subject of purchasing them. It would be well
for the department to secure these valuable collections, which are to be
found throughout the country, and I trust the hou. gentleman will lose no
titme in doing so.

Mr. SPROULE.—Has the Government yet decided on the site ?

The MINISTER OF THE INTERIOR.—It has been definitely de-
cided 10 construct the building and the delay has been due to the dificulty
of deciding about the site. It has been suggested that the building should
be erected in the park, and then other sites have been suggested. I am not
in a position to make any statement, but no doubt the Minister of Public
Works will do so. We hope to commence this year aud will push the work
forward with all rapidity.

Mr, LEFURGEY.—1 understand that some surveys were made with
regard to locatiug coal in Prince Edward Island last year. Have the reports
been furnished ?

The MINISTER OF THE INTERIOR.—Yes, I will bring down the
report.

Mr. SPROULE.—1 notice that there was a geologist sent down to the
Sudbury district, where it is said there is coal.
definite information regarding that ?

The MINISTER OF THE INTERIOR.—The work of the geologists
sent out to the neighbourhood of Sudbury bad reference only to deposits of
nickel. His report will be available shortly and will be printed separately.
1 do not remember any report about coal in Sudbury.

Has the Government any

Mr. SPROULE.—I saw an item in the paper to the effect that the
Government bad detailed a special officer to look into that quesiion.

The MINISTER OF THE INTERIOR.—In the Sudbury district?

Mr. ' PROULE.—Somewhere near Sudbury—~in the nickel region.

The MINISTER OF THE INTERIOR.~1 think the report 1s incorrect.
There is no work of that kind done near Sudbury.

Mr. LEFURGEY.—May I ask who it was who recommended the work
of surveying for coal in Prince Edward Islang ?

The MINISTER OF THE INTERIOR.—This was done on the recom-
mendation first of'the hon. member for East Queen’s (Mr. MacKinuon).

Mr. LEFURGEY.—A large expenditure was made by the local Govern-
ment a year or two ago just about the time of the elections there by this
same gentleman. A large hole was bored, but without any result except
that, possibly, the hon. gentleman gained some few votes by the distribumion
of the money. I cannot nnderstand why, after a failure of this kind such a
short time ago, the hon. Mnister of the Interior (Hon. Mr. Sifton) should
undertake this necdless expense in connection with his department, when
he should have all the facts at his disposal. T would like to know a little in
advauce whether the wminister 1s going to contunue to dig holes just before
the elections in the near future.
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The MINISTER OF THE INTERIOR.~My knowledge of the geology
of Prince Edward Island is not very extensive. Ican only say that I received
a communication frow the hon. geutleman (Mr. MacKinnon) asking that
this work be done I referred the matter to Dr. Bell, and he reconunended
the work, and it was done accordingly As to the details, I think the hun,
gentleman (Mr. Lefurgey) will have to talk that matter over when the hon.
member for East Queen’s is here.

Mr LEFPRGEY 1 would like to have the hion. minister bring down
the report at as early a day as possible

The MINISTER OF THE INTERIOR —1 will bring it duwn at once.

‘“To provide for the salary of a geologist to the international
*“boundary survey from July 1, 1903, 1 June 30, 1904, §2 cco.

Mr. INGRAN.—Is there any report from this geologist ?

The MINISTER OF THE INTERIOR.—~VYes, he makes his report
every year. It will be found embodied in the usual publications of the
Survey.

Mr. INGRADML. - Is it in one of the two large volumes given to each
member of the House?

The MINISTER OF THE INTERIOR.~VYes, the regular report of the

Dr. Daly is the geologist, and 1t is to his report that I refer:
*“To provide for plotting and compiling of surveys, plaus, maps and
* utilizing field-notes, &e., (persous having techuical or professionat
** qualifications may be paid out of this vote at rates exceeding $400
¢ per annum, notwithstanding anything in the Civil Service Act, or
“any other Act), £5,500."

Mr. BORDEN (Halifax) —There is an increase of $1,800 in this item,
Will the hon. gentleman please explain?

The MINISTER OF THE INTERIOR.—This vote is to c¢nable us to
catch up with work now in arrears. The maps were not got up as promptly
as they ought to be. Since Dr, Bell took charge, to his credit be it said, he
has endeavoured to get the work up to date, and this is a special vote to
enable him to do so. He reports to me that this vote of §5,500, being an
increase of £1,500 over that of 1902-3, is necessary because the vote of last
year was insufficient to pay the salaries of draftsmen employed for the fiscal
year. Five draftsmien are engaged, two at £3.25 a day, two at £3 a day, and
one for eight months at $2.75 a day, this officer being for the other four
months engaged in field work and paid out of the general vote. This vote
is practically to ¢nable us to employ draftsmen and other technical officers
to finish maps and plans so as to make available for the public the work the
Survey has already done.

Mr. BORDEN (Halifax).—Is the work tabulated in any way by these
men, or do they simply do the work from the field-notes?

The MINISTER OF THE INTERIOR.—They work from the ficld-notes
of the technical officers.

Mr. BORDEN (Halifax).—~The -vork the hon. gentleman (Hon. Mz,
Sifton) spoke of a while ago would be further work in connection with an-
alyzing the results and putting them in tabular form.

The MINISTER OF THE INTERIOR.—This is difierent.

Mr. BORDEN (Hbalifax).—I understand.
has never been done before?

The MINISTER OF THE INTERIOR.—No. The ouly work of that
kind that we have done has been the work that Dr. Barlow was doing last
year.. The work to be paid for by the vote now under discussion consists in
putting in shape to be available the work of the technical officers in the
field. The other work consists in collecting from the different reports of the
Survey during the years it has been in existence the information which is
embodied there, analyzing it, casting out what is obsolete, perhaps making
re-examinations to supplement the information where it is defective, and
putting the whole thing in shape where it will be practically valuable to the
ordinary reader.

Mr. SPROULE.—If you are collecting this information, it can be done
by these officers?

The MINISTER OF THE INTERIOR.—No. This is for technical
office work necessary to make available the work done in the field.

Mr. SPROULE.—But that gives no information. The hon. minister
employs two classes of men, and he proposes to take a vote of $1,50c0 more
than last year. That means that he will employ additional bands. What
are those additional hands. What are those additional bands to work at ?

The MINISTER OF THE INTERIOR.~—When an officer gocsinto the
ficld and makes an examination of a certain district he makes his iield-notes
of the work he does. When he comes back he extends those field-notes,

Survey.

But that work of tabulating

p—— - p_ =
and then upon thosge field-notes are drawn the geological maps of the dis-
tricts which he has surveyed. The preparation of the geological map is the
work necessary in order to make available the work which the technical
officer has done in the field. That is the foundation of the usefulness of the
survey.  That has been allowed to get belund, and we are trywng to catch
it up.

Mr. SPROULE.—How far are yon behind now?

The MINISTER OF THE INTERIOR.~Thelarge map of the western
section has been got out, that of the eastern section we expect out very soon,
The arrears in connection with the general work of the survey, 1 think,
will probably be overtaken in a year.

NORTH STAR.

Mr. J. L. Parker, superintendent of the North Star Silver-Lead Mine at
Kimberley, B. C., reports to sharehiolders as follows . —

The work outlined in last year's report has been carried out and the
contacts of porphyry have been kept in touch with the result that guite an
appreciable amount of ore has been found, both in No. 1 and No. 2 ore
channels  Whilst much of the expenditure has been on what has teen sur-
face and shallow prospecting work, yet this has been the means of finding
wore ore, and also of enabling the decision to be made of the best points at
which deeper development could be most advantageously commenced,

Two vxploratory places have been started, each pregnant with possibili-
ties, namel,, the East Incline Shaft, which is following the porphyry con-
tact, and the North Incline, which is following the No. 1 ore channel,

As outlined in last year’s report, contacts in porphyry and country rock
have been kept in sight by means of gravel drifts in the mine and surface
cuts, and also adit tunnels and shallow rock development on the 6o ft level.

Whilst not finding any large deposits, thie work doue during the year
in conjunction with the previous work has fully demonstrated the fact that
the porphyry contacts possess & most important bearing on the ore deposits,
and judging from the length of the principal ore shoots, and the smaller
ones, which 1n each case were lying in contact with the porphyry dike, some
very close relation between the two must exist. Drill holes were therefore
placed in such a position as to prove that these dykes probably extended to
the deep, and & stringer of ore was also followed down, at the north end of
the No. 1 ore body, by a shaft. The infonmation thus gained has proved
that the dyke extended to the deep and that there is a possibility of further
development opening up ground favorable to the deposition of ore.

This shaft, which is known as the Fast Incline Shaft, is 200 feet deep,
and drifts and crosscuts have been driven with the result that stringers of
ore have been encountered in the contact, which, whilst low grade, averag-
ing 8 to 10 oz. silver and 23 to 38% lead, show that there is a possibility of
striking something better later on.  This shaft will be sunk deeper as soon
as the necessary buckets, which have been ordered, have arrived.

The North Incline has been driven 250 feet, and has followed the ore
channel all this distance, and good stringers of ore have been met intermit-
tently all the way down, which have assayed as high as go oz. silver and 70%,
lead.

The total amount of development work done during the year amounts
to 12,166 feet of drifting, cross-cutting, sinking, raising and diamond drill-
ing. The work from now on will be more confined and not so scattered as
last year, and will I hope be encouraging. The theory that the ore deposits
were only to be found on the surface, or rather that there was small chance
to find any at depth, has been in my opinion proved to be too early a snap-
shot judgment.

During the vear 3,426 tons of ore have been shipped, the assay value of
which averages 29.5 oz. silver and 36.2% lead.

In conclusion, I may state that the conditions are now more encourag-
ing than at this time last year, and I have certainly not lost hope of more
ore being found as the development work continues,

TYEE COPPER.

Mr. E. C. Musgrave, Superintendent of the Tyee Mine, Mount Sicker,
gives some interesting figures of costs at this mine during the past year's
operations of the Company.

The total amount of development work done during the year has been:
drifting 1,095 ft. ; cross-cutting, 511 f. ; sinking, 193 ft.; and upraising,
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319 ft.; andl the average costs per hneal foot have been: drifting §9.15;
crosa-entting, $6 27, simking, $18.31, and uprasing, $11 5y,

The costs of stoping are also very small, being only au average of
£1.359 per ton, for stoping and raisiug to the surface, which of ¢ .arsein-
cludes timbering, supplies, eic

The following table gives the costs which can be charged against the
ore, and their total amounts 1o the small sum of 2173 per ton of ore,

shipped.
Stoping.. e . .. f1°359 perton.
Proportion {ur exploration . ..... ‘a99 v
Sarface work ... . . ... . ‘124 ¢
Ore sorting .. ... . R ‘o4t .
Transporting to railway......... ‘15 .
Total $2°173 per ton,

The total tonnage delivered to the smelter during the year has been
21,565 ¢ tous, of which 20,655 )5 tons was hirst-class ore, and d77 tons copper-
bearing schists. Of the ore 2,930 tons was sent from the dump, and
17,7551z tonus frum the mune.

The only test of values, besides the actual smelter test has been a8 num-
ber of assays taken from the roast piles during the last three months, and
the average of these has been; copper, 5 per cent ; stlver, 3 20z, ; and
gold, ‘15 oz.

‘I'his grade of ore has been secured by mixing all grades from the highest
to the fowest, and thus instead of following up the rich ore and taking it
out, au l being then left with a very large proportion of low-grade ore, it1s
possible by mixing the ore, to work the mine more economically, aud thus
to get a greater profit on the low-grade ore than could be done if it were
taken out and shipped separately. By this method the ore is broken ont
from wall to wall, and while the absolute waste is eliminated on the sorting
belt, all the ore is shipped.

COMPANY NOTES.

Costs of Aerial Transmission at the Tyee Mine.~—Mr. E. C. Musgrave,
Superintendent of the Tyee Mine, Mount Sicker, B C., gives in his annual
repott to the shareholders some particulars of the rerial tramway installed
last September. It is a double-rope system, and consists of a standing cable
t in. diameter on the loaded side and 3{ in. diameter on the light side;
and a hauling cable $¢ in, diameter, supported on fiftytwo derricks or
towers. ‘There are fifty four buckets, each having a capacity of half a ton,
whicli travel on small trolleys on the standing cable, and are fastened to the
hanling cable at regular intenvals. The tramway wurks practically by
gravity | receving only a small amount of assistance from a small engine at
the upper terminal.  The buckets, after being dumped automatically at the
lower terminal, travel up to the mine inverted, to prevent their getting filled
with suow or rain, and at the upper terminal are nighted and locked auto-
matically ; then go round the terminal, and take their load automatically,
and without stopping. The costs of transporting the ore from the mine to
the railway, a distance of 3%; miles has been 15 cents per ton, which in-
cludes all working expenses, repairs, and loading it on to the railway cars.
This works out at 43 cents per ton per mile.

Velvet Rossland.—The manager cables .—*' Have received the follow-
ing returus from smelters, namety :—187 tous first-class ore yielded 197 ozs,
gold, 8,706 lbs. copper ; net returns from smelters, £3.750 or an average of
£4 2s. 10d. per ton. 46 tons ‘fines’ yiclded 17 ozs. gold, 2,250 Ibs. copper;
et returus from smelters, £292, or an average of £1 6s. 3. per ton.”

Le Roi No. 2—The following report has been received from the mine
manager for the month of May :—** Josie Mine; 500 ft level.—Instead of
drifting we widened out towards the footwall, following the streak of ore
hitherto left behind on account of its low values.—It lins proved much
hetter than anticipated. 300 fi. level.—13 ft. were driven, and we again
broke through, for the second time, into the main drift, uolhmg Lut stringers
being encountered. In an castward direction 1§ ft. were driven ; but the
ore there pinchied out, and we abandoned the drift.  We raised on a good
showing of ore about y ft. west of our cross-cut. Here we got occasionally
very guud assays. batthe ore was bhrohoi up, and we had to abandon this
aleo. ' Height of rise, 22 ft. above sill floor.j 700 ft. level.—y6 ft. were
driven on route of diamond-dril! hole No. 27, with a view to undercut Annie
No. 3 ore body. 500 ft. level.—Hanging-wall drift driven 13 ft.  Some good
values were encountered , hut average grade of ore 1s sccond-class. Iha-
mond-drill work.—Hole No. 27 advanced from 243 ft. t0363°5 ft but nothing
met with,  goo ft. level.—Hole No. 28 run 270 ft. Nothing met with so far.
No. 1 mine, 200 ft. level, west drift—20 ft. were driven. There were occa-
sional good showings of ore, but they were hardly so good as anticipated.
East drift—17 ft. were driven to mect west drift. ~ About 5 ft. of this were
in ore of milling grade. This is now spoken of as stope 11. We widened
out on footwall side about 3 ft , where a sireak of mixed ore occurred. 300
fi. level.—The cross-cut shown on plan w s driven 11 ft. in very good ore.
Ore production.—Ore has been taken from the stopes in the following pro-

yositions : Josie Mine: Stope 19, 300 ft. level, 558 tous: stope 20, 00 ft.
evel, 1,845 tons 1 stope §, 400 fL. level, 354 tons; stope 6, 605) L. level, 203
tons: stope 11, 700 f1. level, 175 tons: toial, 3,135 tons. No. 1: Stope 10,
200 ft. level, 26 tous ; stope 11, 200 ft. level, 137 tous ; stope 2a, 200 ft. level,
66 tons : stope 4, 300 ft. level, 457 tons ; stope 5, 300 ft. level, 12 tons; total,
729 tons ; total, Josie Mive and No. 1 Mine 3,863 tons.  General remarks on
above stopes @ Josie 1 Stope 19.—Back of this stope hasagain become badly

broken up ; ore penetrating into dyke on third floor. Stope 20 —This is
very good, and has improved greatly during last month. Stope 5.—We
stopped shipping from here carly on in the mouth ; there 1s a large tonnage
of ore broken, which we can draw from at any time. Stope 1t We have
also stopped shipments from lhiere as value became very low zrade. No. 1t
Mine : Stope 4 is giving very good ore ; another streak has been found in
footwall giving very high values, and we are now following this up. Cross-
cut previously mentioned is very good-looking stuff. and promises to be an
important find.”

Cariboo Consolidated.—The following report has been received by the
secretary of the company, dated 25th May, from the resident manager: ** 1
am very glad (o be able to give you most encouraging information in regard
to the Lightning Creek work. In sinking borchole No. 4 we encountered
highly auriferous gravel having n thickuess of about three fest immediately
above the bedrock. The wotal depth of this hole to bedrock was 129 ft. In
this strata of gravel we recovered between four and five hundred small
colonrs or fine particles of gold, the largest being a flake about 1-16 in,
square  As this gold is forced from the bottom to the surface through
a three-inch pipe by a small stresm of water, it is, of course, impossible
to secure heavier colours, the volocity of the weter not beiny suflicien 10 do
this It is & most remarkable showing under the circumstances, and proves
that the ground we propose drifting is vers rich., \We are now prepanng
to sink borehole No. s, distant 1oo ft. from borehole No 4, towards the
south rim. In this hole we will endeavour to secure heavier gold by
means of a pipe fitted with & valve in end of same, acting as a sandpusp.
This borehole No 4 was the first hole in which we have struck gravel
on the hedrock. showing that we must now be into the channel. By next
mail T will send you the cross secticn developed to date, of this Lightuning
Creek Channel.”

POGSON, PELOUBET & CO.
PUBLIC ACGOUNTANTS

NEW YORK - - -
cHicaAGO - - -
ST. LOUIS - -
BUTTE - - -

20 Broad Street
Marguette Building
Chemical Building
Hennessy Building

Audits of Books and Accounts,
Systems of Bookkeeping or Costs,
Financial Examinations, Etc.

ale of Valuable Zing Ming

IN CANADA

Pursuant to the order of the High Court of Justice, for the wind-
ing up of the Grand Calumet !lining Company, there will be offered
for sale by Public Auction at the Local Master’s Office, in the Court
House, in the City of Ottawa, in the Dominion of Canada,

On the Sixth day of October, 1903,
AT 2.30 P.M.

Mining Location 30 T, in the District of Thunder Bay, in the Province
of Ontario, comaining 160 acres, and known as “The Zenith Zinc
Mine.” The property is about twelve miles from Rossport Station on
the C. P. Railway. A considerable amount of development has been
done, and about 2,000 tons of ore have been extracted.

The property will be offered for sale subject to a reserve bid, and
to a royalty of $3.00 per ton on all ore 10 be mined thercon. With it
will be put up for sale, a quantity of mining plant and machinery, con-
sisting of engine, derricks, cables, drills, carpenter’s tools, blacksmith’s
tools, bar steel and iron, rope, saws, stoves, &c.

A detailed inventory of the chattels, an expert analysis of the ore,
and any other information may be obtained from the hqudator.

‘Ten per cent. of the purchase money must be paid at the time of
sale, and the balance in thirty days.

Dated the 13th day of June, 1903.

.

E. A. LARMONTH,
Liquidator,
48 Elgin St,, Ottawa, Canada.

W- L. SCOTT,
Local Master
at Ottawa.
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lestinghouse Motors

For Alternating and Direct Current Service

L ;- N

Hoists, Compressors, Pumps
anc other mining apparatus, when
driven by Woestinghouse Motors,
show in the point of attendance
alone, a marked economy as com-
pared with mechanical drive.

Westinghoute Induclion Moter "riv'ng a Mino Hoist.

NN\

Write for Circulars 1042 and 1050.

Ahearn & Soper, Limited

)
és Qttawa, Canada.

ADAMANTINE SOES & 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 Ilustrated Catalogue to

l CcHROME STEEL WORKS,
rNE)NJO%VPEE'\:?Ug‘TgEQTPS. BROOKLYN’ N'Y'3 U°S'A- Cadn Cl).

F, E. CANDA, Prasidont. C. J. CANDA, Vice-President. F. MORA CANDA, Secrotapy. T, I. JONES., Treasuror.

Arc made of the best materials, |
rovided with large springs, have |H
ull relieving capacity and always |§
B| prompt and rehiable in operation. |3
B In brass top orangle outlet, 3§ inch

A to 3 inches; in iron, brass mounted,
B screw or flange ends, 2 inches to 6 |
B| inches. Also furnished with nickel |§
] scats, if desired. All valves rigidly |4
tested and inspected and warranted |3
to satisfy. Specify Lunkenhcimer ||
make and order from your dealer. \H

Writc for eatalogue of Superior Brass
and Iron Eugincering Appliances.

THE LUNKENHEIMER CO.
: SoLr MARERS AND PATENTLRES.
Maln Offices and Works,
CINCINNATI, OHIO, U. S, A.

Naew York: 26 Cortlandt St,
Lsnn‘b”{l.ondon: 35 Qreat Dover SS.J :

e cars
ron Body,
Flauge End.

‘Top Outlet, ':

e




162 THE CANADIAN MINING REVIEW.

J. & J. TAYLOR

(TORONTO SAFE WORKS)

TORONTO, ONTARIO

MANUFACTURERS OF

Bankers’ Steel Safes

Fireproof Safes
Jewellers’ Safes
Vault Doors e iR
Prison Work, &«C. THIS CUT SHONS SUITABLE SAFE

FOR MINING COMPANIES

' N S O A B T g T e A S S T g S SR T S R Sk
et BERNARD BANDLER 7
i o ‘3 IMPORTER OF R B
Laas™ CARBONS AND BORTS *
. 2l S
: i-“ ; , For Diamond Drills and all Mechanical Purposes

65 Nassau Strect, NEW YORK, N.Y.

LAURIE ENGINE COMPANY

MONTREAL - - CANADA

SIMPLE
COMPOUND
VERTICAL
HCORIZONTAL

FOR ELECTRIC LIGHT and POWER PLANTS.
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FOR SALE

SILVER AMBER MICA PROPERTY

In Eastern Ontario. Has produced over 5,500 pounds of Thumb

Trimmed Mica up to 8 by 10 inches in size. Eleven feet of a vein of

pink calcite (pink lime). Terms and particulars on application.

F E. LEUSHNER,
foom 12, Janes Bid , TORONTO, Canada.

A LESCHEN & SO CO

920 ‘822 N. I1¥ ST oV1S, 3
I /asmﬁ Mo. "

Toncy { 92CentreSt., - - NEW YORK, X1
DFFICES: {xlz?rf:.:::t' S °§iu‘mcucfsct? (!At
WIRE ROPE 3 :
AERIAL WIRE ROPE

‘,-fﬂ--

ME’“‘

ngET.LURlDE COL0. |

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROCESS

May Prove the Solution

-..APPLY TO...

WETHERILL SEPARATING CO., 52 Broadway, New York

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

Canada Atlantic Ry.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.
TRAINS DAILY

4 EXCEPT SUNDAY 4

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 Sleeping Cars 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.

€.J. CHAMBERLIN, C.J.SMITH,
General Manager‘ Gen. Traffic Manager.
W. P. HINTON, J. E. WALSH,

Gen'l Passenger Agent. Ass. Gen. Passenger Agt.

EIGHTH MONTHLY DIVIDEND, Feb. 15th

WILL BE PAID BY THE
California-Nevada Minirg Co.

o PER ANNUM GUARANTEED

on Par Value of Stock when Mill is completed.
PRESENT DIVIDEND | PER CENT. PER MONTH ON PAR VALUE UNTIL

MILL IS COMPLETED.
$20,000,000 BLOCKED OUT A 200-TON PER DAY PLANT
READY FOR TRE MILL and the | CONTRACTED FOR and will be
Hoodlum Claim, which adjoins the | in full operation not later than
Old Victor Mme yet to figure on. | April 1st, 1903.
PRESENT PRICE $1.00 PER SHARE. Fully paid and non-assessable.

Do not fail to investigate this proposition, for the more you investigate the more
stock you will want. Write for prospectus.

W. H. BALDWIN & CO., Brokers and Financial Agents 3.5 ' 232 voronsr

REFFRENCE—Bradstreet’s and Dun's A%enmes State Bank and Trust Company,
Los Angelos, Cal.; any mining journal of the state or prominent mining men,

Ganadian Mining Institute

INCORPORATED BY ACT OF PARLIAMENT (838

AIMS AND OBJECTS.

(A) To promote the Arts and Sciences connected with the economical
production of valuable minerals and metals, by means of meetings for the
reading and discussion of technical papers, and the subsequent distribution
of such information as may be gained through the medium of publications.

(B) The establishment of a central reference library and a headquarters
for the purpose of this organisation.

(C) To take concerted action upon such matters as effect the mining
and metallurgical industries of the Dominion of Canada.

(D) To encourage and promote these industries by all lawful and
honourable means.

MEMBERSHIP.

MrEMBERS shall be persons engaged in the directi~n and operation of
mines and metallurgical works mining engineers, geologi.ts, metallurgists,
or chemists, and such other persons as the Council may see fit to elect.

STUDENT MEMBERS shall include persons whoare qualifying themselves
for the profession of mining or metallurgical engineering, students in pure
and applied science in any technics1 school in the Dominion, and such other
persons, up to the age of 25 years, who shall be engaged as apprentices or
assistants in mining, metallurgical or geological work, or who may desire to
participate in the benefits of the meetings, library and publications of the
Institute. Student Members shall be eligible for election as Members after
the age of 25 years.

SUBSCRIPTION.

Members yearly subscription...................... §10 00
Student Members do

......................

PUBLICATIONS.

1, 1898, 66 pp., out of print,

11, 1899, 285 pp., bound red cloth.
111, 1900, 270 pp., ‘
1V, 1901, 333 pp., ** i,

V, 1902, 700 pp., “ ¢

VI, 1903, 600 pp., now in press.

Vol.
Vel
Vol.
Vol.
Vol.
Vol.

Membership in the Canadian Mmmg Institute is open to everyone in-
terested in promoting the profession and industry of mining without quali-
fication or restrictions.

Forms of application for membership. and copies of the Journal of the
Institute, etc., may be obtained upon application to
B. T. A. BELL, Secretary,
Orme’s Hall, Ottawa.
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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 jo 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 Ore 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 %

merits, and will gladly supply full information regarding it to any one.
Send for free illustrated and descriptive catalogue to

Bradley Pulverizer Co. i

We carry a Large Stock.

W. H. C. MUSSEN
& 60,

MONTREAL.

Obtain our Prices.

X¥bhdtdddddtidddrtt

>
Z
=
(1)
-

Vols. I and II General Mining
Association of Quebec.

g »

Vol. I Ontario Mining Institute.

Y )Y,
75, ’ ¢ A 4
PN ?n@

B '
NNPS N

N

Vols. 1, II and 111 Federated
Canadian Mining Institute.

dbdbdddddbdbdidtd

Vols. I, I, III and IV Canadian
Mining Institute.

MANUFACTURED BY

THE TRENTON IRON CO.

TRENTON, N. J.

Engineers and Contractors, and sole licensees in North America for the Bleichert System. z The Ganadian Mining ReView

Al . .
so, Wire Rope Equipments for Surface and Underground Haulage. OTTAWA, Canada.
Illustrated book upon application.

-

debddddddddd

$20 WILL be paid for a complete
sett of these volumes. Readers

having any, or all, of these copies for
sale please write to

+

New York Office—Cooper, Hewitt & Co., 17 Burling Slip. ’;
Chicago OMce—1114 Monadnock Building.

B o o s e e o oo o e e B e B o e B B e b B B B b B R B R
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‘Che [Pulsometer~

PULSOMETER ENGINEERING CO., Limited, READING,?ENGLAND
1,000 To 100,000 GALLONS PER HOUR

PUMPS ALMOST ANYTHING

NOISELESS. NOT AFFECTED BY WEATHER.
NO SKILLED LABOR REQUIRED.

MOST ECONOMICAL AND BEST MADE.

NO EXHAUST STEAM. SIMPLE. DURABLE.

PEACOCK BROTHERS i rermseararwes

HEINE Eoier

MANUFACTURED BY

The Ganadian Heine Safety Boiler Go.

TORONTO, ONT.

THE HEINE SAFETY BOILER—Made in units

of 100 to 500 h.p., and can be set in batteries of
any number. Suitable for Mines, Pulp Mills, Water
and Electric Installations,and large plants generally.
The best and most economical boiler made.

COMBINED THEODOLITE AND
Mining Diat

Quick Levelling Head.

Reading 9o° up and down.
GUN METAL - - Price £25. |
CopkE WoORD - - Atavism.
[ ]

ALUMINIUM - - Price £30.
CopE WORD - - - Ataxy.

Stanley’s Patent Mine

| The Cumberland Railway & Coal Company

20 inches, very port- Are prepared to deliver this well known
able. ......... ... £25s.

b CopE WORD - - Element. Steam Coal at all points on the lines of

Mathematical, Drawirﬁ, and Surveyingﬂstruments G. T.R,, C. P.R. and L. C. Railways.

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

R Hoad Offco : 107 ST. JAMES STREET, MONTREAL
Address— W, F. STANLEY & CO. Ltd.

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

Telegrams—** TURNSTILE, LONDON.

Address : P. 0. BOX 396.

Gold Medals, lnventior_xs Exhibitions, 1885, and Minin.g Exhibition, 18go,
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PROVINCE

of QUEBEC

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

oricAl 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 :—

1. In unsurveyed territory (a) the first class contains 400 acres, ()
the second, zoo acres, and (¢) the third, 100 acres.

2. In surveyed townships the three classes respectively comprise
one, two and four lots.

All lands supposed to contain mines or ores belonging to the
Crown may be acquired from the Commissioner of Colonization and
Mines (a) as a mining concession by purchase, or (4) be occupied and
worked under a mining license.

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
to 1,000 acres under special circumstances.

The rates charged and to be paid in full at the time of the pur-
chase are $5 and $10 per acre for mining lands containing the superior
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
railway.

If containing the inferior metal, $2 and $4 according to distance
from railway.

Unless stipulated to the contrary in the letters patent in conces-
sions for the mining of superior metals, the purchaser has the right to
mine for all metals found therein ; in concessions for the mining of the
inferior metals, those only may be mined for.

. *The superior metals include the ores of gold, silver, lead, copper, nickel, graphite, asbestos,
mica, and phosphate of lime. The words inferior metals include all other minerals and ores.

Mining lands are sold on the express condition that the purchaser
shall commence dona jfide to mine within two years from the date of
purchase, and shall not spend less than $500 if mining for the superior
metals ; and not less than $z00 if for ihferior metals. In default, can-
cellation of sale of mining lands.

(#) Licenses may be obtained from the Commissioner on the fol-
lowing terms :—Application for an exploration and prospecting license,
if the mine is on private land, $2 for every 100 acres or fraction or
100 ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for
every roo acres, and (z) 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
prices mentioned.

Licenses for mining are of two kinds : Private lands licenses where
the mining rights belong to the Crown, and public lands licenses.
These licenses are granted on payment of a fee ot $5 and an annual
rental of $1 per acre. Each license is granted for 200 acres or less,
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-
Council may at any time require the payment of the royalty in lieu
of fees for a mining license 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
at th mine of the mineral extracted after deducting the cost of

mining it.

The fullest information will be cheerfully given on application to

THE MINISTER OF LANDS, MINES AND FISHERIES,

PARLIAMENT BUILDINGS, QUEBEC, P. q.
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PROVINCE OF

SCOTIA.

NOVA
Leases for Mines of Gold, Silver, Goal, Iron, Copper, Lead, Tin

— AN D—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of Chap. 1, Acts of 1892, of Mines and Minerals,
Licenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any number of areas are granted for a
term of 40 years at $2.00 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 quartz crushing mills who are required

to pay Royalty on all the Gold they extract at the rate of two per cent. on
smelted Gold valued at $19 an ounce, and on smelted Gold valaed 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. teo
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 fifty dollars, and an
annual rental of thirty dollars secures each lease from liability to forfeiture
for non-working.

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles, transfers, etc., of minerals are registered by the Mines
Department for a nominal fee, and provision ismade 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 stated that the Mining laws of the Province were the best
they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every
unit ; Lead, two cents upon every unit ; Iron, five cents on every ton; Tin
and Precious Stones, 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, Picton
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 HonN. A. DRYSDALE,

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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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.

Coal lands may be purchased at $:0.00 per acre for soft coal, and $z20.00
for anthracite. Not more than 320 acres can be acquired by one individual or
company. Royalty at such rate as may from time 1o time be specified by
QOrder-in-Council shall be voliected on the gross output.

QUARTZ.

Persons of eighteen years and over and joint stock companies holding
Free Miner's certificates may obtain entry for a mining location.

A Free Miner's Certificate is granted for one or more years, not exceed-
ing five, upon payment in advance of $10.00 per annum for an individual, and
from $50.00 to $100.00 per annum for a company, according to capital.

A Free Miner having 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 vein.

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

At least $100.00 must be expended on the claim each year or paid to the
Mining Recorder in lieu thereof. When $500.00 has been expended or paid
the locator may, upon having 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 tolocate 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.

PLACER MINING, MANITOBA AND THE N.W.T., EXCEPTING THE
YUKON TERRITORY.

Placer mining claims generally are 100 feet square; entry fee, $5.00,
renewable vearly. On the North Saskatchewan River claims are either bar
or bench, the former being 100 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 MANITOBA 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

wenty years, renewable in the discretion of the Minister of the Interior.

The lessee's right is confined to the sub‘merged bed or bars of the river
below low water mark, and subject to the rights of all 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 leasehold. . "

The lessee 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 each fifteen miles or fraction is
sufficient. Rental $10.00 per annum for each mile of river leased. Royalty at
the rate of two and a half per cent., collected on the output after it exceeds
5101000.00.

DREDGING IN THE YUKON TERRITORY.

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

OTTAWA, oth Dec., 1901.

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 1st
day of August in the year of the date of the lease.

The lessee shall have one dredge in operation within two years from the
date of the lease, and one dredge for each five miles within six years from
such date. Rental, $100.00 per mile for first year, and $10.00 per mile for

each subsequent year. Royalty ten per cent on the output in excess of
$15,000.00.

PLACER MINING IN THE YUKON TERRITORY.

Creek, Gulch, River, and Hill claims shall not exceed 250 feet in length,
measured on the base line or general direction of the creek or gulch, the
width being from 1,000 to 2,000 feet. All other Placer claims shall be 250 feet
square.

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

. The person or company staking a claim must hold a Free Miner's cer-
tificate.

The discoverer of a new mine is entitled to a claim 1,000 feet in length,
and if the party consists of two, 1,500 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 2145 per cent. on the value of the
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
each 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 paying a fee.

Work must be done on a claim each year to the value of at least $200.00,
or in lieu of work payment may be made to the’'Mining Recorder each year
for the first three years of $200.00, and after that $400.00 for each year.

A certificate that work has been done or fee paid must be obtained each
year ; if not, the claim shall be deemed to be abandoned, and open to occupa-
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 Yukon Official Gasette.

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 does not include within its
boundaries any mining claims already granted. A rental of $150.00 for each
mile of frontage, at the rate of 23 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 $5,000.00 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
open to prospecting for petroleum. Should the prospector discover oil in

paying quantities he may acquire 640 acres of avajlable 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 Counci}

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 trom 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.

The 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 season 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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ASSAYERS SUPPLIES
CHEMICAL APPARATUS

== Prospectors’ Qutfits Fine Chemicals
| ig%g Miners’ Outfits  Heavy Chemicals

Correspondence invited.
§O)
Prompt deliveries.

The Chemists & Surgeons Supply Go. Ltd.

CHAS. L. WALTERS (12 years with Lyman Sons) Manager
818 Dorchester St.

1\.

MONTREAL.

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

B SELLING AGENTS FOR

AINSWORTH BALANCES.
E  WRITE FOR CATALOGUE.
[0.0,C,0.0,C000 0 \‘)L')\')L)&X’)@(‘)@@@@ Q0,C,0.C.00.0,0,0030. 0000 N0 0,0,0,0C

Chemical and <2

Assay Apparatus

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HAMILTON-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 & Gompany

380, 882, 884 and 386 St. PAUL STREET
MONTREAL.

| THE DENVER FIRE CLAY CO0. }
§ |742 I74B Champa St., DENVER, COLORADO, U.S.A. S
ASSAYERS and CHEM STS ¢
O]

SUPPLIES, &
8 ‘‘‘‘ MANUFACTURERS OF 8
Furnaces, Crucibles, §

Scorifiers, Muffles, ¢

OOOOOO 0,0,0,0,C,0,0,0.0,0.0,

108

Roue.

Gentrifugal Grushing Rolls

TIRES
CUSIIONED BY SPRINGS

PATENIED -~

Common Rolls are to spring-tired Centrifugals
what the Dump Cart is to an up-to-date Rubber-tired
carriage. Spring-pressed tires absorb crushing shocks.
A cart, shaky enough at a walk, can scarcely hold to-
gether going faster on a road easy for a modern car-
riage.

If you are interested in a Roll constructed to
LAST and turn out the largest product at the smallest
expense, write for our catalogue of

CRUSHING, GRINDING and
SCREENING MACHINERY.

STURTEVANT MiLL Co.

BOSTON, MASS.



CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland

MANUFACTURERS OF

WIRE ROPES for

Collieries, Mines,
Aerial Tramways

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.

Tilustration of ¥” diar. Spec’al Improved Patent Steel Wire Rope, 1760 yards long, supplied to Dalzell Colliery, Motherwell, Scot.,
which ran two years and 8 months, shewing condition when taken oft. Previous rope from another maker lasted 1 year and 9 ‘months

TELEGRAMS—“ Ropery Rutherglen.” A BC, AI and Lieber's Codes used.

AGENTS IN CANADA:

Wm. Stairs, Son & Morrow Ltd., Halifax, N.S.
W. H. Thorne & Co. Ltd., Saint John, N.B.

Drummond, McCall & Co., Montreal.
John Burns, Vancouver, B C.

Drummond, McCall & (o,

IRON, STEEL and GENERAL METAL MERCHANTS

CENERAL SALES ACENTS

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

AND IMPORTERS OF

Beams, Channels, Angles and other Structural Material.
Steel Plates—Tank, Boiler and Firebox Quality.
Cold Rolled Steel Shafting.

Mild Steel Bars—all diameters.

Wire Rope. Snow Stea: ' Pumps.

Tool Steel.

e COMPLETE STOOK KEET IN MONTREAL....

General Offices: CANADA LIFE BUILDING -

. MONTREAL.

Montreal Pipe Foundry Go.

Limited

MANUFACTURERS OF
CAST IRON

- WATER AND GAS PIPE

and other Water Works Supplies.

“LUDLOW?” VALVES & HYDRANTS

- CENERAL OFFICES:
Ga.nada Lifo Building - MONTREAL

i

PIG IRON..
¢ C.I.F.” Charcoal Pig Iron, also
“Midland” Foundry Coke Pig Iron
MANUFACTURED BY

_CANADA IRON FURNACE COMPANY, LIMITED

RADNOR FORQES, QUE., and
Plants “{momo ONT. A

GENERAL OFFICES
CANADA LIF! BUILDING, MONTRIAL.

Geo. E. Drummond, Managing Director and Treasurer.



THE DUMINIUN WIRE ROPE GO. Leo

MO NTREAL CAN.
Manufacturers of LAN G’S »? PATENT WIRE ROPES

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

SOMETHING @& SOMETHING
NEW... TO LAST...

The Wearing Surface of Hemp. The Strength of Wire.
The Flexibility of Manila.

UNEXOELLED FOR TRANSMISSION AND PILE DRIVING PURPOSES

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

MINING AND CONTRACTORS' RAILS ...

RELAYING RAILS 301bs., 45 1bs., 66 1bs., 85 Ibs. per Yard

IMMEDIATE SHIPMENT.

..Mining Cars..

WHEELBARROWS xinos

SPECIAL ORE BARROWS
Charging Barrows

PICKS, SHOVELS, HAMMERS, TUQLS. Ere.. Erc,

Barrett Jacks. Car Movers.
ENGLISH OCTAGON DRILL STEEL $3851E0 v

Office . 299 ST JAMES ST, MONTREAL

o d

12 Ibs., 18 Ibs., 25libs., 30 ibs., por Yard

.IN STOCK..

LIGHT MINING RAILS o




