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CRUSHING PLANT FOR
PROVIDING FEED FOR
LIME KILNS.
EQUIPPED WITH

55"x36" BREAKER, PAN FEEDER
AND LIVE ROLL GRIZZLEY.
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The speed, low air consumption per foot drilled
and ruggedness of Cp Drifters combined with
the unique advantage of the <p “ Motorfeed ”
forms an unusually strong combination making
for outstanding drilling performance. Their
operation is easy because the steel is run down

AIR COMPRESSORS PNEUMATIC TOOLS

ELECTRIC TOOLS = DIESEL ENGINES
CONTRACTORS’ EQUIPMENT +« ROCK DRILLS

srpRIIN

automatically while the operator’s time and
energy are freed . . . fast because full use can
be made of the <p Drifter’s capacity right to
the end of the working day . .

the fatigue element is substantially reduced. Full

. safe because

information will gladly be provided.

VACUUM PUMPS
« DIAMOND DRILLS = OIL WELL TOOLS
CP26



This Heavy Media
Separation process
will treat ores of:
IRON, ZINC,
SILVER-LEAD,
MAGNESITE,
FLUORSPAR,
TIN, GARNET,
Etc., Etc.

MINING MAGAZINE

Many million tons of ore, metallic and non-
metallic, are at present being treated by this
process.

By arrangement with Cyanamid Products, Ltd.,
a Pilot Test Unit is available at our works, the
test results from which can readily be converted into
a full scale plant design.

The treatment of products from Heavy Media
Separation can, if necessary, be followed by froth
flotation, cyanidation, or by other ore dressing
methods.

Our world wide experience in the treatment of
ore is at your disposal.

FRASER & CHALMERS
ENGINEERING WORKS

ERITH, KENT.

Proprietors : The General Electric Co. Ltd.

london office: magnet house, kingsw ay
3
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HOW MUCH IS CONFIDENCE WORTH?

Often, of course, it is beyond price—the user must place complete
reliance on his materials or not use them at all. So his choice is
governed by what he knows or can find out for certain about their
properties. It is our policy to give thz full facts, good and bad, about
the materials which concern us. In terms of confidence it has proved
a most profitable policy.

THE MOND NICKEL COMPANY LIMITED

GROSVENOR HOUSE, PARK LANE, LONDON, W.I

MS3c/r
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"HARCO" N
Perforated Steel Plates

FOR ANY SCREENING OR
GRADING REQUIREMENT

lllustrated, Catalogue, M 450, sent on request.

GA.HARVEY A Co.(london)Ltd.

WOOLWICH ROAD. LONDON. S.E.7
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BTR-S1lw town

SERVICE TO INDUSTRY

Mechanical Handling

The movement of raw
materials and goods by Belt
Conveyors has revolution-
ised the heavy industries
and accelerated progress in
the production methods of
manufacturers and
distributors.

Immense saving of time
and money have been effec-
ted ; materials once con-
sidered to be unworkable
have been “ tamed” ; plants
have Dbeen literally built
around their conveyor
systems. Loads of every
conceivable type are being

cheaply and quickly trans-
ported over unbroken miles
of belting.

The B.T.R/Silvertown
Group has been closely
associated with this great
industrial development
from its inception. Today,
its Conveyor Belts are
aiding the industrial re-
covery in a thousand and
one fields—moving precious
grain for our daily bread,
carrying coal on and from
the coal mines, feeding the
production lines in Britain’s
most up-to-date factories.

THE B.T.R—SILVERTOWN GROUP

HERGA HOUSE,

*Engineers in Rubber *

VINCENT SQUARE,

6

LONDON,

S.W
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/W * NIGHT

year in and year out Robey plants are
giving reliable service

This is the direct result of the enterprise and initiative
exercised by Robey of Lincoln throughout many years experience in
the manufacture of:—

DIESEL ENGINES ROAD AND QUARRY PLANT
STEAM ENGINES AIR COMPRESSORS

BOILERS FIBRE MACHINERY

MINING PLANT CASTINGS OF ALL SIZES

ROBEY |- CO LTD LINCOLN

London Office Commonwealth Bonk Chambers
10, Old Jewry E.C.2.
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AIR  COMPRESSORS

Reciprocating and Turbo types up to 20,000
cubic feet per minute, including special designs
for pressures up to 400 atmospheres —

Motor driven air compressors installed at a Copper Mine.

OUTSTANDING RELIABILITY -

LOW OPERATING COSTS-

Many “ B & M ” compressors are running with
unimpaired efficiency after 25 years’ service.

BELLISS &MORCOM L

BIRMINGHAM 16, ENGLAND

Other manufactures
STEAM ENGINES STEAM TURBINES CONDENSING PLANTS

OIL ENGINES = "ARCA" REGULATORS = PNEUMATIC HOSE COUPLINGS

8
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1896

AUSTRALIA. Sydney :
Australian General Electric
Proprietary Ltd., G.P.O. Box
2517.

Melbourne : Australian Gen-
eral Electric Proprietary Ltd..
G.P.O. Box 538-F.

NEW ZEALAND. Welling-
ton : National Electrical &
Engineering Co., Ltd., P.O.
Box 1055.

CHINA.

1946

YEARS OF
PROGRESSIVE
SERVICE TO THE
ELECTRICAL
INDUSTRY

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED.
RUGBY. ENGLAND.

INDIA. Calcutta :

Associated Electrical Indus-
tries (India) Ltd., P.O. Box
271

Bombay : Associated Elec-
trical Industries (India) Ltd.,
P.O. Box 484

Shanghai : Inniss &
Riddle (China) Ltd., 43, Yuen
Ming Yuen Road.

Hong Kong : Inniss & Riddle
(China) Ltd., 1st Floor David
House, 67-69, Des Voeux
Road Central.

RHODESIA. Bulawayo:
Johnson & Fletcher Ltd., P.O.
Box 224.

SOUTH AFRICA.
Johannesburg : Wilson & Herd
Ltd.. P.O. Box 7733.
Capetown : Wilson & Herd,
Engineering (Pty.), Ltd. P.O.
Box 1459.

WEST AFRICA.

Sekondi, Gold Coast Colony :

The West African Electrical
Co., P.O. Box 8.

and others throughout the world.

Principal Overseas Representatives for the BTH Company :

KENYA, UGANDA. TAN-
GANYIKA.

Nairobi : R. G. Vernon & Co.,
P.O. Box 124.

Nairobi: British East Africa
Corporation (1939) Ltd., P.O.
Box 182.

Dar-es-Salaam :  Lehmann’s
(Africa) Ltd. (for lampsonly),
P.O. Box 163.
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The photograph Thom two flameproof
thrustor? on a haulage winder In the '
foreground the thrustor operates my
auxiliary brake through ,

a Pichrtng governor

on to the ‘high

speed theft

METROVICK

Hame™UYorooF

THRUSTORS

Wherever a straight thrust motion is

required the thrustor is being used for APPLICATIONS

ever increasing applications. It is sup- include Operation of:

plied for 2 or 3 phase 50 cycle working

at 650 volts, the three types of thrustor, BRAKES

giving from athrust of 150 Ib. with a 3in. LATCHES

stroke up to 800 Ibs. with a 12 in. stroke. GATES
HOISTS

SLIDING DOORS
CONTROL VALVES

or wherever a brake

IC K ers magnet or a lever
mechanism is used.

Send for descriptive leaflet 12/4-1.

171 601
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NATIONS AGREI

that the Symons Cone is without equal for
fine crushing operations. This is evidenced
by its use in practically every industry in
every country throughout the world where
ores, rock, gravel, slag and similar materials
are produced in quantity. Users amongst
all nations agree that the Cone delivers
a finer product in greater capacity at
lower cost than was ever possible with
any type of reduction crushing equipment.

NORDBERG MFG. CO

Brook House, Park Lane, London,
Telephone: Mayfair 3067/8  Telegrams: Nordberg, Audley, London

Head Office and Works : MILWAUKEE, WISCONSIN, U.S.A.

SYMONS CONE CRUSHERS

12
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UNIFORMITY

The constant uniformity of Bear Brand Xanthates
is one of the outstanding characteristics of these widely
accepted flotation reagents.

Users know that any single drum or carload of
drums can be depended upon to show the same quality
as previous or subsequent shipments.

Z3—Potassium
Ethyl Xanthate

Z4— Sodium
Ethyl Xanthate

Z5*—Potassium
Amyl Xanthate

Z6*—Potassium
Pentasol
Amyl Xanthate

Z8—Potassium
Secondary
Butyl Xanthate

Z9— Potassium
Isopropyl Xanthate

Z10— Potassium
Hexyl Xanthate

*Frozn Sharpies
Amyl Alcohol

GREAT WESTERN DIVISION
THE DOW CHEMICAL COMPANY

SAN FRANCISCO CALIFORNIA, U.S.A.

pioneer producers of Xanthates CHEMICALS

INDISPENSABLE TO INDUSTRY

for metallurgical use

13
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THERMAL fiJota theory—a tried method

already operating in, m any

LINKAGE ¢rocrecsive prants

1 SAVES FUEL What is “ Thermal Linkage ” ?
2 CUTS How_does _it i':tchieve su_ch noteworthy t_‘esults?_
PRODUCTION Brlef_ly, it is a prac_tlc_al method of |nteqrat|ng your
heat-using processes, aiming towards operating them as
COSTS a single co-ordinated heat-using plant. With Thermal
3 INCREASES Linkage, total heat will no longer be independently
OUTPUT supplied to the several separate points of consumption.

Instead, heat is systematically circulated from point
to point, achieving maximum work, minimum waste.

Thermal Linkage saves brewer 46% of his coal

METHOD USED: Direct-fired
copper converted to steam-
heating. = Heat exchanger in-
stalled to utilise vapour from
copper.  Para-flow cooler in-
corporated, allowing cooling
water to be heated direct to
135°F. Steam coil in liquor tank
trapped and all condensate re-
turned to hot well. Steam
leakages stopped. Exhaust from
boiler feed pump passed through

coil in the hot well. At hot-well
temperature of 185°F. all con- Raf/IKO a sma® brewerg used 13 tons of coal weekly
densate diverted into hot-water D eiore to produce 70 barrels per day.

storage tank by thermo-regu-
lator.

FOR COMPLETE DETAILS SEE
"FUEL EFFICIENCY NEWS,”
JANUARY, 1946.

QONSIDER
C THERVAL
~ LINKAGE

"/ /ii11M ! NOW
The need for fuel efficiency is
pressing and will remain so. If
the principles of Thermal Linkage
are not being applied to your
plant, go into the matter now.

FOR GENERAL_I_NFORMATIO'N W tp
see Fuel Efficiency Bulletin coTTH oAk
No. 21 (The Construction of HASHING WASHING
a Factory Heat Balance). + +

for specific advice and
guidance contact your Regional
Office of the Ministry of Fuel
and Power.

he same brewery for the same output, consumed
only 7 tons per ‘week.

—_—
—

ISSUED BY THE MINISTRY OF FUEL AND POWER

14
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Producer of the World’s Widest Line of Major Industrial EQuipment
. over 1,600 Different Products that Further Good Living !

Seven Allis-Chalmers 10% by 1/ foot Ball
Mills with herringbone gear drives installed
in processing plant. Allis-Chalmers builds
ball mills in diameters from 3 to 10% feet ;
lengths from %to 2 times diameter. Avail-
able in diaphragm, overflow, peripheral
discharge, batch and special open-end
types. For an unbiassed recommendation
to suit your grinding needs call on Allis-
Chalmers—builders of the world's largest
line of grinding mill!

ALLIS-CHALMERS MANUFACTURING COMPANY offer products of quality and
integrity as the builders of the world’s widest range of major industrial equipment.
For Allis-Chalmers builds complete power generation, distribution and control equip-
ment— pumps— motors— V-belt drives— crushing, cement and mining equipment—
flour— milling, food and chemical processing equipment—in all, over 1,600 different
products that aid industry and further good living ! Your enquiries for information or
literature will receive prompt attention from—

ALLIS-CHALMERS
MANUFACTURING COMPANY,

TOTTON, SOUTHAMPTON

Telephone: TOTTON 3161/2.

15
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The

GUARDIAN OF THE PITS

\ Efficient braking is an important con-
tributionto the safety of the pits and
where the FERODO Lion keeps guard
the safety of Winding Gear is assured.

FERODO Friction Materials give longer
periods of unfailing service because
they are the outcome of ceaseless ex-
periment and research in the FERODO
Test House where the most drastic
efficiency and endurance tests are con-
[ stantly carried out to ensure that
FERODO Brakes are the best of then-
kind. Ensure safety and economy:

always specify

FERODO

FRICTION LININGS

- CHAPEL-EN

16

-LE

- FRITH HHbag gk



THE MINING MAGAZINE

Use an
EDGAR
ALLM
STAG

BATE MILL

FOR GRINDING DOWN ORES
AND OTHER MATERIALS TO
SPECIFIED FINENESSES

Special Features:
Continuous feed and discharge.
Simple, solid construction.

Low upkeep.

o o I Ht

Accessibility of parts.

Write for pamphlet to :

EDGAR ALLEN & COMPANY,L™

IMPERIAL STEEL WORKS!-SHEFFIELD-9

Also Tube Mills, Crushers, Granulators, etc.

17 M.M.



Products include:
DIESEL ENGINES

STEAM TURBINES
STEAM IENGINES
HELICAL GEARING
CONDENSII\IG PLANT
DE-AERATORS
CENTRIFUG.AL PUMPS
TURBINE PUMPS
AXIAL FLOW PUMPS
D.C. GEN.ERATORS
D.C. MOTORS
CONTROL GEAR

SWITCHBOARDS

THE MINING MAGAZINE

W. H. ALLEN—the name that is backed by over
65 years’ specialised experience in mechanical,
hydraulic and electrical machinery, conforming to
the latest scientific and technical developments
and maintaining a world-wide reputation for quality
and reliability.

We specialise in the design and construction of
complete power generating plant and pumping

machinery installations for industry and public
services.
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DUNLOP

DUNLOP Face belts delivering to Gate belt at the Manchester Colliery Company's Workings

DUNLOP RUBBER CO. LTD., GENERAL RUBBER GOODS DIVISION, CAMBRIDGE STREET, MANCHESTER

London :Clerkenwell House, Clerkenwell Green E.C.I.

Birmingham: Dunlop House, Livery Street, 3.
Liverpool: 24 Cornhill, Park Lane, I.

Glasgow : 48-60 and 70-78, North Wallace St., C.4.

46/cRG2TA
2—2

19
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Made in sizes to
handle from 50 to 5,000
gallons a minute.

Simpler
and
Faster

They are the only pumps in the world
which pump and reprime without re-
As a consequence, they
are simpler and much faster. Only
little to wear,

They handle
dirtier water—up to 25% content of
reliable non-stop
workers, giving you efficient, trouble-

circulation.

two moving parts;
nothing to go wrong.

solids. They are

20

free service, year in, year out. May

we send you details ? Ask any ques-
tions you like.

carefully.

They will be answered

PEGSON Ltd., Dept. P. 3L
Iddesleigh House, Caxton Street,
Westminster, London, S.W. |

Phone : Abbey 2373.

Works : Coalville, Leicester.
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Gate type air flow
indicator.

Curved tube manometer
for air or gas flows.

THE KENT RS/C METER

Being of the shunt type, the Kent RS/C steam
meter is simple in itself, and simple to instal. It
can be put in the run of the main, or in ashunt by-
pass across an orifice in a large main. A particular
feature is its suitability for checking steam con-
sumption of individual departments or machines.
Slow pulsations amounting to as much as 90% of
the range do not affect the accuracy of integra- Air or gas flow recorder

Ring-balance type.

tion. The meter is suitable also for air.

GEORGE KENT

GEORGE KENT LTD., LUTON AND LONDON
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2 b What is a Diamond Core Drill— hole to keep the bit from “ burning ”

Briefly it is a machine which rotates a and to wash up sludge or cuttings which

line of hollow steel rods having attached are part of the sample. At intervals
a core barrel and bit. As these rotate rods are pulled and cores extracted
they are fed or advanced into the rock from the core barrel. Cores and sludge
as drilling proceeds. Water is pumped give a perfect record of what actually
through the rods to the bottom of the lies at depth.

Use the LONGYEAR Junior Straitline
for Deeper Core Drilling

This model with a capacity of 900 ft. of |-in.
core is in demand for general exploratory
purposes. Drilling from surface or underground
it reveals the location and size of your ore body.
Core and sludge samples produced and analysed
disclose the quality and grade of ore.

The Junior Straitline may be equipped with
petrol, air, electric or Diesel motive power. The
swivel drilling head may be either screw feed or
hydraulic type. Bit speeds up to 2,100 r.p.m.
are obtainable. There is a 4-speed transmission
and a drum hoist. Write for particulars.

CANADIAN LONGYEAR, LIMITED, Norlh Bay, Ontario, Canada

LONDON REPRESENTATIVE
AUSTIN HOY AND COMPANY, LIMITED, 39, St. James Place, S.\W. |

Other representatives in Oslo, Norway ; Helsinki, Finland ; Johannesburg, S.A.; Perth,
Western Australia; Wellington, New Zealand.

22
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MORSE DEPENDABLE CONCENTRATING
EQUIPMENT COMPRISES

Morse-“Weinig” Flotation Cells
Flotation Reagent Feeders
Vacuum Drum Filters
Vacuum Disc Filters
Filter Vacuum Equipment
Rake and Air Lift Agitators
Propeller and Air Lift Agitators
Propeller Type Conditioners
Standard Rake Thickeners
Morse Thickener Improved Rake Thickeners
Vari-Stroke Ore Feeders
Pulp and Ore Samplers
Precipitation Equipment
Improved Mineral lJigs
Concentrating Tables
Muffle and Melting Furnaces
Laboratory Equipment

We also manufacture grinding,
classifying, drying, roasting and

ore handling plant.
Morse Conditioner

Morse-"Weinig” Flotation Machine Morse Drum Filter

HEAD, WRIGHTSONtCOLT?

STOCKTON FORGE, STOCKTON-ON-TEES

23 i0'w
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cPfrac/ivfzriyio/tn

l'ecalemi'T

AUTOMATIC MECHANICAL
LUBRICATION

Hydraulic & Mechanical, Designing & Manufacturing
Engineers

GREAT WEST ROAD, BRENTFORD, MIDDX.
Phone: EALing 6661 (16 lines)

1044 1)U

hroughout ilie ages every branch oj
art, science and industry has produced its

masterpieces.

Today the 'T &calemit rentford ”
QfYlechameal (zPutnfy- one oj a series
designed to meet all the lubricating
reduirements oj industry- can justifiably
be designated a masterpiece 0j engi-

neering ingenuity and craftsmanship.

26
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For Haulage in
MINES ana QUARRIES

All round operation is the keynote of the Ruston Oil
Engined Loco. Under the most arduous conditions the
Ruston machine has proved its ability to give satisfaction,
whether it be on the surface or for underground use, for
narrow or standard gauges.

The Loco is made entirely by Ruston—there being no
divided responsibility.

Ask lor descriptive catalogue

RUSTON
OIL ENCINED LOCOS

RUSTON & HORNSBY LTD. . LINCOLN

Associated with DAVEY PAXMAN & CO.. LTD.. COLCHESTER

27
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the WILFLEY

MINING MACHINERY CO.r LTD.

Specialize in the design and construction

of self-contained gravity concentration
plants for use on small mines, as pilot plants to try out bulk samples, for making

test runs to check results before installing large-scale equipment, or for treating

tailings, residues, secondary ores, and the like.
These plants embody the most suitable types of crushing, grinding, screening,

concentrating, and handling appliances and are designed to economize in capital,

installation and operating costs.
WILFLEY CONCENTRATING TABLES WILFLEY SAND PUMPS
COPPUS FANS AND BLOWERS
MACE SMELTERS MACE SINTERERS
SALISBURY HOUSE, LONDON, E.C.2

Telegrams: Wrathless, London

~ communications to :

Telephone: Mansion House 1674

"My A b.h.p. National gas engine No. 1241 has been in regular
use since 1891. It is driving my farm machinery — grist mill,
chaff cutter, etc. Repairs have been negligible and | readily

express my great satisfaction with it's long and efficient service.”

Extract of letter from Mr. H. C. Haldane, Clarke Hall, Wakefield

IT BEARS THE HALL-MARK
OF HIGH-CLASS MATERIALS
AND GOOD WORKMANSHIP.

NATIONAL GAS AND OIL ENGINE CO.LTD.
ASHTON-UNDER-LYNE LANCASHIRE
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NOISE

Andre direct-bonded, solid rubber tyres for Works Trucks embody the
method of tyring proved in Tank Bogie Wheels.

Prompt deliveries of new wheels and tyres for LISTER Trucks or customers’
own wheels retyred.

For full details of Andre Rubber bonded-

to-meral, please request our comprehen-

sive treatise wElastomeric Engineering,™*
gladly supplied to responsible executives.

tiH O M
RUBB

KINGSTON-BY-PASS, SURBITON, SURREY
THEHNE aE iSIa.

faUSUBftUBB

29
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Getting

D own

O f course you don’t have to take
us too literally, but we assure our

innumerable friends that we are

pressing on with the production of

all the well-known u Ayo ” Testing

Instruments with a view to speeding

up delivery dates as time goes on.

Meanwhile we have not neglected

to use the advances perfected

during the war years, and the

several new Instruments scheduled
j i . *ij
for earl'y Prohuctlon wifl measure up

to the traditional “ Avo ” standards

of accuracy and reliability.

Sole Proprietors and Manufacturers :—

Automatic Coil Winder & Electrical Equipment Co. Ltd., winder House,

TH

FOR WELDINGS

ViPy !

AND FABRICATIONS

~ggyjCpi

The 50-range Model 7 Universal AvoMeter
. [

leader of the world-famed range of = Avo

Measuring

their compact portability, dependability,

is the

Electrical

Instruments which are appreciated for

and a

steadfast accuracy which is often used as a standard

by which other instruments are judged.

descriptive pamphlet available on application.

Douglas St., London, S.W . | Phone -

He may be able to interest you in our other activities—

SHEET METAL AND

PLATE WORK,

PRECISION

MACHINING, PLASTICS MOULDS AND MACHINERY
MANUFACTURE, ALSO COMPLETE COAL PREPARA-

TION AND MATERIALS HANDLING PLANTS.

In the

near future STOVE AND VITREOUS ENAMELLING

Send your enquiries to

E BIRTLEY

COMPANY

LTD.

30

BIRTLEY, coO.

Fully

Victoria 3404-8
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UIRELLI UTENERAI

Made at Pirelli-General Cable Works. Southampton

This new range of cables has been specially
designed to meet the need for a welding
cable that is extremely flexible and easy to
handle and yet will stand up to the heavy
service demanded. One more example of
how the Company’s research and produc-
tive resources in the cable field are always
alert, ready to improve and develop.

TN

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C. 2 Nsme\/

31
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HIGH EFFICIENCY
INDUSTRIAL PLANT

WESTGARTH

BROWN BOVERI. LTD.
H ARTULETPOOL

IDAVIES MAGMET WORKS 17F

W ARE, HERTFORDSHIRE. Telephone: Ware 48?.

32 MM. Il tg*
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Craelius

PROSPECTOR'S CORE DRILL

Drilling Depth 600 ft.

Cores 1] in. to f in. Automatic pressure controlled screw feed.
Weight with engine and flush pump 1,150 Ib. Drive air, electric, or petrol.

CRAELIUS COMPANY, Ltd.
12, CLARGES STREET, LONDON, W. |

TELEPHONE: GROSVENOR 1378 9
TELEGRAMS : CRAELIUS, LONDON
Agents for
THE SWEDISH DIAMOND ROCK DRILLING COMPANY

33
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Ropes for shipping ; ropes for
mining ; ropes for engineering ;
ropes for agriculture ; ropes for
fishing ; ropes for excavating ; ||

ropes for transport. Ropes for

rmighty nawser 10 humble siotnes  THE CYANIDE PROCESS
toots for their most etricient we.  WAS FIRST USED

of the scope of the scivities of  FOR GOLD EXTRACTION

British Ropes Limited. In addi-
tion, we make twines and cords, and, after nearly 60 years, like
canvas and tarpaulins and wire of
all descriptions. It is safe to say

that whatever your business, Sodium Cyanide it is still unsur-
British Ropes Limited can serve passed as the means of recovering

" Cassel Brand" High Grade

gold from refractory ores.

BRITISH . ;
RITISH - «CASSEL’ BRAND

LIMITED CYANID

MANUFACTURERS OF WIRE ROPE,

WIRE, HEMP CORDAGE & CANVAS
Head Office :

DONCASTER ENGLAND INDUSTRIES LIMITED

LONDON, s.w.l

IMPERIAL CHEMICAL

MGXX7
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RODUCTS OF

K. O. STOKES A Co., Ltd.

AUTOMATIC
PULP
SAMPLER

The sampler is designed
collect a truly representative
sample from a stream of liquid
or pulp and can handle par-
ticles varying in size from
1£ in. downwards in either
wet or dry conditions.

to

The table below shows the
weight of sample (in Ib. per
hour) collected per ton/hour
for various cutter widths and
time intervals.

By means of this table the
weight of sample in Ib. gathered
per hour can be calculated. To
do this : Multiply the figures in
the table by the tons per hour
known to be passing in the
main stream of liquid or pulp.

Time CUTTER WIDTHS IN INCHES (Usually 3 times particle size)
Interval . . . . .
Minutes t i i i i 1 It H 2 2i 3
5 0 078 0-156 0 234. 0-311 0-467 0-622 0-778 0 934 1-25 1-56 1-87
10 0 039 0-078 0-117 0-155 0-233 0-311 0-389 0-467 0-625 0-780 0-935
15 0 026 0-052 0-078 0-104 0-156 0-208 0-260 0-312 0-416 0-520 0-624
20 0019 0-039 0-058 0-077 0-116 0-155 0-194 0-233 0-312 0-390 0-467
30 0013 0-026 0-039 0-052 0-078 0-104 0-130 0-156 0-208 0-260 0-312

R. O. STOKES & CO. LTD.

Mechanical and M

etallurgical Engineers

538/540, SALISBURY HOUSE, LONDON, E.C.2

Telephone : MANsion House 1161.

Telegrams : Rostoke, Phone, London.
Cables : Rostoke, London.
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CAST STEEL
HUDSO WHEELS

MADE IN

OUR OWN STEEL FOUNDRY

Also Makers of
COMPLETE WHEELS AND AXLES

Quick Deliveries

ROBERT HUDSON LTD- LEEDS

LONDON OFFICE: 21, Tothill Street, SSW.Il. ’'Phone: Whitehall 7127.

WINDERS OF ALL SIZES

WITH DRUMS UP TO 14 0" DIAMETER

300/460 H.P. DOUBLE DRUM ELECTRIC WINDER

USKSIDE ENGINEERING Co. LTD.
NEWPORT, MON., ENGLAND

TELEPHONE: NEWPORT 3921 TELEGRAMS: USKSIDE, NEWPORT
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Photo by courtesy of 1.0.1. (Explosives) Ltd.

The advance of micro-chemical technique has
been facilitated by the reliability and handiness
of Oertling micro and semi=micro balances.

For example : The No. 63 P/PB
micro-chemical balance
gives direct readings in
thousanths of a milligram
up to 0-1 mg, plus or minus,
without the use of riders or
fractional weights.

L. OERTLING, LTD.
no, GLOUCESTER PLACE, LONDON, W. i.
(Near Baker Street Station.) 'Phone :WELbeck 2273
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YUBA EXPERIENCE WILL HELP
TO SOLVE YOUR DREDGING PROBLEMS

If your plans include the dredging of alluvial deposits YUBA can
help you to prepare for the future. Whether your problems are deep
digging or shallow deposits, clay, boulders or sandy ground, a new dredge
or a redesigned dredge, YUBA experience can help you solve your
particular problem.

YUBA has specialised in the manufacture and field construction of
alluvial mining dredges for almost 40 years and has unequalled experience
gained from daily association with dredge operators.

YUBA therefore offers the operator a unique service—the ability
to solve his unusual dredging problems.

vubr mMnNnNuUFRciURING co.

351 California St., San Francisco, California
AGENTS:
RITUUIRL DREDGES LTD.

CABLES-Yub.

Temporary Address :— Renfrew, Scotland.

WORTHINGTON-SIMPSON

Type < AT " Two
Stage Air Cooled.

OTHER PRODUCTS

High Lift Centrifugal Pumps,
Vacuum Pumps, Boiler Feed
Pumps, Surface Condensing
Plants, etc., etc.

Send your Enquiries to
WORTHINGTON

SIMPSON,

Type *

DA~

Two -

Stage W ater Cooled.

LTD
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THE BEAUMONT DRAG SCRAPER

The Beaumont Drag Scraper with its finger-tip control enables

one unskilled man to stock and reclaim thousands of tons of coal.

The Technical Staff of International Combustion Ltd. are always ready to

m bring their exceptional experience to any Material Handling problem.

INTERNATIONAL g ) COMBUSTION LD

NINETEEN WOBURN PLACE, LONDON, W.C.lI

H.2
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DREDGER GEAR

POINTS TO REMEMBER:—

'""Era Manganese
Steel of which we
are the original
inventors is unsur-
passed for long life
and resistance to
wear.

T~ATWe have had
50 years experience
in the
of Era
Steel to
problems.

application
Manganese
dredging

We

ATWe are equipped
both in plant and
technical experience
to deal with the
largest and heaviest
components for
modern dredges.

ek Our range covers
Gearing, Buckets,
Rollers,
Grubbers, and in
fact all moving parts
subjected to heavy
wear.

Tumblers,

ready

to deal with your
problems NOW.

HADFIELDS Ltd.,

East

HECLA WORKS,

(of which Hadfields
are the sole makers)

Pin held at three points A. B. C., which prevents
any possibility of the pin “ rocking ” in the eye of
the bucket.

The device is fitted to both ends of the pin.

SHEFFIELD, ENGLAND.
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EDITORIAL

T HE New Zealand Government announces

its intention to enlarge the Otago
School of Mines and to augment its equip-
ment, particularly in connexion with plans
for the development of its policy of taking
over “ worth-while ” coal mines.

| T was recently announced that the tribunal

appointed to determine the * global
sum” of compensation to be paid for the
assets of the coal industry to be transferred
to the National Coal Board under the Coal
Industry Nationalization Act of 1946 had
issued its award. The amount involved is
set at £164,660,000.

S PEAKING at the recent annual general

meeting of the Malayan Chamber of
Mines held in London the chairman, Mr. A. G.
Glenister, said applications for financial aid
towards rehabilitation were now being
received from operating companies and that
they were being examined by the Govern-
ment.  The Chamber had been able to
minimize delays in obtaining supplies, but
while requests had been dealt with as quickly
as possible delay in starting up many of the
“ A7 class dredges was inevitable. A few
dredges had been started up and certain
hydraulic mines had commenced production
on a small scale.

E ARLIER this month the London official

selling price for silver was raised from
44d. per oz. to 55|d. It will be recalled that
the quotation was advanced to 44d. from
its war-time level of 25|d. on September 24
last. The new change is directly attributable
to the recent increase from 71-11 cents to
90J cents per oz. in the United States
Treasury’s buying price for newly-mined
domestic silver, which had the effect of
raising the price of foreign silver in American
markets to 90f cents per oz. The advance
in price is thought likely favourably to
influence silver mining operations in various
parts of the world.

C LAIMS by British owners for the

restoration of the control of pro-
perties in Yugoslavia are to be dealt with
by a Mixed Commission which has been
set up in Belgrade. In order to facilitate
the work of the United Kingdom representa-
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tive in presenting and pursuing claims for
such restoration a register of British
property in Yugoslavia is now being estab-
lished. It is to be kept in the Trading with
the Enemy Department, 24, Kingsway,
London, W.C. 2, to which address applica-
tion should be made for the appropriate
forms. Similar registers are also being
established for those having rights and
interests in Czechoslovakia and Poland,
since it is also announced that the Govern-
ment is now willing to represent such claims
to the Governments of those countries.

United Kingdom Mineral Resources

The constitution of the Government Com-
mittee of Inquiry into the metalliferous and
other mineral'resources of this country was
announced in the House of Commons earlier
this month by the Minister of Fuel and
Power. The name of the chairman, Lord
Westwood, was given in our July issue.
The other members of the committee, which
is predominantly technical, are : Mr. T.
Balogh (Institute of Statistics, Oxford
University), Mr. A. R. Davies (a member
of the firm of Messrs. T. C. Horabin and
Partners, industrial consultants), Professor
W. R. Jones, Mr. L. C. Hill (of the Rio Tirtto
Company), Professor A. O. Rankine, Pro-
fessor J. A. S. Ritson, Mr. Stanley Robson
(of the Imperial Smelting Corporation),
Mr. Tom Steele, M.P., Captain Peter Thorney-
croft, M.P.,, and Mr. R. E. Yeabsley (a
member of the firm of Messrs. Hill, Vellacott
and Co., chartered accountants). The
secretary is Mr. W. C. C. Rose. The com-
mittee is to be known as the “ Mineral
Development Committee ” and has been
given the following terms of reference : “ To
inquire into the resources of minerals in the
United Kingdom, excepting coal, oil, bedded
ironstone, and substances of widespread
occurrence ; to consider possibilities and
means of their co-ordinated, orderly, and
economic development in the national
interest, and to make recommendations in
regard thereto.” No notice has yet been
given of when the committee is to start
work, but it will, no doubt, first have the
opportunity of reviewing the evidence
collected during the war by the Non-Ferrous
Minerals Development Committee appointed
by the Minister of Supply, of which Sir
William Larke was chairman and Professor
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Ritson also a member. Of this earlier com-
mittee Mr. T. Eastwood and Dr. M.
MacGregor of the Geological Survey were
also members and it seems a pity that the
Survey is not represented on the body now
set up. However, the new Mineral Develop-
ment Committee is worthily constituted and
it is to be hoped that its work may have
more effect on the Government’s attitude to
metalliferous mining than has that of others
in the past.

As we have so often pointed out before
this country sadly lacks a Government
department capable of undertaking the type
of work that is carried out by the Bureau
of Mines in America. The United States’
non-ferrous mining industry is, of course,
vastly more important than our own and,
as a revenue producer, of more immediate
interest to its Government. This country,
however, has had past mining history and
the output of our mineral fields and the
aptitude of British engineers have played
no small part in the expansion of mining
activities all over the world. At present,
with the exception of the surviving Cornish
tin industry, there is little that would warrant
the formation of an official organization
capable of handling urgent operating
problems, but from a larger viewpoint we
may conceive that our position, at the heart
of an Empire, may be such as to warrant at
least an examination of such a project. The
British Dominions overseas are quite capable
of dealing with questions affecting their own
mineral industries ; indeed, we might have
taken as our mirror Canadian action in this
respect instead of the United States Bureau.
Britain has, nevertheless, wide interests in
overseas mining and many Colonial depen-
dencies looking homeward for support.
A central institution here capable of help-
ing them would do much to assure the
development and conservation of Imperial
mineral resources.

The suggestion thrown out in the previous
paragraph may, of course, be thought
impracticable. The Minister can, however,
do several things to strengthen the hands of
institutions already in being. The Geological
Survey, for instance, now taking a welcome
practical outlook on mineralized areas in
this country, might well be provided with
the means of carrying out vital exploratory
work. A drilling department capable of
testing likely areas could not only confirm
geological theory but provide tangible
evidence of mineral resources, while the
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ability to run a bulldozer over an outcrop
might solve many a structural problem and
give valuable aid in assessment work. At
the same time we may be permitted to
refer once again to the importance of fostering
fundamental research in mineral dressing
in this country. This can be done directly
by suitably equipping and staffing one of
the laboratories already in existence. Mineral
dressing is rapidly changing to mineral
processing and the change is likely to be
accelerated as the richer deposits become
exhausted and complex and lower-grade
bodies achieve new importance as mineral
reserves. If the establishment of a central
organization is considered out of the question
then surely these are two practical steps
that the new Committee might with justice
recommend. They might, indeed, be the
only steps possible at the outset.

British Mining Interests Overseas

Mining companies registered in this country
have long felt the need of a representative
association able to speak for the industry as
a whole and in the m agazine for November
last it was noted that such a body was in
process of formation. The registration has
now been approved by the Board of Trade
of the British Overseas Mining Association
(B.O.M.A.). As readers will recall, a Mining
Taxation Committee was formed in 1942.
The results it achieved determined the
leaders of the industry to create a permanent
organization representative of all overseas
mining interests in this country and the
present Association is the result.

The activities of the British Overseas
Mining Association are intended to cover all
metals and minerals mined overseas by
companies registered in or directed from
this country and one of its prime functions
will be to continue to review the question
of taxation and to ensure that the benefits
of the industry are not lost to this country
for any technical, commercial, or political
reason, the Association being prepared to
work in close consultation with the Govern-
ment on the strategical aspects involved.
It will also interest itself in tariff policies
as well as in the compilation of statistics
relating to the mining industry. The Associa-
tion emphasizes its readiness to welcome
co-operation with other organizations such
as the British Non-Ferrous Metals Federa-
tion, the British Non-Ferrous Smelters’
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Association, and all associations interested
in common problems. It is supported by
a majority of mining companies and is an
entirely non-technical body. The activities
of the Association are not intended to over-
lap or to compete in any way with those of
existing Chambers of Mines in Empire
countries. Its primary function is to protect
the interests of companies in the United
Kingdom operating, managing, or acting as
consultants to mines or ancillary plants
abroad. The Association believes that it can
work in close co-operation with other Empire
mining organizations and that it will be
able on occasion and when requested to
render them assistance in negotiations with
the British Government and in various
other ways.

The President of the new Association is
Lord Geddes and its vice-president is the
Hon. R. M. Preston. Atan inaugural luncheon
held in London on September 29 Lord Geddes
indicated the benefits British overseas mining
confers on the United Kingdom as being
classified in four groups—namely, contribu-
tion to employment, the foreign exchange
provided, the strategical importance, and
the part played in opening new- territories
and establishing secondary industries therein.
He referred in no uncertain terms to the
réle which this country has played in the
development, first, of its own mineral
deposits and, secondly, of those in many
countries overseas. He suggested that the
economic significance of metals could not
be over-emphasized. Before the war, Lord
Geddes said, oversea mining companies
provided the United Kingdom by way of
exports and dividends,returned with one
job out of every 85 jobs provided by all
other sources of employment. The wasting
assets abroad are, indeed, likely to disappear
entirely unless foreign owners can be
persuaded to come to London for financial
and other services. To this extent the
industry depends on the goodwill of the
Government and it is to ensure this and to
serve mineral interests overseas that the new
Association has been formed. It deserves
the backing of all mining companies operating
abroad and the only wonder is that it was
not formed long ago.

Nigeria in 1944

According to the Nigerian Mines Depart-
ment Annual Report for 1944, which has
recently become available, the feature of the

year was the record export of columbite,
which was more than double the best annual
figure previously achieved. Throughout the
year under review the Ministry of Supply
naturally required the maximum possible
output of tin ore, the whole of the production
going to Britain for smelting, and the Chief
Inspector of Mines also reports that a great
deal of interest was shown in columbite,
which, in Nigeria, is a by-product of tin
mining. He notes that the ground mined in
the Colony is partly alluvium and partly
detritus, derived from two distinct
mineralizations associated with an Older
and Younger granite respectively. Over 90%
of the cassiterite exported from Nigeria, he
says, is from mines working in ground
derived from the Younger granite and in
nearly all these mines columbite is associated
with the cassiterite, in some mines in quanti-
ties worth recovering. Columbite, like
cassiterite, survives through the detrital
stage, the report states, into well-sorted and
much-concentrated alluvial placers, but in
very few paddocks of the “ Younger Granite ”
mines is the weight of columbite in a cubic
yard greater than the weight of cassiterite.
Through all the price fluctuations of both
minerals, however, cassiterite has been more
valuable than columbite, so that even the
mines which are the chief producers of
columbite are essentially tin mines. Mines
in the neighbourhood of Kuru in the Jos
Division of the Plateau Province produce a
columbite which is almost a pure columbic
oxide. All Nigerian columbite was sold, it is
stated, to one purchaser in the United States.
Before the war ore was required to contain
not less than 55% combined columbic and
tantalic oxides, of which not more than 4%
could be tantalic oxide. In the period under
review ore should contain not less than 65%
combined columbic and tantalic oxides, of
which not more than 8% should be tantalic
oxide, the combined oxides being paid for as
columbic oxide. The average price was 45s.
a unit. Often associated with the Older granite
are pegmatites and some of these have
cassiterite-columbite-tantalite mineralization.
The separation of columbite from the
sluice-box concentrates depends mainly on
its magnetic properties and the increased
demand for columbite resulted in large and
more powerful magnetic separators being
installed. During the second half of 1944
some tantalite was exported. The unrefined
gold bullion declared on mineral returns for
the year was 8,995 oz.



MONTHLY REVIEW

Introduction—While the peacemakers
have resumed their disputations in Paris,
business generally continues to expand, in
spite of the worry created by the winter
coal outlook. Mine labour is short at the
pits, which means that while workers are
at a premium there is small improvement in
production and coal stocks are approaching
a dangerous “ low.” Much will depend in
this country on the weather we experience
next January and February.

Transvaal.—The output of gold from the
Rand Mines for June was 995,765 oz. and
from outside districts 22,778 oz., making a
total of 1,018,543 oz. for the month. The
number of natives employed in the gold
mines at the end of June was 305,822, as
compared with 309,190 at the end of the
previous month.

In the middle of July the South African
Treasury announced that a new agreement
had been concluded covering the sale of gold
by the South African Reserve Bank to the
Bank of England for 1946-7. The agree-
ment, effective as from January 1last, means
that producers are to be paid 172s. 6d. per
fine 0z.—an increase of 3d. per oz. on the
price paid last year.

A recent circular to shareholders of
Geldenhuis Deep, Ltd., states that the
resolution passed at the extraordinary meet-
ing held in May last, which provided for the
reduction of the capital of the Company to
£283,334 in 10s. shares and the return to
shareholders of 5s. per share in cash, had
been confirmed by the Supreme Court of
the Union.

Shareholders of the Welgedacht Explora-
tion Company have been informed that
it has been decided to take steps to re-open
the mine and to erect a plant with a milling
capacity of 25,000 tons per month. It is
proposed that the funds necessary to meet
the capital expenditure involved should be
provided by means of an issue of debentures ;
shareholders are to be achased of the details
of the proposals in due course.

In the three months to June 30 last
sinking operations were continued at No. 1
shaft of West Driefontein Gold Mining ;
it had reached a depth of 519 ft. at the end
of the period and the erection of the per-

manent headgear was proceeding. Sinking
was also resumed at No.'2 shaft. It is stated
that the No. 2 Level drive of the Blyvooruit-
zicht mine, which it is intended to advance
into the West Driefontein mine, was 170 ft.
away from the common boundary at the
end of the quarter.

The Joint Ore Shaft at Springs Mines and
West Springs was sunk 578 ft. to 4,245 ft.
in the June quarter. In the same period
No. 4 shaft at Daggafontein Mines was
deepened 61 ft. to 101 ft., while No. 5 shaft
at Brakpan Mines was sunk 68 ft. to its
final depth of 3,583 ft. below the collar.

The statements of New Modderfontein
Gold Mining and Nourse Mines for the June
quarter record the acquisition of new mining
rights. New Modderfontein has taken over
the undermining rights of approximately
11 partly-worked claims adjoining its western
boundary on the Farm Benoni No. 3 for
£10,000, while for £3,400 Nourse Mines has
acquired the rights of an area of approxi-
mately 34 claims adjoining its southern
boundary on the Farm Elandsfontein
No. 26.

In the three months to June 30 last the
circular ventilation shaft at Blyvooruitzicht
Gold Mining was sunk to a depth of 274 ft.

Bore-hole S.N. 5 being put down by
Sub Nigel, Ltd., on the Kimberley Reef
was completed on May 1 at 3,152 ft. The
economic zone of the Reef group was
traversed between 2,893 ft. and 2,985 ft.,
but all the reefs cut had negligible gold
content.

At June 30 last No. 3 shaft at Vogelstruis-
bult Gold Mining had reached a depth of
1,824 ft., while No. 4 shaft was down to
1,523 ft.

The reports of Marievale Consolidated
and Van Dyk Consolidated for the June
quarter both record shaft-sinking advances.
In the period No. 5 shaft at Marievale was
advanced to 2,482 ft. and No. 5 shaft at
Van Dyk had reached a depth of 1,031 ft.

Last month it was announced by West
Wi itwatersrand Areas that in view of the
numerous reports to the effect that the next
flotation by the company is imminent the
directors wish to state that an application
for a lease from the Government of the
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Union of South Africa of portions of the
Farms Doornfontein No. 139 and Varkens-
laagte No. 46 was submitted to the Mining
Leases Board under date of December 31,
1945. Receipt of the application was duly
acknowledged, but no further communica-
tions have been received from the board.
It is stated that should advice be received
that the application has been granted an
announcement will be made.

With the recent announcement of the
dividend for the year ended June 30 last,
shareholders of the Johannesburg Con-
solidated Investment  Company  were
informed that, subject to audit, the profit
for the year before providing for taxation
was £1,155,305. It is proposed to place
£300,000 to reserve, while £459,533 is
required for taxation and £380,187 for the
dividend, leaving £15,585 to be carried
forward.

In the report for the three months to
June 30 last shareholders of Middle Wit-
watersrand (Western Areas) are informed
that a 22\°/0 interest has been acquired in
Strathmore Gold Mining, which is to acquire
and prospect a block of ground in the
Klerksdorp District. Drilling is proceeding,
it is stated.

The internal shaft at the Alpine
(Barberton) Gold Mine was sunk 133 ft. to
the No. 17 level in the six months to June 30
last.

In the June quarter the mill at Rooiberg
Minerals Development treated 7,305 short
tons of ore and 3,275 short tons of alluvial
ground and recovered 125 long tons of tin
concentrates. The estimated working profit
for the period is given as £6,023.

Amalgamated Collieries of South Africa,
Ltd., is holding an extraordinary meeting
next month when resolutions are to be pro-
posed to increase the capital of the company
to £2,500,000 by the creation of 500,000 new
£1 shares. It is proposed to redeem the
debenture capital and to provide funds for
development.

Apex Mines announced earlier this month
that as result of spontaneous combustion
underground a fire had broken out in one
section of the Middelburg Steam Colliery’s
workings necessitating sealing off of the area
and the abandonment, at least temporarily,
of approximately 40,000 tons of coal therein.
No material damage had been suffered by
any property on the surface and operations
on the mine were stated to be continuing
normally.

Orange Free State.—New Union Gold-
fields, Ltd., last month announced the
formation of the Union Free State Mining
and Finance Corporation, with an initial
working capital of £1,000,000, as well as
of the first subsidiary of the new Corpora-
tion—Free State Gold Areas, Ltd.

Southern Rhodesia.—In the three months
ended June 30 last sinking was started on
the Redwing shaft at Rezende Mines. The
company has called an extraordinary meeting
in Salisbury for August 30 when it is to be
proposed that the capital be increased to
£79,200 by the creation of 264,000 new
Is. shares, of which 188,570 are to be offered
to existing shareholders at 5s. per share.
The new funds are required for mill expansion
and for development work generally. It is
stated that after a period of low development
returns  recent results have proved
encouraging.

Northern Rhodesia.—A strike of artisans
that broke out on July 16 made it necessary
for the operating companies in Northern
Rhodesia to cease copper production on
July 18. At the time of writing it is hoped
that mediation may prevail and that pro-
duction can soon be resumed.

Gold Coast—It is announced that the
Treasury has now given consent to an issue
of 253,125 of Taquah and Abosso Mines 4s.
shares at 24s. per share. This capital increase,
which was reported in the April issue, is
intended to provide finance for plant
expansion. It is intended eventually to treat
50,000 tons of ore monthly.

At an extraordinary meeting of South
Banket Areas to be held later this month
resolutions are to be considered involving a
reduction of the capital, splitting the resulting
2s. shares into Is. units, and thereafter
increasing the capital of the company to
£900,000 by the creation of 7,733,983 new
Is. shares.

Nigeria.—Lower Bisichi (Nigeria) Tin Mines
proposes to reduce its capital by returning
paid-up capital no longer required.

Belgian Congo.—The Union Miniére du
Haut Katanga reports an output of 160,200
metric tons for 1945. Production during the
first half of the current year averaged 13,000
tons monthly.

Angola.—The accounts of Companhia de
Diamantes de Angola for 1945 show a profit
of Esc. 30,458,302, of which Esc. 19,560,000
is required for the dividend of Esc. 12 per
share. During the year 1,017,945 cu. metres
of ground was dealt with, the diamond
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output being 803,887 carats. In the first
five months of the current year some
436,627 cu. metres of gravel yielded 326,391
carats.

Kenya.—Shareholders of Rosterman Gold
Mines have received a summary of a report
by Dr. Stansfield Hitchen, covering the
recent encouraging development results
obtained on the Quartz Vein Reef on the
19th Level at a vertical depth of 1,740 ft.
On the 19th Level quartz of the normal
Rosterman “ make ” has appeared in the
vein-channel in increasing amounts and there
has been a corresponding improvement in
gold content. There are grounds for believing,
Dr. Hitchen states, that an ore-shoot may
lie immediately beneath the 19th Level.
The fault encountered just past the “ horse ”
in E.D. 490' N. on No. 19 Level is a post-
mineralization fault and should not in any
way affect the tenor of the ore-vein. In
addition, the report goes on to say, recent
observations seem to indicate the existence
of a series of lesser veins, mainly grouped
between Nos. 2 and 3 Footwall reefs, from
which it should be possible to derive some
high-grade ore.

Australia.—The report of the Zinc Cor-
poration for 1945 shows a profit of £127,378
and an available total of £190,421, of which
£31,652 is required for the preference divi-
dends and £87,777 for dividends on the
ordinary capital, equal to 2s. 6d. per share.
The ore milled during the year was 425,542
tons, of an average grade of 15-2% lead,
3-8 oz. silver, and 11-4% zinc. Lead con-
centrates produced totalled 81,489 tons,
containing 60,346 tons of recoverable lead
and 1,514,930 oz. of silver. The zinc con-
centrates produced amounted to 81,311 tons,
of an average assay value of 52-4% zinc.
In his statement accompanying the report
and accounts the chairman reviews the work
of the Corporation in the war years. From
1939 to 1943 the ore mined totalled 3,312,914
tons, some 480,132 tons of lead, 12,007,177
oz. of silver, and 627,593 tons of zinc con-
centrates being recovered. In the period

771,000 tons of ore was added to the reserves.

The chairman says that the Corporation has
for a considerable time past carried on an

increasingly  intensive  survey of the
possibilities of extending its mining and
associated activities. It is preparing a

geological and geophysical organization to
determine as far as possible the prospects of
major additions to the ore resources of the
Broken Hill district as a whole.
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During 1945 New Broken Hill Consolidated
sent 3,468 tons of development ore to the
Zinc Corporation mill, where 381 tons of
lead concentrates and 604 tons of zinc
concentrates were recovered.

The accounts of Mount Isa Mines for the
year ended June 30, 1945, now available,
show a profit of £126,236. The operations
of the company for that year were reviewed
by our Melbourne correspondent in the June
issue.

Great Boulder Proprietary Gold Mines
reports a profit of £93,261 for 1945, the
accounts showing an available total of
£201,802. A final dividend equal to 12|%
has been declared. During the year under
review 306,212 dry tons of ore was treated
and 71,563 oz. of gold recovered. The ore
reserves at December 31 last were estimated
to be 2,392,426 tons, averaging 5-3 dwt.
in value.

Shareholders of Morning Star (G.M.A))
Mines have been informed that treatment and
hoisting were re-started on July 15 last.

With the recent dividend announcement
shareholders of Sons of Gwalia, Ltd., were
informed that the profit for 1945 was £34,789.
The company recently announced that
during repair work under No. 2 Plat in the
Main Shaft a fall of ground occurred on
July 24, which necessitated a stoppage of
underground operations. The milling plant
ceased on July 25. It was expected that
operations would be resumed early in the
current month.

New Zealand.—The accounts of Black-
water Mines for 1945 show a profit of £2,368
and a total of £16,048 available, of which
£15,000 has been placed to reserve. Inthe year
under review 24,387 tons of ore was treated
and 10,314 oz. of gold recovered. The ore
reserves at December 31 last were estimated
at 78,308 tons, averaging 9-26 dwt. in valuei

The Consolidated Gold Fields of New
Zealand reports a profit of £1,207 for 1945
and an available total of £16,621. Of this
amount £15,000 has been transferred to
reserve.

Malaya.—Gopeng Consolidated reports a
loss of £870 for the year to September 30
last, the balance brought in being thereby
reduced to £34,913.

The accounts of Pengkalen, Ltd., for the
year to September 30 last show a loss of
£167 and a credit balance of £4,336 carried
forward.

Mexico.—San Francisco Mines of Mexico
reports an estimated operating surplus of
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$785,000, U.S. currency, for the three months
ended June 30 last.

Yukon.—The accounts of the
Consolidated Gold Corporation for 1945
show a profit of $105,978. The president,
in his address accompanying the report and
accounts, states that production for the
year was $918,441-82, obtained from the
operation of Dredges Nos. 3 (Klondyke
Valley), 7 (Quartz Creek), and 11 (Hunker
Creek). The yardage mined by the dredges
in 1945 was 2,682,743 cu. yd. at a cost of
21-79 cents per cu. yd. Stripping plants
were operated at Nos. 7 (Quartz Creek),
8 (Middle Sulphur), 10 (Dominion Creek),
and 11 (Hunker Creek). A total of 1,038,110
cu. yd. of muck was removed at a cost of
$96,923-82, or 9-33 cents per cu. yd. Labour
could be found for only two thawing plants—
at Nos. 7 and 11. A total of 477,054 cu. yd.
was thawed at a cost of 7-97 cents per cu.
yd. No thawing was done in 1944. Plans
for the current season call for the operation
of Dredges Nos. 3, 4, 8, 10, and 11 for the
whole season and No. 7 for part of the season.
Stripping will be carried on at the areas of
Nos. 6, 7, 8, 9, 10, and 11, and thawing at
Nos. 6, 7, 8, 10, and 11. An order is to be
placed for a new dredge to replace No. 5
which was destroyed by a fire caused by
lightning in July, 1943. It is hoped to have
the new dredge constructed before the end
of the season of 1947. A lease has been given
to Yukon Alluvial Golds, Ltd., on the 144
claims owned by this company on Henderson
Creek, a tributary of the Yukon River
entering below the Stewart River. The
Corporation is to receive 10% of the gross
recoveries, plus the return of $34,459-58 ex-
pended in prospecting and development work.

Spain.—Esperanza Copper and Sulphur
reports a profit of £1,211 for 1945 and a
credit balance of £6,624 carried forward.
A scheme of arrangement between the
company and its debenture holders was
recently sanctioned by the Court, which
confirmed a reduction of capital from
£350,000 to £87,500.

Exploration Company.—The report of the
Exploration Company for 1945 shows a profit
of £8,540. After making all the adjustments
sanctioned by the recent re-organization the
debit balance brought in is reduced to £6,056.
The chairman of the company, in his state-
ment accompanying the report and accounts,
reports the acquisition of new interests in
West Africa and says that the subsidiary
company (South American Exploration Co.)

Yukon

hopes to commence gold production in
Nigeria on a modest scale in the current year.

Mining Trust.—The accounts of the Mining
Trust, Ltd., for 1945 show a surplus of
£43,140 income over expenditure, after
charging £47,363 for Income Tax and
National Defence Contribution. The debit
balance brought in was thereby reduced to
£492,172. In his statement accompanying
his report and accounts the chairman refers
to the question of re-organizing the capital of
the company, suggesting that consideration
of this matter should await a clarification of
the earning capacity of Mount Isa Mines,
which is resuming the production of lead-
silver bullion.

Tanami Gold Mining Syndicate.—The report
of the Tanami Gold Mining Syndicate for 1945
shows a profit of £7,769, which reduced the
debit balance brought in to £7,107. The
chairman, in his statement accompanying the
report and accounts states that as a result of
a report by Dr. Stansfield Hitchen the
Syndicate had decided to take up additional
capital in the subsidiary company (the
Borderland Syndicate, Ltd.) and to help in
financing a programme of exploration.

NEW COMPANY REGISTERED

Anglo-lberian Mining and
¢100 in ¢1 shares.

Trading.— Capital :

DIVIDENDS DECLARED

* Interim. f Final.
(Less Tax unless otherwise stated.)

*African and European Investment.—24%, pay-
able Sept. 17.

*Ashanti Goldfields Corporation.—274%, payable
Sept. 19.

*Bibiani (1927).—5%, payable Sept. 19.

*Cerro de Pasco Corporation.—50 cents.

fCharterland and General.— 10%, payable Aug. 17.

fFerreira Estate.— Is., payable Sept. 12.

fFilani (Nigeria).—64%, free of tax,
Aug. 3.

fGlynn’s Lydenburg.—2s., payable Sept. 12.

~nternational Nickel.—40 cents, payable Sept. 30.

fJohannesburg Consolidated Investment.—3s. 6d.,
payable Sept. 11.

*Mclintyre Porcupine.—55J cents, payable Sept. 3.

*Morning Star (G.M.A) Mines.—6d. (Aust.),
payable Aug. 23.

*Mount Morgan.—Pref. 34%, payable Aug. 15.

"(mNorthern Rhodesia Co.— 74%, payable Aug. 3.

"("Sons ol Gwalia.—Is. 3d., payable Sept. 11

payable

*Victoria Gold Dredging.— Is. (Aust.), payable
Aug. 28

fWilloughby’s  Consolidated.— 34d., payable
Aug. 1

fZaaiplaats Tin.— 124%, payable Sept. 13.
fZinc Investments.—24%, payable Aug. 16.



Venezuela—The Venezuelan Andes and the
Coastal and Interior Ranges

By John C. Davey, a.c.s.m. M.inst.M.M.

A seventh article on the resources of this South American country.

Introduction

The Venezuelan Andes chain is a spur of
the great Andean mountain system that
parallels the western seaboard of South
America. Just north of the common boun-
dary between the republics of Ecuador and
Colombia the main Cordillera de los Andes
splits into three branches—viz..— (1) The
Cordillera Occidental, or Western Range ;
(2) the Cordillera Central, or Central Range,
and (3) the Cordillera Oriental, or Eastern
Range. The last-named, sometimes called
the Cordillera de Bogotd, continues its
north-easterly trend from the region of
Pasto to Pamplona, whence it follows a
northerly course for about 300 miles and
terminates in the lowlands of the Guajira
Peninsula. In the vicinity of Pamplona a
north-easterly spur extends into Venezuela,
forming the Cordillera de los Andes of that
country. Thus, these two branches of the
main Cordillera Oriental form a Vee-shaped
mountain barrier within which lies Lake
Maracaibo Basin. The Cordillera Oriental is
known in Venezuelan territory as the Sierra
de Perija and is further sub-divided into a
southern and northern sector—named, res-
pectively, Serrania de los Motilones and
Serrania de Valledupar. The Sierra de
Perijd is a rugged mountain mass with
several peaks reaching 8,000 ft. to 9,000 ft.
above sea-level, the greater part of which
region is uninhabited and there is no well-
defined trail into it either from the Colombian
or Venezuelan foot-hills. Some fierce Indians
of the Motilone tribe inhabit the southern
ranges and often make raids on settlements
and temporary oil-camps situated close to
the foot-hills.

The Venezuelan Cordillera de los Andes
extends from the State of Tachira through
Merida and Trujillo, where it reaches its
maximum height and then descends to less
than 3,000 ft. some eight m'iles south-west of
the town of Barquisimeto, in the State of
Lara. Further to the north-east the valley
of the Yaracuy River forms a gap, probably
in a fault plane, between the north-easterly
trending Western Andes Range and its
extension eastwards along the north coast of

7

Venezuela. This mountainous province
covers an area of some 61,140 square Kilo-
metres, or only 7% of all- Venezuelan
territory, although it contains more than
50% of the total population. A great part of
the country’s principal agricultural products
come from the Andean hills and the whole
province is essentially agricultural.

The Andean mountain chain in Venezuela
has been subdivided into the following
units —

(1) The Western Venezuelan Andes or
Cordillera de los Andes.

(2) The Coastal or Caribbean Range, also
named La Cordillera de la Costa, La Cadena
del Litoral, or La Cordillera Costanera, which
sub-division also includes the smaller, parallel
ranges of the Serrania del Interior, or
Interior Range.

(3) The Eastern Coast Range, La Cadena
del Norte, or Serrania de la Costa, comprising
the Peninsulas of Araya and Paria and the
eastern extension of the Serrania del Interior.

Historical

In pre-Colombian times the Venezuelan
Andes were occupied by numerous tribes of
Indians, which have long since been absorbed
by the march of civilization. Little is left
to-day of their primitive culture, but as tribes
they are remembered in numerous place and
river names—su h as, Timotes, Uribantes,
Chama, Capacho, Tariba, Cuica, etc. Each
tribe was ruled by a cacique and both he and
his people were much influenced by the
piache, or priest, and medicine-man. Fol-
lowing the expulsion of the Welsers from
Venezuela in 1556 the Spanish conquistadores
arrived to continue the search for mineral
wealth. The towns of Barquisimeto, Tocuyo,
and Valencia had already been founded and
some gold mines located at Buria (1551).
Disappointed by the absence of large gold
deposits, many of the Spaniards asked for,
and obtained, grants of land extending into
the Andes, where the climate was mild and
healthy. Merida was founded in 1558, San
Cristobal in 1561, La Grita in 1576, and
Pedraza in 1591. The Venezuelan Andes
were settled with comparatively little opposi-
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tion from the Indians, many of whom
retreated into Colombian territory and into
the trackless forests of the Sierra de Perija,
where some tribes, especially the Motilones,
continued to attack foreign settlers until
1800.

The Andinoa rarely left their mountains
to work in the hot paludal plains and low-
lands and the llanero and other inhabitants
of the hot coastal valleys and towns dreaded
the cold air and winds (parameos) of the high
Andean ranges. Thus the Andinos developed
a more pure-blooded strain, were hardy and
self-reliant, with bodies free from malaria
fever, but subject to pneumonia and other
bronchial troubles. As a result they domi-
nated the country for many years in politics
and military might. The Andino generally
has a pleasant disposition, is polite, and as a
servant is very loyal to his employer.

(1) The '"Western Venezuelan Andes
Physiography

This section of the Andean chain, some 220
miles long and averaging a little less than 60
miles wide, extends from the State of
Tachira through the States of Merida and
Trujillo and disappears under thick sediments
in the south-eastern sector of the State of
Lara. The western part of the State of
Tachira occupies what is known as the
Tachira Depression and it is only in the
northern part of this State that the Vene-
zuelan Andes become prominent. The most
important peaks are the Paramos of Batallén

Fig. 28.—Andinos
near the Paraino
of Muchuchies,

State of Merida :
Elevation 11,500 ft.

(10,528 ft.), between the towns of La Grita
and Pregonero, Las Agrias (10,006 ft.)
between Vargas and Sucre, and EI Zumbador
(9,046 ft.), between Vargas and Cordero (see
map No. 9). In the State of Merida it is
divided into two roughly-parallel ranges by
the valleys of the rios Chama and Mucuties
in the central part and by the Rio Motatan
in the north-western. The southern unit
includes the Cordillera de Merida and the
Serrania Negra.

These ranges have their highest points in
certain  “ massifs,” including the Sierra
Nevada, south-east of Merida, and the Sierra
de Santo Domingo, north-east of that town.
To the north of the Rio Chama is the Sierra
del Norte, or La Culata, and the Mucuruba,
Conejos, Capaz, and Avispa *“ massifs,”
while west of the towns of Bailadores and
Tovar is the Tovar “ massif,” or Cordillera
de Tovar. These deeply-dissected mountain
masses meet in high plateaux or peaks,
called locally paramos. The highest peaks,
are found in the Sierra Nevada,.the Sierra de
Santo Domingo, and the Sierra del Norte and
include the Pico Bolivar (16,423 ft.), Pico La
Columna (16,406 ft.), Pico Humboldt (16,210
ft.), La Concha (16,144 ft.), Paramo Piedras
Blancas (15,619 ft.), and several others more
than 13,000 ft. above sea-level. The perpetual
snow line is located about 15,000 ft. above
sea-level, but occasionally snow is seen as
low as 13,000 ft.

On the borders of the State of Trujillo the
Andes split into three branches. The Sierra
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del Norte swings some 30° to the north and
finally disappears under the sediments of the
Lake Maracaibo basin. A central branch, the
Cordillera de Trujillo, extends north-east-
wards into the State of Lara. It has several
notable peaks—such as, La Teta de Niquitao
(13,140 ft.) and the Paramo de Cende
(11,978 ft.). A southern range is split by the
valley of the Rio Bocono and its south-
western half is known as Ramal de Calderas
and the northern as Ramal del Rosario.
Each has one prominent peak—the former
the Paramo Guirigay (12,792 ft.) and the
latter the Paramo Rosario (10,249 ft.). The
Paramo de Cende marks a point on the
boundary between the States of Trujillo and
Lara and from this peak the Andean chain
is split into two branches. One follows a
northerly trend, forming the Sierra de
Barbacoas and the other an irregular north-
easterly branch, forming the Sierra de
Portuguesa. The first extends due north at
an elevation of over 9,000 ft. for a distance
of about 15 miles and amongst the prominent
peaks in it are the Paramo Las Rosas
(10,643 ft.), Paramo La Nariz (9,715 ft.), and
Paramo Los Nepes (9,479 ft.). The Sierra de
Portuguesa peaks are somewhat lower and
the following are the most prominent —
Alto de Baramito, 7,367 ft., and Alto de los
Guedes, 7,183 ft.

Glaciers and Glaciation

Only the highest parts of the Sierra de
Nevada are now occupied by glaciers,

Fig. 29.—Looking
towards Valera
from the Mesa
Carvajal, State

of Trujillo.

although there is evidence that these and
others once extended to lower levels. At
least 10 small glaciers have been identified
and named, but very little is known of them
beyond the fact of their existence (1).1 Evi-
dence of a more widespread glacial covering
is seen in several U-shaped valleys, roches
moutonnees, and small lakes of glacial
origin. The latter include the Laguna de
Gallo, west of Pico Bolivar, the Laguna de
Chorro, south-east of Pico Bonpland, the
Laguna Grande of Paramo Santo Domingo,
an unnamed lake below the Paramo Negra,
etc.

Alluvial Terraces or “ Mesas ”

These form a very striking physiographic
and morphological feature of the Western
Venezuelan Andes, although they have
received very little attention from geologists,
at least to the extent that little or nothing
has been published about them. Many of
the towns in the states of Trujillo, Merida,
and Tachira are built on these mesas and
amongst the more important are Tovar, La
Grita, Merida, San Cristobal Timotes,
Bailadores, and Lobatera. In the foot-hills,
especially on the south-east flank of the
Andes between Ciudad Bolivia and O'spino,
there is a zone of alluvial terraces varying in
width from several kilometres, south-west of
Guanare, to practically nothing near Ospino
(State of Portuguesa).

1 Figures in parenthesis refer to bibliography
given at the end of this article.



The following personal observations may
serve to illustrate the extent of these mesas
in the above-named Andean States. Pro-
ceeding towards Valera (State of Trujillo)
from Pampan through La Concepcion one
crosses the Mesa Carvajal on which the
Valera air-port is situated. This is a flat
alluvial plain some 2,160 ft. above sea-level
and its steep western side faces the Motatan
River. From its top at Carvajal village, to
the level of the river bed at its foot (1,460 ft.),
there are five terraces at different levels,
including a very minor one in process of
formation.

Alluvial terraces are also evident between

Motatan and Valera and in the Jimenez
River valley south of Pampan (State of
Trujillo), where some exceed 190 ft. in height
at various points and have the appearance of
having been deposited as lacustrine sedi-
ments.

Continuing from Valera to Timotes (State
of Merida) the road closely follows the Rio
Motatan and near the latter town, which is
built on an extensive mesa, the alluvial
terraces are again very prominent in this
valley. At Timotes the river passes close to
the eastern limits of the town and is en-
croaching on the built-up area. During
June, 1943, a heavy rain caused the river to

Fig. 31.—Gravel
Terraces

at Timotes,
State of Merida.
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Fig. 32.—Series of
Alluvial Terraces
near

Bailadores, Merida.

rise 12 ft. in eight hours and undercut its
western bank, close to the town, causing the
destruction of several houses (Figs. 30 and 31).
Above Timotes there are several tributary
rivers entering the Rio Motatan almost at
right angles to its course. These are building
up alluvial fans and erosion by the Rio
Motatan is causing the formation of benches
at their mouths and creating additional
problems for the State road engineers.
Proceeding towards Merida from Timotes the
main Andean Highway climbs steeply up to
the Paramo de Mucuchies (13,500 ft.), which
is a spur of the Cordillera del Norte and forms
the divide between the valley of the Rio
Motatan and that of the Rio Chama.
Alluvial terraces are again very prominent
as Merida is approached and'this town is
situated on a mesa some 10 miles long by
nearly two miles wide, at an elevation of
5,380 ft. above sea-level. From Merida down
to Estanques (elevation 1,450 ft.), a distance
of 45 miles, the main highway follows
closely the Rio Chama and terraces are in
evidence for the greater part of this distance.
Between Estanques and Tovar (14 miles)
the road follows the Rio Mucuties and here
there is less evidence of alluvial terraces, but
before entering Tov; r (elevation 3,120 ft.)
they appear again and the largest single
terrace has a height of approximately 320 ft.
On the outskirts of Tovar the terraces reach
an altitude of 3,575 ft. above sea-level, on
the Mesa of La Playa, elevation 4,460 ft., and
on the Agua Azul Mesa, elevation 5,478 ft.

MAGAZINE

In the neighbourhood of Bailadores there
are typical examples of terraces in the main
valley and large alluvial cones at the mouth
of the transverse valleys. (Figs. 32 and 33))

Proceeding from Bailadores towards La
Grita (State of Tachira) there are alluvial
terraces up to a maximum elevation of
8,530 ft. above sea-level and the top of the
Paramo La Negra is only 1,640 ft. higher.
The town of La Grita is also built on an
alluvial bench at an elevation of about
4,723 ft.

The town of Pregonero, on the banks of
the Rio Uribante, is also on an alluvial bench
at an altitude of 4,140 ft. above sea-level, as
well as several others that do not merit
special mention here. The alluvial terraces
on the south-eastern flank of the Andes have
already been mentioned briefly in a previous
article on the Western Llanos and the villages
of Los Nevados and Cavacas are built on such
terraces. Thus, in the inner valleys of the
Western Venezuelan Andes there is a vertical
distance of at least 7,400 ft. between the
altitude of the highest alluvial terrace and
the lowest and, if the low terraces on the
outer flanks of the Andean range are included,
there is a maximum difference of 7,870 ft.

These terraces, benches, or mesas appear
to have been formed in two different ways,
either as the result of :

(1) The cutting down of alluvial cones by
the action of major rivers with a course
normal to the transverse streams, or by

(2) erosion, by the principal existing
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younger rivers, of the alluvial material
deposited in old lagoon, or lake, beds formed
as a result of narrow valleys being temporarilv
blocked.

There is a good example of the last-named
seen from the road between La Grita and
Bailadores. At EIl Cerrito there is an alluvial
bench across the valley forming a dam at an
elevation of about 8,036 ft. above sea-level.
On the far side of this barrier is the source
of the Rio Escalante and the head of the
Pueblo Hondo valley. A closer study and
more accurate recording of the individual
heights of benches and their altitude above
sea-level would provide extremely valuable

Elevation
Above
Sea-Level.
Ft.
(1) Estado Tachira
San Cristobal 2,706
Rubio . 2,870
Pueblo Hondo 6,960
Campo Elias . . . . 3,556
Doradas . . . . . 656
(2) State of Merida
LAY/ o o - O 5,487
Timotes . . 6,642
Paramo de Mucuchies 137845

(3) Estado Trujillo
Trujillo o 2,591
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Fig. 33.-
Typical Terraces
in the Rio
Chama Valley.

information on the extent of the uplift of
this section of the Andean chain and past
glacial action.

Drainage and Features

Numerous fast-flowing streams have their
source in the flanks of the Western Andes
and a few are harnessed to hydro-electric
power plants. There are two main drainage
systems : (1) The north-west trending rivers
that have their source in the north-west
flank of the Andes and empty their waters
into Lake Maracaibo basin. These include

the Rios Motatan, Zulia, Escalante,
Torondoy, Chimomo, Capaz, and Chama.
35
Mean Av. Av. No. Mean
Annual Rainy Annual Relative
Rainfall, days per  Av. Temp., Humidity
in. Annum. °F. %
57-8 124 71-2 87-0
440 106 68-0 80-0
58-0 — — -
96-9 — — —
243-8 — —_ —
71-7 190 66-7 78-0
46-4 — — —
26-6 — _ _
35-5 93 177° F. —
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(2) The south-east trending rivers that have
their origin in the south-east flank of the
Andean mountains and form tributaries of
the Rio Apure, which flows into the Rio
Orinoco. The most important include the
Rios Portuguesa, Guanare, Bocono, Santo
Domingo, Caparo, Masparro, Paguey, and
Mucuchachi.

Climate

Because of the great range in altitude from
1,115 ft. at Motatan to 16,423 ft. on the Pico
Bolivar, there is naturally a great variation
in the climate of the Western Andes. The
climatic zones, or belts, have been divided
by Dr. H. Pittier into —

(1) Tropical, or Hot Zone (* The Tierra
Caliente ” of the Venezuelans). From sea-
level to 1,000 metres (3,280 ft.) with an
average annual temperature of 21° C. to
28° C. and extremes 36°C. to 15°C., or
80-6° F. to 82-4° F. and 96-8° F. to 59° F.,
respectively.

(2 Sub-tropical or Temperate Zone,
(" Tierra Templada ”), between 1,000 and
2,800 metres .(9,184 ft.). Mean annual
temperature 12° C. to 20° C. (53-6° F. to
68° F.).

(3) Sub-Alpine, or Cold Zone, (“ Tierra
Fria ”) from 2,800 metres to 3,800 metres
(12,404 ft.) mean annual temperature 11° C.
to 5° C., (51-8° F. to 41-0° F.).

(4) The Frost Belt, or Zone of the Paramos
(* Tierra Gelida ” of Pittier) between 3,800
metres and 5,000 metres (16,400 ft.). Mean
annual temperature 0° C. to 5° C. (32° F. to
41-0° F.).

Unfortunately there are very few meteoro-
logical stations in the Venezuelan Andes, but
the data given in Table 35 will give some
idea of the climate in three of the zones
mentioned (2 and 3).

Temperature—The mean annual tempera-
tures vary from 82m° F. in the lowest parts
of the Andes to 41 -0° F. on the " paramos.”
The diurnal variation is often great and this
is especially so in the vertical zones between
6,500 ft. and 12,000 ft.

Rainfall —All the region occupied by the
Western Venezeulan Andes has sufficient
rainfall to meet the needs of the people and
all agricultural requirements throughout the
yean Omitting EI Tocuyo, which is actually
not in the Andean mountain chain, the
average annual rainfall varies from 39-37 in.
to 96-89 in. The driest months are Novem-
ber, December, January, and February and

those of heaviest precipitation are April, May,
June, and October. The heavy rains begin
in Tachira during March and in the other
States during April and May.

Trujillo is different to the other Andean

stations in that the driest months are
February, June, July, November, and
December and the wettest January, then
March, April, and October. There is no

record of the rainfall in the vicinity of
Lagunillas (State of Merida), but from this
town westwards to Estanques, a distance of
some 20 miles, there is a very arid region in
which little else but cacti and acacias grow
and the precipitation is probably less than
30 in. per annum. In the southern parts of
the States of Tachira and Merida and Trujillo
there is usually a short dry period in June or
July known locally as “ veranito de San
Juan.”

Humidity.—There is a considerable range
in the degree of humidity, as might be
expected in a region with such extreme
differences in elevation and vegetation.
Precise data are lacking, but it can be said
that the greatest degree of humidity is
experienced in the south-western and south-
ern parts of the State of Tachira and that on
the Paramos the humidity is always high.
The only exact information available is that
given in Table 35.

Economic Geography

The Western Venezuelan Andes is an
important economic unit and on account of
the comparatively good climatic conditions it
constitutes, next to the Cordillera de la
Costa, the most densely populated region of
Venezuela.

Population—The greater part of the States
of Tachira, Merida, and Trujillo lie within
this physiographic province and Table 36

gives the relative areas and populations
according to the last census (1941).
Table 36

Population
Area in Density

State. Km2 Population. Personsjkm2
(1) Tachira 11,100 245,722 22-13
() Merida 11,300 192,994 17-07
(3) Trujillo 7,400 264,270 35-71
Totals &Av. 29,800 702,986 23-59

The State of Tachira is an important

agricultural area and in addition, because it
is adjacent to the Republic of Colombia, it is
a depot for considerable international com-
merce. The population of the principal towns
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is shown in Table 37 with the names of their
respective Districts. Other towns with more

Table 37
Popula-

Town. tion. District.
(1) San Cristébal (capital) 31,447 San Cristobal
(2) Rubio 5,778 Junin
(3) San Antonio 4,943 Bolivar
(4) Tariba 4,734  Cardenas
(5) San Juan de Colon 4,118 Ayacucho
(6) La Grita 3,918 Jauregui
(7) Independencia 2,122 Capacho
(8) Pregonero 1,671  Uribante
(9) Lobatera. 804 Lobatera

than 1,000 inhabitants include —Santa Ana
(1,850), Urena (1,658), Michelena (1,149), and
Seboruco (1,015).

The State of Merida, with a slightly larger
area than Tachira, has a much smaller
population (Table 38) due partly to its
greater area of uninhabited high altitudes
and also as the result of the toll of erosion at
lower levels and the greater lack of communi-
cations, especially motor roads. Other towns

Table 38
Popula-

Towns. tion. District.
(1) Merida (capital) 4,544  Libertador
(2) Tovar 4,173  Tovar
(3) Ejido 2,719 Campo Elias
(4) Timotes . 1,775 Miranda
(5) Lagunillas 1,160 Sucre
(6) Mucuchies 610 Rangel
(7) Bailadores 434  Rivas Davila
(8) Torondoy 167 Justo Bricefio

of local importance are Santa Cruz (1,839)
and Palmarito (579).

Of the three Western Andes States
Trujillo is the smallest but has by far the
largest population. Its principal towns are
shown in Table 39. Some other towns of
local importance are Sabana Grande (1,909),
Motatan (1,888), and Sabana de Mendoza
(1,598).

Table 39
Popula-

Town. tion. District.
(1) Valera 10,553 Valera
(2) Trujillo (capital) 6,954  Trujillo
(3) Bocono 4,181 Bocono
(4) Betijoque 3,419 Betijoque
(5) Escuque . 2,196 Escuque
(6) Pampanito 2,158  Trujillo
(7) Corache . 2,010 Corache
(8) Pampan . 1,969  Trujillo
9) Jajo 791 Urdaneta

Health.— The people of the Andes are
2—6
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generally short and stocky, fair-skinned and
ruddy complexioned in marked contrast to
the darker, taller, and generally thinner
inhabitants of the lowlands. There is less
miscegenation and the present inhabitants
of these three States are mostly descended
from indigenous tribes of Indians and Spanish
settlers. Amongst the common diseases and
sicknesses of this region are tuberculosis,
nefritis, pneumonia, diarrhoea, and cancer.
The percentage of ankylostomasis in the
States of Tachira and Trujillo is high, but
for some unknown reason it is much lower in
the State of Merida.

The Andino engaged in agricultural pur-
suits is very hard working and generally is
paid a much smaller wage than his fellow
countrymen in the coastal belt and in the
Lake Maracaibo oil-camps.

Labour—It is possible to obtain the
services of guides, or “ Baquianos,” and a
few labourers in the Western Andes, but
much more difficult to recruit a labour force
for any new industry unless considerably
higher than normal wage rates are offered.
In the coffee season labour has to be tempor-
arily imported from Colombia for collecting
this important bean. The Andean labourer
is essentially an agriculturist and a hard
worker and seems to prefer this open-air life
to any indoor occupation or the more
exacting work of a miner or navvy.

Agriculture and Industry

The principal agricultural products are
coffee, cacao, corn (maize), wheat, sugar,
tobacco, potatoes, onions, plantains, and
garlic. Most of the land is split up into small
parcels or lots and between 20% and 30% of
the surface of these Andean states is under
cultivation. A large percentage of the
remainder is on mountain slopes too steep or
too arid and eroded to be of any agricultural
use. (Fig. 35.)

The State of Tachira has the largest coffee
production of all the Venezuelan States,
while Trujillo, Lara, and Merida occupy
second, third, and fourth places respectively.
The production of cacao is now very small
and in Tachira has given way mainly to the
cultivation of rice, of which it is the largest
producer in the country. Trujillo is the
eighth largest producer of corn (maize) and
Merida and Tachira eleventh and twelfth
respectively. Much sugar-cane is grown in
the lower parts of the Andes and Tachira is
the country’s fourth largest producer, with
Trujillo and Merida also leading producers.
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Fig. 34.—

View of the
Sierra del Norte
from the Town of
Merida.

It may be of interest to record observations
made on the maximum elevations at which
some of the above crops are cultivated :(—
Potatoes are found up to 11,650 ft., wheat
and corn (maize) up to 11,360 ft. above sea-
level, peas up to 7,600 ft., sugar-cane up to
6,560 ft. and onions, garlic, parsnips, cab-
bages, and platanos up to 5,248 ft. Generally
coffee, bananas, and tobacco are grown below
an elevation of 4,270 ft. The highest level of
tree growth is about 12,000 ft. and there are

Fig. 35.—Serious
Effects of
Uncontrolled
Erosion, State
of Merida.
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no inhabited places above 11,740 ft. Most of
the agricultural products are consumed in the
country, but the coffee bean is exported
through the ports of Maracaibo and Puerto
Cabello.

Timber—The northern slopes of the
Western Andes are very heavily wooded and
extend from an altitude of about 8,000 ft.
down to the rain forests of Lake Maracaibo
Basin. The south-eastern portion of Tachira
is also heavily wooded, but on account of
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poor communications the good timbers have
been little used for commercial purposes.
Usually between 6,700 ft. and 8,200 ft. there
is a thick growth of first-class sub-tropical
trees and the principal varieties of timber
include, caoba, cedro, jabillo, vero, zapatero,
roble, cartan, and pardillo. In Southern Lara,
near the borders of Trujillo, the following

trees are more common :—Alcomoque,
algarrobo, camito, macanilla, cartdn, and
cedro.
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Some cattle are raised in Tachira, but
many more are fattened after arrival from
the Western Llanos before passing into
Colombia. There are no heavy industries in
these States, but there are a few light indus-
tries such as sugar-mills, metal workshops,
hat and cigarette factories, power plants, etc.
Mining and quarrying on a very small scale
has been confined to the production of mica,

(To be concluded)

An Escape Tunnel in Germany

By D. J. Rogers, AR.SM. B.Sc.fEng.), M.InstM.M.
An account of a project that failed.

Introduction

The tunnel described here will contribute
very little to the technical side of mining, but
it is a record of the sort of job which was
going on in Germany in the Prisoner of War
camps. It is only one of hundreds, no better
and no worse—variations of one theme—to
get back to England. In one camp alone it
is believed no less than 35 tunnels were going
at one time and in about the 18 months of
the camp’s existence there were no less than
63 made. These figures may not be exact,
but they are near enough. As for the propor-
tion of successful projects ; it was very small.
The tunnel was slow and arduous, often
dangerous, and the time it took to drive it
increased the chances of it being discovered.
It had one tremendous advantage over most
methods of escape, however. If it " broke ”
a considerable number of people could be
pushed out; many without a chance,
owing to lack of enough rations or enough
home-made compasses or all the other
paraphernalia, but often a chosen and lucky
few made the grade and all the failures made
the success worthwhile.

Here a word might be said of the fellows in
the camp who backed up the escape. Those
who made the clothes, traced and drew maps,
and did a thousand jobs in support, without
thought of reward or having a chance them-
selves. For every man who got home there
were a score who helped and who stayed
behind to help others.

At the time that this particular tunnel was
made the initial discomforts of P.O.W. life

and limestone for lime making and road
metal.
were just beginning to be alleviated. The

first three or four months after May, 1940,
represented the lowest ebb. Red Cross food
was a mere trickle. German rations were
inadequate and the big field was scoured for
dandelion leaves as a supplement to the
meagre diet. The potatoes supplied by the
Germans were rotten in the literal sense, but
they insisted that all the old stocks should be
eaten before new would be introduced. A
miscalculation on the part of the German
Quartermaster had created a large stock of
bread in the camp and this had gone mouldy.
In some cases 25% of one’s daily bread
ration was absolutely green and, even for the
prisoners, quite inedible. As an indication
of the state to which the prisoners were
reduced, the average pulse rate had dropped
to below 50 and in some cases below 40,
compared with the normal 78 ; purely as a
result of starvation. Almost the only thought
in one’s mind was food and there were many
who thought back regretfully on wasted food.
One officer in the camp constantly bemoaned
the fact that on the morning of capture he
had thrown his eggs and bacon out of a
window as he couldn’t face them in the cold
light of morning. All this shortage had come
at a time when food was desperately
needed. For all the officers had been deliber-
ately marched up to 200 miles after capture
by the Germans on practically no food in
order to reduce the desire to escape.

The food supplied was bulky—soup and
potatoes—and the stomach swelled with its
load. The difficulties of negotiating a swollen
stomach in the narrow workings of a tunnel



88 THE MINING MAGAZINE

are manifold. In addition, there were
practically no books in the camp, few
recreations except lectures which had been
organized, and there were practically no
cigarettes ; every weed and plant that grew
in the camp had been tried in pipes or rolled
up in paper as substitutes for tobacco. It is
against the background of a slow emergence
from these conditions that the following
pages should be read.

General Description

This particular tunnel was started in
September, 1940, under the stage of a theatre.
The theatre was a typical drill-hall, with
stage at one end. It lay as a detached
building on the southerly side of the barrack-
like building which had once been the
summer palace of the Archbishop of Salzburg,
but those who lived in it in the 20th century
could hardly believe that it had ever been
luxurious. The sketch plan (Fig. 1) shows the
projected course of the tunnel, which, as can
be seen, passed under the foundations of the
theatre building, crossed the so-called field,
and was meant to come out on the bank of a
river, which was a kind of by-water of the
river Salzach and about 70 yards from the
starting point. The escape point was a good
one and the only real danger was dogs, as
the guards were very confident of the
impregnability of their castle and would not
bother to go far beyond the peripheral barbed
wire.

When the tunnel started, no one had,
naturally, any idea of what sort of ground
would be met. It turned out to be very
unsatisfactory. It started in clay, but most
of its distance was in a gravel bed, which
sometimes stood like a gravel bank on the
sides of the tunnel, at others rushing in like
water.  These rushes would happen with
great speed once started, but the diggers got
to know them and were usually well prepared
with plenty of timber available. Circum-
stances which will be described later required
a minimum of dirt to be brought out of the
tunnel. It went slightly down grade partly
to assist natural ventilation and to provide
for the tunnel coming out at the selected
point.

Tunnel Tearn—The original team consisted
of five members with an infantry colonel in
command. Very strict instructions were
given about security. The idea was to keep
the tunnel as much a secret from the other
prisoners as from the Germans. This was a
very wise precaution. Someone was always

liable to say something quite accidentally at
the wrong time, when, perhaps, an English-
speaking German was in hearing—and they
often pretended to know no English. These
instructions were well kept.

One at least of the original members kept
his participation from his own mess. They
had no idea he was doing anything so shady.
People were often not liked on teams because
they could not help looking sinister and
conspiratorial as soon as they had a secret to
keep.

As the tunnel grew longer more people
were recruited, mostly for muck disposal.
Many wished to go underground, but it was
policy to keep the same teams all the time
as the work went faster with people who
knew their stuff. In fact, two men did all the
digging and timbering throughout the life of
the tunnel. These two were the only members
who were down the tunnel every day it was
open for work.

It was agreed before the tunnel started
that if, for any reason, it was considered that
the suspicions of the Germans had been
raised work would cease at once for a period ;
this was kept up until almost the end.

The Work

The first job that was taken on was to get
through a wall which lay under the footlights
of the stage. This was tackled from under the
stage. Here, for some reason, the Germans
had covered the bare earth with a coating of
loose sawdust about a foot thick. The
method of approach was about midday to
enter the theatre when no Germans were in
sight. One then wandered about the theatre,
always deserted, in case Germans followed in
soon after, having perhaps spotted one
entering. After 10 minutes the particular
officer would slip under the stage from the
back and wait until he got a further signal.
After a while the normal theatre gang would
arrive who, by arrangement, were in the
team or who knew what was going on.
Signals were then given by words and the
chap underneath began his job. Signals were
arranged so as to give the worker time to get
out from under and be busily occupied
behind if the Germans came in on one of
their “ snooping ” expeditions.

The wall was tackled at a point below the
level of the sawdust which was scooped away
into a compact pile. If there was an alarm,
this pile could quickly be pushed back into
the hole and an escape made. The tools used
for this stage were an ordinary 3-in. screw and
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the sharp point of a poker. The screw was
set in a handle. The method was to drill a
hole into the mortar and then another a
little way alongside. The sharp point of the
poker was then used to gouge away the piece
of mortar in between. The poker was a
strong one and could be used as a sort of
pinch-bar. This work was a bit hard on the
hands after the first brick and knuckles were
always getting barked. That wall was 9in.
thick, but it took five weeks to get through.
It could not have been ordinary mortar ; it
must have been concrete. The whole team
had a day off when the first brick was pulled
out. Eventually a hole 18in. by 12 in. was
made, for which a lid was made and the
sawdust scooped back to cover the entrance.

As this hole was made through to under
the theatre floor, it was hoped that there
would be hollow spaces underneath, as in
English floors. There was real disappoint-
ment when it was found that the underneath
was packed with loose sand and gravel. The
joists of the floor had been levelled off on
this ballast and the floorboards nailed down.
Hence everyone was afraid that if the
gravel were removed the floor would collapse.
The grand piano in the theatre was arranged
in such a way that people would be dis-
couraged from walking on the particular
piece of floor. Meanwhile the team, in full
committee, had toyed with the idea of
starting in another place, but eventually it
was decided to carry on. An operation was

carried out on the lines of catching up a
sill-floor in a cut and-fill stope.

The timber used was the well-known bed-
board, familiar to every Prisoner of War in
Germany. The beds provided by the Germans
consisted of the equivalent of three box beds,
one on top of the other. Straw palliasses
were used and to hold them in place each bed
was provided with nine so-called bed-boards.
These were pieces of deal plank 2 ft. 3in.
long, \ in. thick, and from 3Jin. to 5 in wide.
In order to obtain these a levy was made on
all officers in the camp. However, the
greatest bag of bed-boards was made when
the Germans suddenly decided to move some
500 officers to another camp. They went off
at 5 a.m. and, in the turmoil caused by their
leaving,their beds were stripped of bed-boards.
Nearly a thousand must have been collected
that night. Many of these were hidden
underground or put up as temporary shelves
in rooms or used to make up previous
deficiencies in beds with the intention of
using them later.

Bed-boards were carried into the theatre
by tucking them through the waistband and
under the shirt. They made one’s gait a
little stiff-legged, but by moving slowly and
wearing a great coat the effect was good.

The excavation under the floor was
purposely made a large one to provide space
for storage, changing of clothes, and to allow
some freedom of movement. Its size was
some 7 ft. long, 2 ft. wide, and 2 ft. high.
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Excavation

With the approach well camouflaged and
the chamber ready the tunnel proper could
now begin. The first phase was to sink a
shaft down the inside wall of the building so
that the tunnel could be started under the
foimdations. No one wished to break through
another wall and was prepared to sink any
distance to avoid it. The shaft was 2 ft. by
2 ft. in size. If any reader has ever worked
in a really small shaft he will realize that this
size of shaft is about the practical limit of
smallness. Anything smaller than this and
one cannot stoop for digging and the work is
considerably slowed. The shaft was sunk a
distance of 5 ft. with three sets made from
bed-boards. It had to be spiled downwards
and was lined with cardboard as the gravel
sides would not stand. A small ladder was
made on the side and the building side of the
shaft was left open for the tunnel. Everybody
was pleased when the shaft was finished and
on the direct line for outside the wire.

The tools now in use, which continued
in use till the end of the tunnel, were an
ordinary fireside shovel, one thin poker,
penknives, and a very “ ropey ” pair of pliers.
There were other tools used by the stage
carpenters, but these were under parole from
the Germans and it was a particularly
maddening feature to see one of the stage
hands sawing while the tunnel carpenter and
set maker was cutting his wedges and making
his bed-boards the right length with a pen-
knife, which admittedly was sharpened to a
razor edge.
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After the spiling experience in the shaft it
was decided to start in with the same method
in the tunnel and accordingly, on a note-
worthy day, the first set was put in. The
standard tunnel set at this stage consisted of
one bed-board as a cap and two as legs with
the legs standing on small footboards. This
gave the tunnel a finished size of approxi-
mately 2 ft. by 2 ft. The first 20 ft. was in
clay, which stood quite well, deceptively well,
as it turned out. Perfectly ordinary spiling
was resorted to (Fig. 2). The back boards
were driven forward over the set with a
T-piece under them as soon as they got any
distance ahead. The digger sat for his job
with a small plank to sit on and a mucking
board to make easier digging off the floor.
Using the poker, he dug out a small hole for
each plank some three or four inches deep
and drove them forward individually. Then
the whole face was broken down on to the
mucking board with the poker and all of it
was mucked over one shoulder, using the
shovel, tothe assistant behind. He, in turn,
loaded it into a tin basin attached to a rope.
When full it was pulled by a third to the
shaft who dumped it in the chamber for later
disposal (Fig. 4).

At first silence was maintained, but as
soon as the tunnel was well away conversa-
tion, shouting even, were freely indulged in
and spirits were high as progress was made
every day.

However, the first 20 ft. in clay proved, on
the whole, to be the easiest driving. Soon it
was decided that 2 ft. was too large and

Fig. 3.—Camp
Orchestra on
the Stage :

The entrance to the
tunnel is on the left of
the photograph, just be-
hind the second man in
the second row. Workers
were in the tunnel at the
time the photograph was
taken.
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accordingly the cap was reduced to less than
2 ft. which made the width about 21 in. The
full height was maintained and it made the
tunnel nice to work in. The slight downhill
grade helped the ventilation and the air was
very good. At 20 ft., however, gravel was
encountered. At first it was fairly easy
going and required no side spiling. Then
suddenly the face collapsed like water and
there was a rush which filled the end and
which buried the legs of the digger. It
became necessary to spile sides and top.
This was quite a complicated procedure.
Scabbing boards were made inside each set,
top and bottom, to resist the side pressure of
the legs from spiling operations. The back-
boards were spiled forward as usual, with a
T-piece for supporting them forward, and the
side boards were driven forward a lessening
amount downwards so as to conform more or
less to the angle of slope of the gravel. They
were kept facing outwards by means of a
cross-piece.  This made the face pretty
awkward for mucking, but it was managed
Kg-5).
(T%es)great difficulty was to get in the
forward set, as, owing to the loose ground,
bases for the legs could not be excavated, so
an extra or false set was put in half-way and
spiling re-began from here. As soon as these
new spiling pieces were fully forward a set
could be put under the original spiling boards
and the false set removed and replaced when
the next set of spiling boards moved forward.
So loose was the gravel that not the slightest
gap could be left between the spiling boards
or small stuff would trickle through and with
conditions as they were no extra stuff could
be tolerated. Fortunately these conditions
were not always present, because it took a
lot of bed-boards to do this work and the
amount that could be stolen was limited.

Another difficulty was concreted bits of
gravel. This caused one change in direction
of the tunnel which was annoying. The
first piece encountered was in the roof and it
sloped slightly upwards and away. At first it
made a fine roof, but when it began to get
high it was very difficult to form a new brow
in the loose gravel. Naturally the stability
of the sets depended on having weight on
them. In the end a reinforced set had to be
used well wedged to the hard band before
spiling was restarted. It does not sound
much on paper, but it really was a very
tricky operation. However, in the end it was
made.

The tunnel went through its worst period
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in the Spring of 1941. During the winter the
field which lay over the tunnel had been
flooded and converted into a skating rink.
It was realized that when the thaw came bad
conditions would occur, but it was hoped that
the clayey part of the tunnel would stand up
and, as the gravel was dry anyway, it was
hoped that percolating water would not
reach it. The hopes over the gravelley part
were realized, but one morning when the
working party entered it was found that
some 10 ft. of the clayey part of the tunnel
had collapsed. Fortunately the sets were
secure and also the backboards, but with
only a tiny triangle of open space left under
them. The clay was horribly wet, but a hole
was scraped through under the sets and the
worker lying on his back was able to reach
round the backboards to find the extent of
the cave over the set ; a job that had to be
done gingerly as more stuff might be brought
down. It was found that there was at least
3| ft. of open space over the sets.

This presented two problems : First, the
re-support of the tunnel and, secondly, to try
to get the material back, as stowage space
for material in the camp was strictly limited.
These problems were settled as follows —
A number of woollen socks was requisi-
tioned from the officers in the camp and these
were filled with some of the caved material.
Starting from one end of the cave, actually
the inside end, the first set was well lagged on

the sides and a wall of filled socks was put
over it. Lying then on his back with his nose
right against the backboards the worker
threw the material, by digging behind his
head, through a narrow opening right
behind this wall. This was tiring work and
difficult, since it was impossible to see what
one was doing. As soon as this space was
filled a wall was built one set further back
and again the same process was carried out.
This went on for a week. The clay was wet,
sticky, and cold; altogether most un-
pleasant.  However, it was finished and
practically all the material was thrown back
into the cave and the tunnel was saved. As
a precautionary measure the\whole of the
clay length of the tunnel was lined with
timber and there was no more trouble.

Disposal of Dirt

This was the main problem and one which
was never satisfactorily solved. It was
probably the difficulties of disposal which
eventually gave away the tunnel to the
Germans.

At first the* method was to clear a trench
in the sawdust under the stage and fill this
with the dirt, afterwards recovering with
sawdust. This was done over the whole area
and at the same time some of the sawdust
was taken away and burnt so as to give more
space under the stage. The floor was thus
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gradually raised and the attention of the
Germans was not attracted. Then, suddenly,
the German commandant authorized a
dressing room to be made behind the stage
and, according to a design prepared by the
British, this included deepening the floor
behind the stage by about 3 ft. This was a
heaven-sent opportunity for getting rid of
stuff under almost fool-proof conditions. For
every shovelful of legal dirt taken out for
this excavation, at least two shovelfuls of
illegal dirt went and eventually there was an
almost frightening amount of material lying
outside the theatre. To the British it looked
obvious that there was far more material
there than there should have been, but the
Germans seemed to notice nothing unusual.
The time for the excavation was dragged out
to about two weeks.

Then came another stroke of luck. The
German Commandant decided in the interests
of security that the space under the stage
should be securely boarded up. This was the
only time when this nasty creature ever
became a pleasant thought in British minds,
since it now meant that the space under the
theatre stage could be filled up solid with dirt.
One board in the floor on the side of the stage
had a knot hole in it. The nails were taken
out. It was then keyed to its end neighbour
by two headless nails and at the other end
(the wall end) a slot was cut in the wall. This
provided our new entrance. Normally the
board was well wedged. To lift it the wedges
were loosened, the board was slid end-ways
(using the knot hole) into the slot at its wall
end. This freed the nails at the other end
and the whole board could be lifted. So well
was it done that the Germans never dis-
covered this actual entrance. From this
entrance a lagged tunnel eventually led to the
original hole in the wall and the rest of the
stage was solid with dirt.

By now the tunnel was some 120 ft. long
and was still more or less full size. It had
always been hoped that sufficient space
could be found for the dirt and that in the
last length of driving it could be stored in
the tunnel itself by filling it up as high as
possible. This was now begun and the size
of the tunnel became 21 in. wide by some
14 in. high.

It was now impossible to get along the
tunnel except by wriggling flat on one's back.
In fact the tunnel was “ tailored to fit a
man lying flat and he progressed like a snake.
It took some 15 to 20 minutes to get the
length of the tunnel. “ Tramming ” was still

by means of the tin basins, except that there
were now four stations owing to the lack of
straightness. These stations were left at full
height and provided turning points as well as
working points. The full team in the tunnel
now was six. A digger, a mucker just behind
him, two others along the length of the
tunnel, one at the bottom of the shaft, and
one at the top (Fig. 4).

It was discovered quite early on that the
dream that all material could be stored in the
tunnel could not be realized. So it was
decided to take a little material out every
day and try to restore the balance. Better,
it was thought, a little every day than
eventually to reach a condition when a very
large amount would have to be hidden daily.

This daily excess was dumped down the
lavatories. It was loaded into some 60 socks
per day. These were hung open end down-
wards, and tied from the shoulder under the
battle dress tunic and during the busy part
of the day a stream of officers were strolling
casually between the lavatories and the
theatre. Several tons were disposed of in this
way. Then, suddenly, the Germans decided to
clean out the sewage system. In came the
pumps with German efficiency and pumping
began, but instead of the usual material up
came gravel. All became flap and flurry.
German officers turned up importantly and
one went down the man-hole to investigate.
Some Britisher had already foreseen this and
simultaneously every plug in the building
was pulled and a deluge came roaring down
the pipes. This led to a pretty fast exit by
the German officer with his jack boots pretty
wet. However, these fighter moments did
not help our muck disposal problem and, in
addition, the Germans had become highly
suspicious. The tunnel was closed down for
a week as a precaution.

By the end of this week (it was now some-
time in May, 1941) a new method of disposal
was decided on. The ubiquitous sock was
still hung from the shoulder and its open end
came opposite the trouser pocket. The
pocket was split open and the end of the sock
held in the hand. Then one went for a walk
and during the walk the stuff was allowed to
trickle down the trouser leg and so on to the
ground so that one left a constant stream of
gravel as one walked along. Some tons of
material were got rid of in this way, but it
was not safe. There was always the danger
that one had to take one’s hand out of one’s
pocket, which would have meant animmediate
stream of material that would have been
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a little difficult to explain. This accident
never happened, but there is no doubt that
the Germans were being most observant and
they probably saw quite a lot. This method
was still in use when the tunnel was found
by the Germans.

Ventilation

No special measures were adopted for
ventilating the tunnel ; as already mentioned
it was hoped that its slight down grade
would take care of this. In addition, of
course, there was air in the gravel. For
the first 130 ft. or so these hopes were
realized and the air was always cool and
fresh. However, as soon as the vertical
dimension of the tunnel was shortened, the
air became very close and eventually it was
quite impossible for any naked flame to
burn even at the beginning of the shift. A
match, for example, when struck, had no
flame but merely a little glowing line passed
across the head with a lot of smoke. Work,
however, continued (it had to), but opportu-
nities were taken for airing the tunnel by
leaving the entrances open. The number of
people working was reduced as far as possible
and no one was allowed as far as the face
until he had been “ conditioned ” by work
further back. Shortness of breath was a
great nuisance. Latterly, after a few shovel-
fuls had been dug, one had to stop and catch
one’s breath and several people complained
of headaches. The worrying item was if
someone had passed out in the tunnel ;
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Fig. 6.—One of the

Camp Shows :
The dark object in the
bottom left corner is

part of the piano stand-
ing in the position re-
ferred to in the text.

Heaven knows how he could have been got
out.

Had there been no possibility of getting air,
some kind of a ventilation system would
have been put in, but at some 200 ft. it was
hoped that a small 1-in. hole could have been
punched through to surface as we were
nearing the bank. That would have cured the
trouble. There was also the fact that it was
considered a bad time of the year for ventila-
tion anyway—the Spring—when the out-
side temperature approximated to the under-
ground temperature. In the Lot Bavarian
summer it was hoped that natural ventilation
would improve, but before the summer the
tunnel had been found by the Germans.

Lighting

The tunnel was lit by electric Lght through-
out. The theatre line was tapped at the
footlights under the stage and the wire was
stolen in the camp. Bulbs were comparatively
easily come by. For the first 100 ft. or so
there was no difficulty, as a two-wire system
was installed. However, no more wire could
be obtained and, perforce, a one-wire system
with earth return was used. This worked
all right from the light point of view, if
somewhat dim, but the earths in the tunnel
were most unpleasant. Crawling over them
was just an endless series of electric shocks,
which were most unpleasant, especially in
damp working clothes. The strength of the
shock seemed to depend on the distance be-
tween the crawler’s points of contact. Thus,



96 THE MINING MAGAZINE

if he rested his weight, lying full length, on
his hands and toes, the shock was severe.
Eventually the tunnel was deepened at the
earthing points so that in crawling the knees
and hands could be kept close together which
reduced the shock considerably. It might
be added that a fatal accident occurred in
another tunnel later, due to the use of these
earthing points.

Altogether there were five lights in the
tunnel, including a clip light for the actual
face. Fortunately at that time the Germans
did not switch the lights off during the day.
In the later years of the war they came on at
dusk and went off at 9.30 or 11 p.m., depen-
ding on the camp. This was, of course, to
avoid lights being used for tunnel driving.

Surveying

The tunnel was driven as straight and at
as even a grade as circumstances permitted.
It was set off underground by means of a
prismatic compass, which someone had
smuggled into the camp in the heel of his
boot. The direction on the surface was
obtained by “ co-planing ” from a window in
the Castle. «This could be done some distance
back in the room and was relatively safe. To
have taken a compass bearing in the open
would have been to court disaster.

Levels were a little more difficult. mThe
rough elevation of the exit end was taken by
comparing the height of a man with the
height of the exit point above the level of the
river. This was done as carefully as possible
and the probable error was not more than
about 2 ft. To obtain the slope of the tunnel
a long straight-edge was made with a sheet of
three-ply fixed at one end. On the sheet was
marked a line exactly at right angles to the
straight-edge and a plumb bob was hung
along it. When the bob coincided with the
line the straight-edge was dead level. The
use of this device was so obvious as hardly
to require description. One end of the straight-
edge (7 ft. long) was held against a cap, while
the other was held against a ruler which
rested on another cap. When the bob was
brought to the pencil line the straight-edge
was dead level and the ruler read off direct
the difference in elevation. In one 100-ft.
stretch of tunnel the difference between
inward and outward readings was only about
\in.

The tunnel started at about 5 ft. below the
surface and at its length of 220 ft., when

found, had reached some 19 ft.
below surface.

of depth

The Last Phase

At the end of May, 1941, the foundations
of the first retaining wall was struck and it
was estimated that some 20 ft. of tunnel
remained to be built. Progress, however,
was slow. Ventilation was practically non-
existent and the air was so bad that three
blows with the poker made the worker out
of breath and even conversation was spas-
modic. The tunnel struck the foundation
some 18 in. above its base. The tunnel was
continued and finished against the wall with
long legs for the caps, so that the base of the
tunnel was brought some 2 ft. below the
bottom of the foundations.

Now the gravelly nature of the tunnel
changed. Clay reappeared and there was
also some moisture trickling down on the
plane of weakness caused by the wall.
However, when the tunnel started to go
under the foundations, hopes ran high. An
objective had been struck and its direction
and location showed that the tunnel was
running on a true course. It was hoped that
with the considerable drop of the surface
level on the far side of the retaining wall a
hole could be pierced through to surface to
give much needed air. For this purpose an
iron bar had been carefully preserved—
some 4 ft. 6in. long with a sharp point. How
this valuable tool had been obtained was not
known, but it came in for its share of admira-
tion as ameans of allowing a speedier advance.

Shift work had by now been reduced to
two men per shift and there were two shifts
per day. The morning shift did the mucking,
while the digging was done on afternoon
shift. Morning shift ran from about 10 till
about 11.30 a.m. and the afternoon shift (the
digging shift) was from 12.30 till 3.30. By
this time a definite signalling arrangement
had been made. Half an hour before the
time for coming out the lights in the tunnel
flashed once as a time signal. At 15 minutes
to go three flashes meant all clear to come to
the shaft, while one flash at this time meant
“ come back to the shaft but be quiet as
there are Germans about.” As a further
precaution the underground men never
signalled from inside when they reached the
shaft.

The last shift (as it turned out) was a
digging shift with two men. They went in
as usual at 12.30 and slowly made their way
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to the face and by 1.0 p.m. work had already
begun. By now the tunnel had passed
under the foundations and this shift was the
first serious attempt to punch a ventilation
hole through to surface. After a hard struggle
the bar was pushed upwards for its full
length, but there was no sign of daylight. An
excavation was made round the end of the
bar and by this means a further 1ft. was
made upwards, but still no daylight. How-
ever, two discoveries were made which were
very gratifying. These were a worm and a
root, the first sign of life that had been struck
in the tunnel for its full length. They were
like a rich strike, because it meant that
surface was coming down to meet the tunnel
and nine months of work was reaching its
culmination. They were carefully placed in
a matchbox.

By now it was 3.0 p.m., but the expected
time signal was not made. However, as
underground men do the world over it was
reckoned that the surface chaps were playing
the fool, slacking as usual, and duly at
3.15 p.m. the two workers started back along
the tunnel for the shaft. Provided this was
done under alarm conditions, there was no
harm done. The assistant went first with the
face man some 20 ft. behind him. The
assistant was practically at the shaft when
the face man heard a kind of scream and at
the same time the shaft light went out. The
digger’s reaction was that the roof had come
down on his assistant. So digging in his toes
and elbows hard, he speeded up so that he
could start rescue operations. However, the
next thing was a very bright light shining
down the tunnel and a German screaming
for him to come out and to hurry up. Instead
of an accident the Germans had broken into
the tunnel and were standing round a hole
in the floor which they had cut with axes
and they were all armed with revolvers or
rifles with fixed bayonets. Thus nine months
work went for nothing !

The Germans, however, were very im-
pressed with the tunnel. It was photographed
from every angle and for a week afterwards
generals and their staffs came from all over
Germany to see it. No doubt the German
staff at the camp made a lot of capital out
of the fact that they had brilliantly dis-
covered the tunnel before it had broken.

The two officers went to solitary confine-
ment for 10 days. This, of course, was a
standard form of punishment inflicted by
the Germans, but actually it was heaven to
be alone for a period after living in the
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over-crowded quarters provided by the
Germans. They were also presented with a
bill for 1,016 Marks by the Germans in
respect of more than 1,000 bed-boards. This
bill was paid by the camp. The final official
length given by the Germans was 66 metres
(220 ft.).

The Germans sent a man down the full
length of the tunnel and it gave a great deal
of satisfaction in the camp when it was
reliably reported that this man was violently
sick as a result of the trip. He had not been
“ conditioned ” in the careful way adopted
by the British. The Germans then dug down
from surface at two points and filled the
tunnel with barbed wire. It was pleasing to
the surveyor to note as a check to his work
that these holes were on the projected line
of the tunnel.

Retrospect

This tunnel failed in its main object.
Nevertheless there were many factors on its
credit side. There was, for example, the
effect on morale. It was depressing to be a
prisoner during the winter of 1940-41. The
fortunes of Britain were at their lowest ebb
and the attitude of the Germans was corre-
spondingly “ cocky” ; an annoying condition
which acts on the Germans like strong wine.
Food was bad and Red Cross supplies were
uncertain and erratic, although they were
improving rapidly as from the beginning of
1941. In fact conditions for P.O.W.’s were
at their worst.

Those, therefore, who were mixed up with
escape schemes were stimulated by their
efforts to rise above their environment and
while the tunnel lasted the members of the
team were as happy as anybody in the camp.
Not only were they doing something, but
they were doing it as a team, which was even
better. Their minds were actively engaged
on their tunnel problems and did not have
so much time to ponder on their fate, as
those with nothing to do and, in fact, nothing
even to read. The tunnel, indeed, fulfilled,
in spite of its failure, the second duty of every
P.O.W. (the first being to escape) and that
is to keep himself fit. Furthermore experience
at escape work was gained. Lessons were
learnt and applied later through practically
all the P.O.W. camps in Germany and
although better tunnels were built in the
years that followed it was a real satisfaction
to all the members of the team that they
were associated with the first really long
tunnel driven by the British in World War I1I.
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Ore-Dressing Notes

(6) Gold.
Roasting Flotation Concentrates

It is the common experience of most mills
which use bulk flotation as a step in the
concentration of gold-bearing pyritics, that
such a concentrate presents special problems
in connexion with its cyanidation. One
general method uses direct extraction, taking
special precautions to deal with the unusual
concentration of cyanicides, the difficulties
in handling high-density solids, and in
settling and filtering extremely fine pulps.
Another  makes a pyro-metallurgical
approach, shipping the concentrates to
smelters for specialized treatment. A third
applies its pyro-metallurgy on the spot, in
the form of a sweet-roasting treatment so
controlled as to maintain the calcined gold
in a suitable state for dissolution by the
cyanide. In a recent paper 1 Messrs. Stitt
and Locke give a detailed account of the
third technique as applied to Rietfontein
flotation concentrates. Well-deserved tribute
was paid on the discussion of this paper to
the fact that details were presented clearly
enough to guide a specialist handling a
similar problem elsewhere. The. value of
inclusion of dimensions and working details
of the appliances used is not always recog-
nized by technical writers.

In brief, the concentrates are roasted, and
agitated with sulphuric acid to remove
copper for re-precipitation on steel scrap,
while the residual solids from the extraction
are returned to the cyanide circuit. The
flotation concentrate carries over 80 dwt. of
gold per ton, with 35% of pyritic iron, 10%
copper, 2% arsenic, and nearly 4% of iron
oxides, so that it is, like all Rand bankets,
fairly docile. Testing showed that a simple
roast at between 590° and '650° C. would
produce a calcine suitable for cyanidation
capable of yielding 96% extraction of the gold.
A plant able to handle 200 tons of concen-
trate monthly was decided on. Since roasting
reduced the weight 28% and leaching of the
calcine a further 9% the daily capacity of
6-6 tons of flotation concentrate and 4-2 tons
of leached calcine was provided.

Thickened concentrates are dewatered in
box vacuum filters to 20% moisture, and

1 stitt, D. D., and Locke, N. B. Journ. Chem.
Met. Min. Soc. S.A., Nov.-Dee., 1945; The Mining
M agazine, Feb., 1946.

tipped on to a drying place along which they
are shovelled. They take three hours to reach
a 5-ton bin feeding two reverberatory roasting
furnaces, each with its hearth in three steps
arranged to segregate treatment into the
stages new feed, partly roasted, and finishing.
Some 800 Ib. of dust is recovered monthly
from the furnace flues and returned with the
new feed. Roasting time depends on the
sulphur content of the feed, over-roasting
leading to trouble in subsequent separation.
The issuing calcine must pass a |-in screen,
arrested sinter being broken and returned
to the furnace. Special trucks, each holding
0-35 ton of calcine, now cool, store, and
deliver with practically no dust loss to the
leaching section, after a simple test has
proved roasting to be complete.

After leaching in f% H2504 the pulp is
batch-filtered and the solids are washed
repeatedly until free of copper. The filtrate
is then clarified and run over steel scrap, a
copper cement being cleaned up twice
monthly. The cake ispulped and pumped to a
cone, the spigot discharge of which is run
through a small ball-mill to break up any
lumps of calcine, the cone overflow joining
the mill discharge en route to the cyanide
agitators. From this point on there is little
unusual in the handling, beyond the need for
good control of alkalinity to avoid filtration
trouble. The whole paper is so presented as
to constitute a valuable practical guide in a
type of operation likely to become in-
creasingly important.

(7) Maintenance.
Machine Records

The busiest people are not usually the
most efficient, particularly when lack of
foresight and method is a main cause of their
business. In the modern mill there is every
reason for simple organization to ensure the
smooth continuity of operation. In a plant
running a 24-hour day it is far easier to
systematize inspection and maintenance than
to carry on until something wears out or
breaks down, leading to improvised working
during repair. All machinery has parts which
wear down and need periodical adjustment
or replacement, as well as special lubrication
attention from time to time. The excellence
of modern manufacturing methods allows of
liberties with loading and maintenance, but
it is far wiser to regard such extra value as
an insurance on which the operator should
avoid drawing under normal running condi-
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tions. If a maintenance log is kept for each
machine in the mill, it is easy to ensure that
each wearing part, oil sump, etc. is looked at
according to schedule and it is also easy to
arrange that all such inspection and repair
is done, during the day shift, by the main-
tenance gang with such specialized outside
help as has been arranged for before shutting
down. Where the machine requiring service
is the only feeder to a line of other machines
it is possible to plan a general check-up of
that line. Because the work has been
arranged, it can be done'at a time when the
mine stores are open and such specialists as
the mechanical and electrical engineers are
available. All this helps to ensure a quick
and thorough overhaul, instead of the strain
and flurry of an emergency shutdown, per-
haps occurring during the graveyard shift,
when neither external skilled aid nor special
stores are quickly available.

There need be nothing elaborate about the
system. A book is sometimes used, with
pages for each item of plant needing periodic
service, but a better way is to use some kind
of a card index combined with a “ bring-up ”
diary. The card can carry the history of the
tool and be booked up by the maintenance
foreman each time a job is done. This card
then returns to the mill manager’ office.
Suppose the item of plant to be, say, a bank
of flotation cells and that once a month the
impellers are adjusted and reversed, while at
ball-mill re-lining time the motors are checked
over and the corners of the cells thoroughly
cleaned out. The diarv on the manager’s
table has shown it to be time for the monthly
reversal and the card is sent to the main-
tenance foreman with an action instruction.
On its return, booked up with a record of
action taken, there may be a note that, say,
No. 7 cell of the bank seems to have a worn
impeller. The cards are consulted and it is
found that the ball-mill feeding this bank of
cells will be down for re-line in a few weeks.
The diary is then marked to ensure impeller
reversal in the usual routine month and
a special note is attached regarding need for
check on the suspected impeller. The ball-
mill card is also “ flagged ” to ensure that
when re-lining is being arranged a new
impeller will be drawn from store in case it
needs replacement. If it is used, the replace-
ment date will be logged on the bank card,
together with any pertinent detail which may
help to avoid premature failure in future.
Incidentally the information on rate of wear
which accumulates on the cards can be of
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value when deciding what stock of spares
should be carried.

(8 Flotation.
Cell Design

Recently a new cell was put on the market,
designed by Professor Fahrenweld. In view
of the world-wide success of the flotation
machine originally associated with him the
performance of this machine will be watched
with interest. Mill men have by no means
reached the end of flotation machine design.
The chief requirements include thorough air-
sweeping, right bubble size, adequate agita-
tion, quiet froth discharge, avoidance of short-
circuiting of pulp between entry and dis-
charge, low power and wear, accessibility for
cleaning, froth-column control, air-volume
control, mild scrubbing action with some
types of feed, positive draught in return
circuits, and avoidance of sand-up when
power fails. At present these virtues are
spread over a multiplicity of types of
machine, but probably more and more of the
desired qualities will be built into less and
less appliances as time goes on. To take one
simple point—the introduction of air from
an external compressor. One machine simply
blows a jet of low-pressure air on to the
underside of an impeller. Another streams it
in through a disc-mat, while others use piping
penetrating to various depths, a cylindrical
rotating arrangement, or plain matting.
The problem, on the laboratory scale, proves
to have some interesting aero-dynamic and
hydro-dynamic aspects connected with
streamlining, baffling, pulp density, and
frother concentration. It is unlikely that all
the above-mentioned commercial machines
are making the best possible use of power,
since they differ so fundamentally in their
methods of applying it, although all are
successful and widely used.

There is nothing in the design of popular
flotation cells which brings them into closely
similar groupings in the way that, for
instance, all crushers divide into jaw,
gyratory, etc. Crushers have been in the
field long enough to settle to a few basic
patterns and this they have done by the
old-fashioned method of trial and error, with
the gradual weeding out of the least efficient.
Flotation is developing in a world less apt to
use such an expensive road to efficiency, but
as long as we have our present diversity of
machines, with more coming along all the
time, one must suspect that the laboratory
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technician holds but a lowly place on the
engineering side of the industry. It is not
enough to maintain a testing service which
can show whether a customer’s ore can be
floated. What is wanted is a service which
investigates the firm’s own product and
assures that good streamlining and pro-
portioning are making the wisest use of the
power needed to aerate a pulp efficiently.

(9) General.
Progress Report

A recent reportl covering the 1946 annual
meeting of the American Institute of Mining
and Metallurgical Engineers shows how far
and how fast mineral dressing has moved
from the status of an art toward that of an
exact science. More than 30 papers were
presented in the six sessions held. Those
on flotation considered such recondite
matters as the count of collector ions on a
given surface area ; measurement of that all-
important area with better precision ; electro-
migration as an investigator’s tool in flota-
tion chemistry ; flotation cell mechanics ;
frother chemistry; new chelate collector,
and differential non-sulphide flotation. It is
hoped to review some of these papers in
detail in future notes.

Electrostatics and sink-float received
notice, as did the practical application of
milling and such things as tailings dams,
centrifugal pumps, and mill planning.
Grinding received close attention, but the
author of the report comments that much
remains to be done in this field. With that
sentiment one cannot fail to agree whole-
heartedly. The present research position is
that the tantalizing and fascinating problems
of flotation physics, electronics, and chemistry
are claiming an undue share of attention at
the expense of the less-obviously intricate
and unknown problems of comminution.
Yet these two things, grinding and flotation,
are not separate activities but mutually
dependent and they combine to constitute a
single economic operation. There are times
when the industrialist who foots the bill,
both in processing and in the cost of sustained
research, should do a little dictating as to the
objectives of that research. Comminution is
still the most expensive part of the flow-
sheet and at present there are gaps in our
knowledge which, if filled in, should reduce
costs substantially. More important still the
implications of comminution as a means to

1 Counselman, T. B., Min. Met., Apr., 1946.
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an end are not fully considered, owing per-
haps to the tendency for research to be
specialist rather than co-operative.

Engineering Log

The peak year of world production of gold
was 1940, with a steady decline through the
war. In 1945 the final figure is of the order
of 26,500,000 fine 0z.—a 35% drop from 1940
and a 2% fall from 1944. Silver was down to
127,300,000 oz. If the return to normal
includes a correlative improvement in the
output of the money metals gold mining
should prosper. The " if ” is referable to
the bogy of inflation, which must operate
against expansion so long as working costs
continue to rise while the market price
remains officially fixed at pre-war level by
the big consumers.

* * *

A serious cultural loss was sustained
during the “ fire raid ” on London in Decem-
ber, 1940, when Paternoster Row was
burned out. During the war over 10,000,000
books, beside manuscripts, were lost, in-
cluding the scientific and educational
material so important to rehabilitation ; it
will take several years to make good the loss.

* * *
An interesting technique has been
developed for putting America’s reserve

weapons into storage. They are enveloped
in a moisture-proof plastic film. First, the
sharp angles are covered with tape and a
tape network is stretched from point to
point to form a founding network. On this
a sort of cobweb is placed. Next, the plastic
cover, in liquid form, is sprayed on to the
web by compressed air. It floats down and
solidifies as it grips the network, several
coats being applied if necessary. Finally,
the original air is replaced through a sealing
point with hot air and desiccant inserted
before sealing.

* * *

The Railway Committee appointed in
1944 to review the position of London’s
railway services has put forward a scheme
costing £230,000,000. This, if adopted, will
add over 100 miles of new tunnels to the
existing railways and will link up southern
and northern systems by tunnels under the
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Thames, doing away with some of the present
unsightly bridges. The scheme will take at
least 30 years to complete. In May the
Government’s road plan for the whole country
was announced. The programme is in three
stages, covering ten years. The first (two-
year) stage is chiefly concerned with re-
habilitation and improvement of places with

the worst accident records. Next, three
years of major improvement, bridge
strengthening, and bottleneck relief, with

some work on new roads is planned. Finally,
five years of radical reconstruction of the
chief roads and the building of new and
exclusively motor traffic routes is envisaged.

* * *

At the end of the 1914—1918 war farming
accounted for 44% of Canada’s total produc-
tion, with manufactures some 28%. By 1939
farming yielded 28% and manufactures 39%.
Under the urge of war both expanded their
output and in 1943 they were respectively
20°0 and 54% and the reconversion to peace
has set Canada (now' the fourth nation in the
air, third in sea power, and fourth in muni-
tions making) the problem of wisely pre-
serving its trained industrial labour. Con-
version of industry is well advanced, over
£200,000,000 having been allocated for
turning over “ from swords to ploughshares.”
Responding large-heartedly to Britain’s need,
agriculture has expanded and now ships
bacon, cheese, beef, poultry, and eggs in
increasing quantity, as well as its regular
food exports. All this is reflected in the rise
of production from $5,495,000,000 in 1939 to
$11,359,000,000 in 1945.

* * *

According to a recent definition Radar
(Radio Detection And Ranging) is “ the art
of detecting by means of radio echoes the
presence of objects, determining their direc-
tion and range, recognizing their character,
and employing the data thus obtained in the
performance of military action.” Its ground
applications in war included aircraft warn-
ing, gunlaying, searchlight control, guidance
of interceptor planes, and tactical “ recco ”
work in the actual fighting. At sea parallel
activities were undertaken and air-borne
radar also overcame bad visibility over
target and at base. These are but some of the
activities to which various types of radar
instruments have been adapted, but the
fundamentals in each case are the same. A
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pulsed output of high-powrer electromagnetic
energy of extremely short life is sent out and
the resulting echo is registered, all at such a
tempo as to permit continuity of record,
usually in a cathode-ray valve. There must
be a timer to fix signal rates, a transmitter
to generate the pulses, an aerial system both
to radiate the pulses and receive the echoes,
a receiver to amplify the echoes, an indicator
to render the signal visible, and a source of
power. Sincethe velocity of radio frequency
energy is knowm the “ slant range ” or direct
distance between instrument and target can
be measured. Direction in azimuth is
measurable as an angle, as is elevation.
These three measurements give the location
of the target. In long-distance searching no
great precision of beam is needed, but for
such work as gun-laying high accuracy is
achieved by “ conical scanning.” In some
instruments the radar beam can follow its
target automatically. Recognition of the
nature of the target is not yet as well
developed.

* * *

A simple signalling device for use in life-
boats, rafts, and on lifebuoys develops the
principle of the mirror heliographing the
sun’s rays. Using it, the signaller aims a
dim image of the sun at the target whose
attention he desires to arouse, and the
optical system does the rest.

* * *

Two methods of extracting alumina from
clays and high-silica bauxites have been
evolved as American w'ar-time research pro-
jects. In one, extraction with NaOH and
NaCl is used to produce sodium aluminate
comparatively uncontaminated with silica,
which precipitates as soda-like in the presence
of salt, instead of becoming the more soluble
sodium aluminium silicate hydrate. An
extraction of over 90% from high-silica
bauxite is claimed. The other technique
starts by sintering the aluminous material
with limestone at 1300° C., the resulting
calcium aluminate being extracted with
Na2C03 and NaCl to give a recovery from
clay of 95% of the alumina.

* * *

Salvage of sunken aircraft is made easier
by the use of globular pontoons which can be
inflated after divers have attached them to
the submerged wreck. The biggest recorded
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bag was elongated, 10 ft. by 26 ft., and made
of waterproof canvas with a rope netting to
cover it. Inflated, it could lift 50 tons.
Relief valves release part of the pressure as
the bag nears the surface. The spheres
developed by American naval salvors range
in diameter from 5ft. to 7 ft. and have a
unit buoyancy of from two to five tons. Small
compressors on the salvage boats supply the
air, once divers have secured the collapsed
globe in position, and they distribute air
through a manifold so as to keep the rising
wreck properly trimmed.
* * *

Electricity’s " five-year plan ” announced
in Junepromises, as an alternative to
nationalization, that supply will be extended,
tariffs and voltage standardized, and d.c.
abolished as regards domestic users. The
gas industry is similarly stimulated by the
threat of socialized public services. Competi-
tion of this sort should benefit the public
without increasing cost.

* * *

The Assouan dam was the greatest
structure of its kind in the world when first
built in 1902. Since then its original height
of 357 ft. has been twice raised—to 374 ft. in
1912 and 403 ft. in 1933. If current plans go
through it will rise to 439 ft. and impound
over 7,000,000 acre-feet. In lower Egypt
the Nile runs up to 14 ft. above the land
during exceptional floods and 20 ft. above
Cairo. A cyclic period of high floods is now
due. The “ Baker space ” method of in-
creasing the thickness of the dam is again to
be used. This tiesthe new masonry to the
oldacross a 6-in. gap by steel rods and
after time for settlement grouts the two
into a single structure. Extra run-off storage
is proposed in the new scheme by channelling
from Assouan reservoir to the depression of
the Wadi Rayan.

* * *

Soggy ground presents no difficulty to oil
geologists and geophysicists working in the
swamps of the southern United States. They
can now equip themselves with a “ marsh-
buggy ”—a tractor, with four balloon tyres
10 ft. high and* 66 in. in diameter mounted on
hollow aluminium drums which allow the
vehicle to travel overland at 20 m.p.h. and
in water at 4 m.p.h.

* * *
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A quick war-time method of obtaining silt-
free sand for concrete work should carry over
into peace-time use. It is obtained from
running streams simply by stirring up the
river bed with perforated pipes carrying
compressed air. Mud then washes away with
the flowing water leaving behind a washed
sand ready for extraction and use.

* * *

A giant electron accelerator in the
American G.E. Co. research laboratories can
develop 100,000,000 volts, according to
information now released.  This electron
stream is opening a new field of atomic
research. The chief part of the machine is a
130-ton electromagnet 9 ft. high, 6 ft. wide,
and 15 ft. long, built of laminated silicon
steel. In the heart ofthe betatron isa vacuum
tube of moulded and tempered pyrex glass,
of toroid shape, with silvered inner surface.
Electrons are fired into this tube and
accelerated round and round the magnetic
field, gaining about 400 electron-volts on
each circuit. They can be taken out at any
stage of build-up, from two to 100,000,000
volts. The betatron uses alternating magnetic
force, thus differing in principle from the
cyclotron which applies high voltages in a
unidirectional field to * kick ” the racing
electrons into greater velocities.

* * *

The atom-bomb has provided America
with new problems in connexion with the
now vulnerable Panama Canal. Three ex-
pensive alternative proposals are under
consideration. The new locks, partly
finished when work was stopped at the end
of the war, could be completed, but they are
too close to the present ones to be entirely
safe against a massed air attack and they
depend on water from Lake Gatun which
only preserves its 85-ft. head of water by
an earth dam which could easily be destroyed.
Second, a sea-level canal is possible, at
enormous cost, but the 85-ft. cut needed
might start huge earth and rock movements
in the surrounding hills. Third, a new canal
could be cut, again at great cost, at some
other location.

* * *

Details of British and Allied war inven-
tions continue to be released. Among those
published this year are the Duplex-Drive
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Tank—the “ swimming tank ” which led
Germans on the D-day beaches to think that
our Valentines and Shermans were small
boats, until a few seconds after their
emergence on to land, they shed their canvas
screens and became tanks. Another am-
phibian was the “ Neptune,” carrying a
4-ton load. It was propelled at sea by a
285-h.p. engine driving *“ paddle-wheel
tracks ” and could land in heavy surf and then
go ashore. Another British invention, the
“ Swiss Roll,” is a flexible pier made of
canvas and wood, to which a tension up to
30 tons is applied to stretch it from ship to
shore, allowing a loaded lorry to be driven
over it. It can then be hauled aboard and
rolled out when again needed. *“ Wireless
Set No. 10 ” worked on centimetric waves
and allowed direct speech communication
with full secrecy between G.H.Q. and Down-
ing Street. Among American inventions was
the “ snake,” a pear-shaped flexible head
with two aluminium bodies 400 ft. long. It
was got into place by a light tank and its
4,800-Ib. charge was then exploded to clear
a path through a minefield. “ Torpex ” is a
British explosive mixture of T.N.T. and
aluminium powder used in “ block-buster ”
bombs. The L-delay fuse, twice the size of a
fountain pen, was much used in underground
sabotage work. At sea the “ foxer " was our
antidote to the acoustic mine, making a
noise which attracted the enemy mine to
the point at which it was towed astern of
our ships. The “ hedgehog ” was a large
mortar throwing 24 projectiles a furlong
ahead of our ships and detonating only on
contact with the submerged U-boat. The
American Sono-Buoy was dropped in the sea
by aircraft. Its hydrophone picked up sub-
marine sounds and radioed them to a
watching aeroplane.

* * *

Breakfast food is not the only processed
material that can by sudden decompression,
be “ shot from guns.” Wood waste, chips,
and sawdust are put into sealed containers and
steamed up to 1,000 Ib./sq. in. The pressure
is suddenly removed and this loosens the
lignin, breaks the fibre, and puffs out the
wood. This “ synthetic ” lumber can then
be compressed to desired size, shape, and
densities ; it can be fireproofed or other-
wise doped at the same time. Being synthetic
it is not limited in width or length, except by
the capacity of the moulding machinery.
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News Letters

VANCOUVER

July 5.

Mine Labour.—The International Union
of Mine, Mill, and Smelter Workers called
its members at most of British Columbia’s
hard-rock mines out on strike on July 3
after several ineffective attempts at concilia-
tion in which the operators, union, and
Provincial Department of Mines participated.

The union is demanding an eight-point
programme, which includes : A 40-hour
week ; a minimum increase of 29 cents per

hour for miners and corresponding adjust-
ments and increases for all other workers ;
overtime pay at 1| times the regular rate,
and full pay for six stipulated statutory
holidays; off-shift differential rate of
5 cents per hour for afternoon shift, 1\ cents
per hour for night shift, and 10 cents per
hour for graveyard ; vacations with pay of
one week for each worker with one year
seniority and two weeks for all with seniority
of two years or more ; sick-leave pay of up
to two weeks each year to accumulate if not
used to a total of 90 days and to be available
in any later year ; severance pay of one
month for each employee with seniority of
one year, and two months for all employees
with two years or more service, and guaran-
teed annual work or wage equivalent of not
less than 1,900 hours per year.

The operations of The Consolidated Mining
and Smelting Co. of Canada, Ltd., are not
affected, the wunion having previously
negotiated an agreement with the manage-
ment. One or two remote operators are also
continuing work, but, in the main, the gold-,
silver-lead-zinc-, and copper-mining pro-
perties are idb. Some 2,500 men are affected.
The Federal Department of Labour has
appointed Mr. Justice Gordon McG. Sloan
to consider the dispute as a commissioner.

It is understood that the operators are
prepared to make some concession in the
matter of wages, but are unyielding in their
refusal to consider negotiating on a Province-
wide basis or to accepting “ union security,”
which may be interpreted to mean a great
deal more than the apparently harmless
words suggest.

Atlin.—Taku River Gold Mines, Ltd., has
advanced $200,000 to its wholly-owned
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subsidiary, the Polaris-Taku Mining Co.,
Ltd., to re-imburse it for expenditures made
in preparing the Polaris-Taku mine for new
production. Approximately one-third of the
amount was paid for adjoining mineral
claims which are known to carry the extension
of the mine’s productive veins. Milling was
again in progress before the end of June.

Portland (Canal.—Silbak Premier Mines,
Ltd., received net smelter returns of $52,603
from its May production, recovered after the
treatment of 5,834 tons of ore. Operating
loss was estimated at $898 before write-offs.

A tunnel being driven by Stewart Canal
Gold Mines, Ltd., has intersected an ore-
body at a depth of 150 ft. below any previous
development.

All the assets of the Indian Mines Corpora-
tion, Ltd., have been acquired by the newly-
incorporated Indian Mines (1946), Ltd., in
consideration of Corporation shareholders
receiving one share of the new stock in return
for each four shares of the old stock surren-
dered. The new company is capitalized at
3,000,000 shares, of which 1,000,000 shares
are to be sold to net the treasury $120,000
for development of the silver-lead property
adjoining the Silbak Premier mine.

Skeena.—Surf Inlet Consolidated Gold
Mines, Ltd., has obtained an interesting
diamond-drill intersection of 1 ft. of ore
assaying 1-28 oz. of gold per ton at a distance
of more than 1,000 ft. from any previously-
developed ore.

Alberni—Spud Valley Gold Mines, Ltd.,
is to resume development, to be followed
shortly by production, as soon as labour is
available at its Zeballos property. A new
adit is to be driven to open the Big Star
vein 300 ft. below any previous work.

The newly-incorporated Nitinat Mines,
Ltd., has acquired the Havilah mine and
a lease and option to purchase the Black
Panther mine on Vancouver lIsland. The
company, capitalized at 3,000,000 shares,
also holds a silver-lead group in the Slocan
mining, division. A 25-ton mill is currently
in the course of construction at the Black
Panther.

Victoria.—Power has been turned on
again at the Mount Sicker properties of
Twin “J ” Mines, Ltd. and, unless halted
by the labour-strike situation, development
work will be commenced at once with a
view to resuming production in the near
future. In addition to rehabilitation of the
Tyee mine and the initiation of a large-
scale diamond-drilling programme it is
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proposed to drive from the 500-ft. level of
the Richard Il mine to the South ore-body
in the Tyee mine, traversing a section in
which the presence of an extensive ore-body
has been indicated by preliminary work.

Nanaimo.—The development programme
of the Marble Bay Mining Co., Ltd., will be
considerably accelerated as a result of new
financing recently obtained. The company
will proceed to unwater the shaft and
workings of the full 17 levels to permit
exploration at depth, as suggested by
Dr. Victor Dolmage, the consulting geologist.
The new capital is represented on the board
by Mr. Marcus H. Cunningham.

Lillooet.— For the first time in more than
a decade Bralorne Mines, Ltd., has failed
to pay its regular quarterly dividend to
shareholders. The directors, in passing the
disbursement, were of the opinion that the
company’s resources should be conserved
in the face of an imminent strike of employees.

During the fiscal year ended March 31,
1946, Pioneer Gold Mines of B.C., Ltd.,
produced 4,317 oz. of gold and 843 oz. of
silver, valued at $166,719, from 10,624 tons
of ore averaging 0-414 oz. of gold per ton ;
other income was $53,490. After all operating
costs of $425400 and the provision of
$18,720 for depreciation, $7,740 for depletion,
and $30,679 for exploration and prospect-
ing, the net loss for the year was $262,329,
reducing the surplus account to $74,752.
Development work at the Pioneer mine
included 1,511 ft. of driving, 227 ft. of
rising, 566 ft. of cross-cutting, and 6,288 ft.
of diamond drilling. At the end of the
fiscal year the ore reserves were estimated
at 187,940 tons, averaging 0-427 oz. of gold
per ton. Mining was suspended for five
months to permit repairing and re-timbering
of shafts and ore pockets, replacement of
water supply pipe-line, and reconditioning
of buildings on the townsite, in preparation
for larger-scale operation in the following
year. The company participated in the
development of gold-silver claims in the
Omineca district, of gold-copper claims on
Texada island, as well as in gold prospects
in Manitoba, Quebec, North-West Territories,
Brazil, and Fiji.

Congress Gold Mines, Ltd., has obtained
ample funds for the development programme
currently in progress at its Bridge River
property by granting an option on the
balance of its treasury shares to Sheep Creek
Gold Mines, Ltd., which company has
agreed to advance $77,000 during 1946.
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It is proposed to increase the capital struc-
ture of the Congress company to 5,000,000
shares and also to grant Sheep Creek an
option to purchase the additional treasury
shares.

Cariboo.—The May production of Cariboo
Gold Quartz Mining Co., Ltd., was 2,305 oz.
of gold, valued at $88,723, from 6,775 tons
of ore averaging 0-34 oz. of gold per ton.
During the first four months of the current
fiscal year production was valued at $362,893.
The operating profit was $36,654, resulting
in a net profit of $2,848 after provision for
depreciation and depletion. Exploration
and development work during the period
amounted to 1,693 ft. and diamond drilling
to 3,949 ft.

The May production of Island Mountain
Mines Co., Ltd., was 1,583 oz. gold, valued
at $60,961 from 3,419 tons of ore treated.

Bralorne Mines, Ltd., has taken an option
on the Motherlode group of Cariboo Crescent
Gold Mines, Ltd. If exercised $100,000 will
be provided to prepare the property for
production, together with such additional
sums as may be deemed necessary, the
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Mt. Milligan
from the Nation
River Bridge.

[Photo : H. S. Fowler)

further loan to become a charge against
first production.

Omineca.—The Hudson Bay Mountain
property of Duthie Mines (1946), Ltd., is
under development with a view to resuming
production in the near future. Lt.-Col. C. B.
North has been appointed resident engineer
in charge of operations and a number of
key men has been engaged. The property
is equipped with a 70-ton mill and was
formerly an important producer of silver
and lead.

Osoyoos.—Shareholders of Hedley Basin
Mines, Ltd., have approved conversion of
the present authorized capital of 25,000
shares of $1-00 par value to 50,000 shares
of 50 cents par value. A further resolution
authorized public participation and increase
in the capital structure to 2,500,000 shares
of a par value of 50 cents each, with each
shareholder receiving 50 shares of the
company as enlarged for every share held
in the original incorporation. The company
holds a promising gold property at the foot
of Nickel Plate mountain.

Greenwood.—Pilot Gold Mines, Ltd.,
former Bridge River operator, has taken an

Taku River,
near the
Polaris-Taku Mine.

[Photo: H. Townsend)



106

option on the Fry group of six silver claims
across the valley from the Highland-Bell
mine, recently purchased by Leitch Gold
Mines, Ltd., and associated companies.

Dentonia Mines, Ltd., has discovered a
strong ore occurrence on the bottom level of
the Jewel mine, 160 ft. lower on the dip than
a strong ore-body on the No. 1 level. At
one place the vein averaged 2-74 oz. of gold
and 16-24 oz. of silver per ton over a width
of 2j ft. ; it subsequently widened to twice
that size, but values reduced considerably.

Nelson.—Sheep Creek Gold Mines, Ltd.,
is to pay a quarterly dividend of 17 cents
per share on July 15.

Mr. Lewis P. Larsen, of Spokane, president
of Pend Oreille Mines and Metals Company,
has announced that the Reeves MacDonald
mine, situated in the Nelson mining division
of British Columbia, will be equipped with
mining and milling facilities to provide for
a daily output of 1,000 tons as soon as labour
and materials are available.

Slocan.—Shares of Silver Ridge Mining
Co., Ltd., have been called for trading on
the Vancouver Stock Exchange.

Slocan Charleston Mining Co., Ltd., plans
to re-open work at the Keystone group of
silver-lead claims.

Yukon Territory—The annual report of
the Yukon Consolidated Gold Corporation,
Ltd., shows 1945 production valued at
$918,442, together with other income of
$26,723 from power sales, $17,835 from
interest on investments, and $390 from
miscellaneous sources. After operating
expense of $613,669, administrative costs of
$48,330, interest on debentures of $6,423,
and provision for depreciation of $188,991,
the net profit for the year was $105,978.
Three dredges mined 2,682,743 cu. yd. at
a cost of 21-79 cents per cu. yd. to obtain
recovery valued at 34-14 cents per cu. yd.
At the end of the fiscal year proved gravel
reserves were estimated at 109,328,933 cu. yd.
containing gold valued at $39,307,949 (Au
at $35), not including ground ahead of
dredge No. 4 on Bonanza Creek, which is
estimated at 34,424,188 cu. yd. Five dredges
are to be operated in 1946 for the full
season and one other for part of the time,
while stripping is to be carried on in six
situations and thawing in five. A new
dredge is to be constructed to replace No. 5,
destroyed by fire in 1943. A lease has been
granted to Yukon Alluvial Gold, Ltd.,
a McRae-Patty company, on the 144 claims
owned on Henderson Creek, a tributary of
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the Yukon River, whereby Yukon Con-
solidated will receive 10% of the value of
gross production, plus the return of $34,459
expended on prospecting and development
work.

TORONTO
June 20.

Gold Production.—During April the gold
mines of Ontario milled 594,266 tons of ore
and recovered 141,230 oz. of gold and 16,673
oz. of silver, valued at $5,449,639. The
month’s output figures for the various pro-
ducing districts were as follows : Porcupine,
338,201 tons milled, 74,962 oz. of gold,
5.984 oz. of silver, value $2,891,201 ; Kirk-
land Lake-Larder Lake, 159,074 tons milled,
41.984 oz. of gold, 7,841 oz. of silver, value

$1,621,701 ; Matachewan-Sudbury, 19,945
tons milled, 2,330 oz. of' gold, 690 oz. of
silver, value $90,234 ; North-Western

Ontario, 77,046 tons milled, 21,954 oz. of
gold, 2,158 oz. of silver, value $846,503.

The value of the bullion produced by the
Ontario gold-mining industry in the first
four months of the current year amounted to
$21,858,255, against $19,871,859 for the
corresponding period in 1945.

Porcupine.—Porcupine Reef Gold Mines is
to sink a shaft to 1,000 ft. Work is to be
directed by Broulan Porcupine Mines and any
ore produced is to be treated by that com-
pany.

The operations of Buffalo Ankerite Gold
Mines for 1945 resulted in a net loss of
$133,656, as compared with a profit of
$39,508 for the previous year. The output
for 1945 was valued at $1,253,829 from
197,691 tons of ore milled. The ore reserves
at the end of the year were estimated at
244,556 tons. The company is now opening
up fresh ore on the newly-acquired Wright
claims.

Coniaurum Mines reports a profit of
$285,829 for 1945, as compared with
$220,089 for the previous year. During 1945
the ore milled totalled 98,120 tons and the
recovery $1,013,678.

The accounts of Bonetal Gold Mines for
1945 show a profit of $43,426. The ore treated
amounted to 23,992 tons for an output
valued at $168,826. The company plans a
diamond-drilling programme for the current
year.

The report of Broulan Porcupine Mines for
1945 shows a profit of $39,354, as compared
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with $107,231 for the previous year. During
1945 the ore milled amounted to 89,392 tons
and the recovery to $653,917. At the end
of the year the ore reserves were estimated
to be 245,000 tons averaging $6-93 per ton
in value.

Kirkland Lake.—A profit of $938,381 is
reported by Kerr-Addison Gold Mines for
1945, as compared with $889,419 for the
previous year. During 1945 the ore treated
totalled 430,065 tons, recovery amounting to
$3,122,706. The ore reserves at the end of
the year were estimated to be 8,379,951 tons
averaging $7-60 per ton. The company plans
to increase the capacity of the treatment
plant to 4,000 tons a day.

The report of Teck-Hughes Gold Mines for
1945 shows a profit of $580,512, against
$790,262 for the previous year. The ore
milled in 1945 totalled 106,006 tons, the re-
covery being valued at $1,098,532. The ore
reserves at the end of 1945 were estimated
to be 281,472 tons averaging $13-22 per ton.

Macassa Mines reports a profit of $85,461
for the first three months of the current year.
In the period 20,569 tons of ore was treated
for an output valued at $336,211.

Matachewan - Sudbury. —e Falconbridge
Nickel Mines reports a profit of $637,690 for
1945, as compared with $959,907 for the
previous year. The ore reserves at the end
of 1945 were estimated as 13,682,000 tons,
averaging 1-72% nickel and 0-93% copper.

As a result of its 1945 operations Young-
Davidson Mines reports a profit of $216,779.
Production for the year was valued at
$752,171, from 206,556 tons of ore milled.

The accounts of Matachewan Consolidated
for 1945 show a profit of $67,928, which
compares with a loss of $20,851 suffered in
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Beresford Lake,
Manitoba.

the previous year. During 1945 the ore
milled totalled 161,361 tons and the recovery
$602,951. At the end of the year the ore
reserves were estimated to be 811,127 tons
averaging $4-23 per ton.

North-Western Ontario.—A profit of
$234,090 is reported by Leitch Gold Mines
for 1945. In the year 20,086 tons of ore was
milled for an output valued at $683,452.

The new ore discovery between the 5th
and 6th levels is reported by Hard Rock
Gold Mines. The company reports a loss of
$349,923 for 1945, during which the mill was
operated for some six weeks only.

In the first three months of the current
year Madsen Red Lake Gold Mines milled
24,315 tons of ore for an output valued at
$259,693.

Manitoba.—In the period from January 1
to February 26 last San Antonio Gold Mines
produced gold worth $277,965 from the
22,366 tons of ore milled.

The report of the Hudson Bay Mining and
Smelting Company for 1945 shows a profit of
$5,897,844. In the year 1,822,628 tons of ore
was milled, metal production amounting to
80,195,057 Ib. of copper, 94,936,880 Ib. of
zinc, 131,239 oz. of gold, and 1,694,184 oz. of
silver. The ore reserves down to the 3,250-ft.
level are estimated as 26,000,000 tons
averaging 2-99% copper, 4-24% zinc, and
0-089 oz. of gold and 1-25 oz. of silver per ton.

Goldbeam Mines announces that its shaft
reached its objective at 500 ft. in April.
Exploration work is now in hand at the
150-ft., 300-ft., and 450-ft. levels.

Quebec.—The gold output of Quebec
Province for February was valued at
$2,000,537 against $2,231,537 for January.
Silver production in February totalled
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155,789 oz., as compared with 179,619 for

January.

Noranda Mines reports a profit of
$9,000,135 for 1945, when production
totalled 102,323,546 Ib. of copper and

226,095 oz. of gold. At the end of the year
the reserves of sulphide ore averaging over
4% copper were estimated as 5,127,000 tons,
in addition to 15,228,000 tons averaging
0-68% copper and 0-197 oz. of gold per ton
and 853,000 tons of siliceous fluxing ore
grading 10% copper and 0-107 oz. of gold
per ton.

The accounts of Stadacona Rouyn (1944)
Mines for 1945 show a profit of $65,533. In
the year bullion valued at $835,073 was pro-
duced from 125,937 tons of ore milled. The
ore reserves at December 31 last were esti-
mated to be 539,341 tons averaging $6-23
per ton. In the current year exploration of
the Pelletier Lake shear zone is to be under-
taken.

The report of East Malartic Mines for 1945
shows a profit of $25,935, against a loss of
$41,356 for the previous year. The ore milled
in 1945 totalled 304,890 tons and the re-
covery $1,538,499. At the end of the year
the ore reserves were estimated at 2,665 813
tons, averaging $7-76 per ton.

Sullivan Consolidated reports a profit of
$155,998 for 1945, against $144,869 for the
previous year. Reserves of ore at March 31
last are given as 653,305 tons grading $9-72
per ton.

The Normetal Mining Corporation reports
a profit of $424,449 for 1945, as compared
with $206,965 for 1944. In the year under
review 204,067 tons of ore was treated, the
reserves at the year end being estimated at
1,399,000 tons, averaging 7-04% zinc, 3-53%
copper, and 0-032 oz. of gold, and 2-53 oz. of
silver per ton.

MELBOURNE
July 20.

Gold in Western Australia.—The annual
report of the Chamber of Mines of Western
Australia, for 1945, shows a decrease in both
tonnage of ore treated and yield of gold in
comparison with the figures for 1944. Despite
rise in costs and other disturbing factors,
it was possible to maintain a grade of ore
very close to that worked in immediately
preceding years. Progress of the industry
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in recent years is summarized in Table 1
and compared with the State’s peak year,

Table 1
Gold

Year. Ore Treated. Recovered. Average Grade.

Long Tons. Fine Oz Dwt. per Ton.
1903 2,160,637 2,335,425 21 -62
1929 628,400 377,176 12-00
1930 645,344 417,518 12-93
1931 982,163 510,572 10-39
1932 1,327,021 605,561 9-12
1933 1,588,979 637,207 8-02
1934 1,772,931 651,338 7-35
1935 1,909,816 649,049 6-80
1936 2,492,034 852,421 6-77
1937 3,039,608 1,007,289 6-62
1938 3,759,120 1,172,950 6-24
1939 4,095,257 1,188,286 5-80
1940 4,291,680 1,154,843 5-38
1941 4,210,774 1,105,477 5-25
1942 3,225,704 845,774 5-24
1943 2,051,011 531,747 5-18
1944 1,777,128 472,588 5-32
1945 1,736,592 469,906 5-41
1903. The figures in Table 2 are those for

dividends paid, wages and store disburse-
ments, and employment.

Table 2
Dividend” 1Vages, Men
Year. Paid. Stores. Employed.

£ (Aust.). £ (Aust.).
1903 2,024,152 7,896,096 20,176
1929 65,607 1,536,535 4,108
1930 31,250 1,833,192 4,452
1931 53,125 2,945,012 6,344
1932 320,584 4,083,058 7,983
1933 842,843 4,043,431 10,165
1934 991,275 4,567,598 12,523
1935 1,124,918 4,577,231 14,692
1936 1,101,967 6,271,572 15,329
1937 1,213,529 7,580,104 15,845
1938 1,103,244 9,300,822 15,083
1939 1,338,111 10,257,110 14,961
1940 1,059,936 11,246,880 14,368
1941 830,032 10,981,957 12,929
1942 423,712 8,414,605 8,033
1943 630,046 4,926,715 5,048
1944 814,715 4,151,736 4,584
1945 458,479 4,564,816 4,786

The advance in the technical side of the
industry, in the treatment of ore of steadily
decreasing grade, and the value of the industry
as a whole to the State is clearly shown by
the summary. The decline is entirely due to
war conditions and although progress in
1946 has been slower than was hoped there
is improvement in output despite slow return
of labour to the mines and strong indifference
on the part of the Federal Government to
the future of the industry. The State Govern-
ment, on the other hand, is doing all possible
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in the circumstances to assist the upward
curve of gold mining. The price for gold,
after deductions for Commonwealth gold
tax, from June 10 to December 31, 1945,
was £9 17s. 7jd. (Aust.). Industrial relations
in the State were, generally, good during the
year. Increase in operations by many
companies was difficult or impossible through
uncertainty and impossibility of obtaining
necessary stores and machinery and this
condition still obtains. The minimum wage
payable in the industry at the close of the
year was 21s. 2d. per shift, or £6 7s. (Aust.)
per week, exclusive of district allowances ;
the highest rate for mine employees on wages
was 30s. per shift, or £9 (Aust.) per week.
The leading producer was Lake View and
Star, Ltd., which treated 279,579 long tons
of ore for a recovery of 88,340 fine oz. of
gold and employed 512 men, followed by
Great Boulder Proprietary Gold Mines, with
276,778 tons for 71,560 fine oz. and 587 men ;
Wiluna Gold Mines, Ltd., 334,638 tons for
38,016 fine oz. ; North Kalgurli (1912), Ltd.,
107,737 tons for 31,064 fine oz., and Gold
Mines of Kalgoorlie, Ltd., 109,334 tons for
a recovery of 25,357 fine oz. of gold.

Gold in Victoria.—An improvement is
shown in the State production of gold for the
first five months of the current year, in
comparison with the same period of 1945,
the increase in output being from 21,693
fine. oz. from January to May, compared
with 30,772 fine oz. in the same months of
1946. The month of May recorded the
highest yield, 7,894 fine oz., since 1942,
Many idle mines on the Bendigo and other
fields are resuming work, but expansion is
hindered by Government restrictions on
share-market dealings, through the imposition
of ceiling prices and the necessity under
regulations of holding shares for five months
before resale is permitted. In addition, the
restriction of capitalization of new companies
to £10,000 is proving fatal to many new
enterprises of promise. The record year in
Victorian gold production was 1906, when
production was 3,053,744 fine oz. to the
value of £12,214,976 at the price of gold
ruling at that period, which was between
£3 17s. 6d. and £4 per oz.

Aberfoyle Tin Mine.—The leading tin
mine in Tasmania is Aberfoyle Tin, N.L.,
which, since 1926, has milled 190,586 tons
of ore for a total production of 3,904 tons of
tin concentrate and 492 tons of wolfram
concentrate, having a gross value of £906,025
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(Aust.). Average operating costs over the
period have been £3 7s. 2d. per ton ; the
net profit has been £1 7s. lid. per ton milled
and dividends have been paid amounting
to £182,880 (Aust.). The mine is working
several lodes varying in width from a few
inches to 7 ft., which occur in a zone of
Cambro-Ordovician  rocks intruded by
Devonian granite. Payable veins extend
for distances along the strike up to 1,400 ft.,
the width of the tin-bearing zone being 400 ft.
The mineral-bearing series of rocks is covered
by Permiam sedimentaries and was exposed

by faulting. The vein minerals are quartz,
sericite, and pinite, with pyrite, arseno-
pyrite,  pyrrhotite, marcasite, galena,

sphalerite, chalcopyrite, tetrahedrite, stan-
nite, and the economic minerals cassiterite
and wolframite. The cassiterite and wolfram
are coarse with little intergrowth.

The mine is worked from a vertical shaft,
12 ft. by 5 ft. in section, and.the lowest
level is at 627 ft. from surface. Trucks of
10-cwt. capacity are hoisted in cages by an
electric winder at a rope speed of 600 ft.
per minute. Cost of shaft sinking from
405 ft. to 641 ft., between the years 1943
and 1944, was £29 8s. 2d. (Aust.) per foot.
The ore reserves are : Positive ore, 50,495
tons ; probable ore, 18,636 tons. The ore
mined and developed is equivalent to 705
tons per vertical foot. Horizontal cut-and-fill
stoping is practised, the width of stopes
being from 4 ft. to 18 ft. depending on the
width of the individual veins and their
distribution. A stoping party consists of
two men who receive £3 5s. (Aust) per
fathom. Tests are being carried out with
ring drilling and shrinkage stoping has been
considered and abandoned. Mining costs are
shown in Table 3. Costs of shaft sinking

Table 3

Wages.  Other Costs. Total.

s. d. s. d s. d.
Stoping 17 10 6 6 24 4
Development 3 7 1 8 5 3
Haulage 4 5 1 3 5 8
Totals 25 10 9 5 35 3

and driving main cross-cuts are not included.
The mill has a capacity of 10 tons of ore
pef hour and the average grade of the ore
treated is 1-5% Sn; 0-2% WO03. Final
concentrates represent 2-1% of the total
mill products.

The ore is crushed in jaw and gyratory
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crushers and rolls in closed circuit with a

f-in. screen; the various fractions are
separated by cataract screens, Hum-mer
screens, and a Fahrenwald sizer. Coarser

fractions pass to jigs and the finer sizings
to Wilfley tables. Coarse middlings are
reground in a rod-mill, 2 ft. diameter and
4 ft. long, and are returned to the circuit.
Sand middlings are reground in a Hardinge
mill, 36 in. by 4 ft. 6 in., and are then floated
in M.S. cells to produce a sulphide froth
containing 1-2% Sn, which is discarded, the
flotation tailings being returned to the
circuit. Classifier overflows are collected in
a Dorr thickener, 25 ft. diameter and 7 ft.
deep, and the thickened pulp is tabled.
Slime table concentrate is cleaned by flota-
tion, the sulphides are returned to the float
cells in the sand section, and the slime table
middlings join the sand middlings for re-
grinding and flotation. Bulk concentrate
is dried and magnetically separated to yield

final tungsten concentrate and a non-
magnetic product, which after cleaning
produces final tin concentrate. The cleaning

is effected by flotation and the float froth is
returned to the cells in the sand section.
Slime concentrate is marketed separately
from coarse concentrate. Recovery of
cassiterite is 86%.

Assay value of the concentrate is: Tin
concentrate, firsts, 74-5% Sn, 0-7% W 03;
seconds, 63-0% Sn, 0-5% WO03; slime,
65-0% Sn, 5-0% WO03; the wolfram con-
centrate assays, 0-5% Sn, 73-0% W 03. The
assay value of tailings is : Coarse, 0-12% Sn ;
sand, 0-12% ; slime, 0-7% ; sulphide tailings,
1-2%. A substantial part of the sulphide
tailings loss is in the form of stannite.
Reagents used in sulphide flotation are :
Copper sulphate, 0-5 Ib.; sodium ethyl
xanthate, 0-2 to 0-4 Ib.; amyl xanthate
and sodium silicate have also been used.
Jigs treat four separate sizings: —f in,
—Jin, — in, and —T¥ in. Costs will
approximate 7s. 6d. per ton, distributed as
follows :  Supervision, 10% ; operating
labour, 40% ; maintenance labour, 10% ;
power, 12|% ; stores, 27J%. Electric power
consumption is 17-2 kW. hr. per ton.

Al Gold Mine—The A1l Consolidated
Gold Mine at Gaffney's Creek, Victoria,
continues to mine and mill high-grade ore.
Reports state that this ore is being mined
over increasing widths in the south workings
and prospects for continuance are considered
to be good. The mine has now been developed
to a depth of 1,500 ft. from surface and

increasing attention is to be given to the
south end of the bulge in the diorite dyke
in which the quartz reefs occur. The last
return reported is 360 tons of ore milled for
a recovery of 815 oz. of gold, an average of
45-3 dwt. per ton, and in addition, three
tons of sulphide concentrate was recovered
from tables and strakes. Returns for the
three previous fortnightly periods were
30-4 dwt., 29-7 dwt., and 21-1 dwt. gold
per ton. A dividend of 4s. per share, totalling
£18,000 (Aust.), has just been paid, making
the total dividends paid £328,500 or 73s.
per share. A sum of 13s. per share has been
distributed since the beginning of the year.

Development Possibilities at Kalgoorlie.—
There are prospects that a large area north
of the operating mines at Kalgoorlie, Western
Australia, may prove to contain ore-bodies
of importance. Much work was carried out
to shallow depth in the early years of the
field and a considerable amount of gold was
recovered from areas now held by Mount
Charlotte Gold Mines and Maritana Gold
Areas. The former is held under option by
Wiluna Gold Mines, Ltd., and the last
named is being prospected by Paringa Mining
and Exploration Co., Ltd. This company
has put down what diamond-drill bores
were possible during war-time with the
object of locating the southward extension
of the ore-bodies which had previously been
located by drilling in the Mount Charlotte
leases. Results have been generally satis-
factory and give encouragement to further
exploration. Four bores, put down from
surface, have given the following results :—
No. 1 bore-hole intersected ore between
800 ft. and 825 ft. from surface, which gave
5-21 dwt. gold over a width of 58 in. and
5-25 dwt. over 153 in. ; No. 2 bore, between
685 ft. and 800 ft., returned values of
4-79 dwt. over 75 in., 4-17 dwt. over 103 in.,
and 7-29 dwt. over 74 in., the measurements
being true widths. No. 3 bore intersected
ore at much shallower depth ; true widths
have not been reported, but 2 ft. of core at
165 ft. assayed 5-29 dwt. and 13J ft. of core
at 350 ft. assayed 3-04 dwt. per ton. No. 4
bore has produced 18 ft. of core from a
depth of 435 ft.,, with an assay value of
3-27 dwt. per ton. The company will, no
doubt, carry out further drilling, the results
of which will be watched with interest.
There is approximately a mile of country
on the same line, which has been worked to
shallow depths only and contains develop-
ment possibilities.
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Personal

St. H. Acland isreturning from New Zealand.
J.Agnew is expected from W estern Australia.
E. Allen is returning from South Africa.
. J. Baeyens is leaving for the Belgian Congo.
. C.Barnard is now in Kenya.
H. Beatty has retired from his position as
joint general manager of the Johannesburg Con-
solidated Investment Company.

J. G. Berry is leaving for India.

H. O. Berryman is now with the Mines Depart-
ment, Tanganyika Territory.

C.W. F. Bond has left for the Gold Coast.
H. A. Cochran is home from Nigeria.

W. S. Coombes has left for Malaya.
W.Dunn isnow in Germany.

W. J. Dyack is now with the Nairobi District
Council as engineer.

D. Eastmond has left for South Africa.
.P.Edwards is returning from India.
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. E. Everitt has left for Malaya.

L. Farrington has left for Nigeria.
.Ferreyros has left Peru for the United States.
. L. Gasper is home from Germany.

G. G lenister has been re-elected chairman
of the Council of the Malayan Chamber of Mines.

F. R. H. Green is here on leave from British
Guiana on his way to take up the position of Chief
Inspector of Mines, Sierra Leone.

D.w. J. Grey ishome from Brazil.

A. C. Harrison is leaving for Burma.

C. A Hart has been awarded the Royal Geo-
graphical Society's Murchison Grant for 1946 for
his work on the application of radar to mapping.

G. L. Hatherly has left for South Africa.

F. T. Ingham has left for Malaya.

R. F. Lethbridge is back from Malaya, where
he has joined the firm of Park and Francis of Kuala
Lumpur with E. F. Elkan.

R. |I. Lewis is here from Portugal.
D. H. M ccall is shortly returning from India.
G. B. Mackenzie is now in Sierra Leone.

J. B. Mackie has returned to Malaya from New
Zealand.

J.. H. M. McNaughton has
Rhodesia.
P. B. M arriott is on his way to Malaya.

R. Murray Hughes has left on a short visit to
Yugoslavia.

G. M axwell Norman is now in Venezuela.
H. J. D. Penhale is here from Fernando Po.

T. Pickering, now released from the Forces,
is in England.

H. C. Reis is now working on the
hydro-electric scheme.

R. S. H. Richards is here on leave from Portugal.

Kenneth Richardson has been appointed
general manager to the Johannesburg Consolidated
Investment Company.

H. C. Robson is home from India.
R. H. skelton has returned from Australia.

><me s

left for Northern

Scottish
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J. spalding has returned from India.

N. A. stacey isreturning on leave from the Gold
Coast.

T.J. Thomson has left New Zealand for Malaya.

C. W. w alker is now in Gold Coast Colony.

D. A. B. w atson has been appointed consulting
engineer in South Africa to the Johannesburg
Consolidated Investment Company.

H. J. R. way is home from South Africa.

A. S. W. wood has left for Sierra Leone.

James Park, whose death in New Zealand at the
age of 89 is reported, was born in Aberdeen and
received his training at the Royal School of Mines
between 1872 and 1874. In 1878 he was appointed
assistant geologist to Sir James Hector of the
New Zealand Geological Department. Some ten
years later he became Director of the Thames
School of Mines and Superintendent of the Govern-
ment Experimental Metallurgical Works. In the
period from 1896 to 1901 he acted as consulting
engineer to various companies interested in New
Zealand mining, but in the last-named year he was
appointed Professor of Mining and Mining Geology
at Otago University. Professor Park became Dean
of the Mining Faculty at Otago and on his retire-
ment in 1932 he was appointed Professor Emeritus.
A man of wide experience and the author of many
papers and several standard text books of mining,
mining geology, and metallurgy Professor Park was
a former Governor of the New Zealand Royal
Society and an Honorary Member of the Institution
of Mining and Metallurgy.

THE INSTITUTION OF MINING AND
METALLURGY
Elections and Transfers
Member.—Gerald Chad N orris (Tarkwa, Gold
Coast).
Associate to Member.—Frank Tinley Ingham,
Ph.D., A.R.C.-S., B.Sc. (Geol.) (London), D.I.C.

(Exmouth, Devonshire) ; Alan John Walker Legge,

A.R.S.M. (Entebbe, Uganda) ; Donald Asire
MacKay, A.R.S.M. (Penang, Straits Settlements) ;
Sydney Herbert shaw, A.R.S.M., B.Sc. (Min.
Geol.) (London) (Jerusalem, Palestine).

Associate.—Ranganatha Rao Subba Rao Batni,
A.l.S.M., B.A. (Mysore) (Robertsonpet, Mysore State,
S. India) ; Martin Keough (Que Que, S. Rhodesia) ;
Arthur Liston Lloyd (Mount Morgan, Queensland,
Australia) ; William M ackenzie (Silos de Calanas,
Huelva, Spain) ; John Henry Polglase, A.C.S.M.
(Sungei Besi, Selangor, Malaya).

Student to Associate—Oscar Julius Blau, B.E.
(Min.Metall.) (Sydney), (Sydney, N.S.W ., Australia) ;
James cCameron, B.Sc. (Geol.) (Aberdeen) (London) ;
Ronald Arthur cave, A.C.S.M., B.A. (Cambridge)
(Burnley, Lancashire) ; Joseph Cchynoweth, Jnr.,
A.C.S.M. (Ipoh, Perak, Malaya) ; Thomas Frederick
Bridgewater spencer (Pilgrim’s Rest, Transvaal,
S. Africa) ; Brian Antony Tregay, A.C.S.M. (Royal
Navy) ; Austin Gerald King, A.C.S.M. (Nkana,
N. Rhodesia) ; Richard o xley-0 xland (Johannes-
burg, Transvaal, S. Africa).



112

Trade Paragraphs

Huntington, Heberlein, and Co., Ltd., of 114,
Cromwell Road, London, S.W. 7, have received an
order from Dorman, Long, and Co., for a complete
sintering plant—Dwight Lloyd continuous sintering
machines.

Ruston-Bucyrus, Ltd., of Lincoln, in the Digger
for January-June have the second and final part of
the company’s war history. This deals with activi-
ties of the company’ staff in the Home Guard,
Civil Defence Services and National Fire Service,
and Royal Observer Corps.

High Speed Steel Alloys, Ltd., of Widnes, in
Alloy Metals Review for June have an article on
developments in low alloy steels for welding con-
structions and a number of abstracts. Among these
are one on the German steel industry and another
on refractory metal composition by powder metal-
lurgy.

Mond Nickel Co., Ltd., of Grosvenor House, Park
Lane, London, W. 1, in the Nickel Bulletin for June
have extracts on nickel catylists in synthetic fuel
production, nickel-iron alloys for magnetic circuits,
determination of copper and of titanium in corro-
sion-resisting steels, and photometric estimation of
silicon in steel.

British Export Trade Research Organization, of
Premier House, 48 Dover Street, London, W. 1,
announce that Mr. Ivor Cooper (Lever Bros, and
Unilever, Ltd.) completes his year of office as
chairman of the Council this month, and the deputy
chairman, Mr. Leslie Gamage, joint managing
director of the General Electric Co., Ltd., has been
elected chairman for this ensuing year. Mr. Leslie
Gamage is succeeded as deputy chairman by Mr. C.
Percy Lister of R. A. Lister and Co., Ltd.

Visco Engineering Co., Ltd., of Stafford Road,
Croydon, have compiled a new air filter catalogue.
An introduction recalls that the Visco filter was
first introduced in 1921 and was the first all-metal
filter using oil-film covered surfaces for the removal
of dust from air and gases. The surfaces are in the

Rapier 423
Power Unit.
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form of small ferrules and these are packed in
suitably-shaped frames with wire covers, the frames
being readily detachable for cleaning. Many
examples of the arrangement and application of
installations are illustrated in the new catalogue,
which also gives particulars of small filters, pressure
filters, self-cleaning filters, and * dry ” filters.

W ild-Barfield Electric Furnaces, Ltd., of Elec-
furn Works, Watford By-Pass, Watford, Herts,
announce the formation of the Société Anonyme
Wild-Barfield, 165, Rue Belliard, Brussels. This
new company has been formed to handle the sales
and service of Wild-Barfield furnaces in Belgium,
Holland, and Luxembourg, and to represent also
the associated company, G.W.B. Electric Furnaces,
Ltd., in the same territory. The company state
that, in keeping with their general policy, the aim
is to give to customers in those territories the same
complete service as thé organization in this country
offers to users over here and to this end engineers
trained in the design, construction, and application
of Wild-Barfield and Gibbons-Wild-Barfield furnaces
are on the staff of S.A. Wild-Barfield to deal with
all technical matters. The full resources of the
research and development departments are available
to the new company when required. They also
announce that Dr. R. H. Barfield is joining the
research and development staff. This appointment
has been made with a view to strengthening still
further the team of specialists in various branches
of science and engineering with which the company’s
widening field of activities comes into contact.

Ransomes and Rapier, Ltd., of Ipswich, have
produced a new catalogue devoted to the Rapier
423 excavator, which isa €§cu. yd. machine available
as a shovel, dragline, grab, crane, trencher, skimmer,
and pile driver, with interchangeable equipment.
The power unit, which is illustrated, comprises a
diesel or petrol-paraffin engine of 57 b.h.p. and a
fluid coupling is strongly recommended. The
advantages of this are given as :— (1) Greater out-
puts are obtainable as full engine torque is delivered
to the bucket right up to the moment, and even
after, the bucket may have become stalled in the
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cut. (2) Shock loads and snatch are almost entirely
eliminated. This results in longer life of all wearing
parts, particularly ropes. (3) The engine cannot be
stalled or badly over-loaded.

Hopkinsons, Ltd., of Huddersfield, have made
available some notes on soot blowers, from which
the following is taken —As a means of increasing
the efficiency and availability of water-tube boilers,
as well as effecting economies in fuel consumption,
the soot blower is now widely recognized as an
important adjunctto power plant. Careful attention
to the automatic synchronization of the opening
and closing of the steam valve with the movement
of the blower discharge tube and special considera-
tion in designing the nozzle and internal parts
have minimized steam consumption. In addition,
the ease and quickness of operation, together with
facilities for the remote control of soot-blowing
equipment, have reduced operating costs to a
marked degree. These requirements are charac-
teristics of the latest type of manually-operated
soot blowers manufactured by the company which
are of two general types—the single-nozzle retract-
able type and the non-retractable rotary type, which
is also available as a single-nozzle or multi-nozzle
unit. The single-nozzle retractable blower is
recommended for installation whenever space is
available for its efficient operation, particularly
where high gas temperatures are experienced—
such as, in combustion chambers or near super-
heaters. The nozzle is automatically withdrawn
from the influence of the hot gases when not in use,
thereby avoiding damage by burning and the
necessity for frequent nozzle replacement. The
multi-nozzle rotary type of soot blower generally
serves multi-tube boilers, where the flue gas
temperatures permit the permanent installation
of the multi-nozzle element. It is generally fitted
in the last passes of water-tube boilers and for
cleaning economizers. A special feature is the
patent flexible fluid-tight coupling which permits
differential expansion between the blower head and
the element. The single-nozzle rotary type is similar
in design to the above blower, a single nozzle being
substituted for the multi-nozzle element. This type
of blower is suitable for location where the gas
temperatures are below 1,650° F. and where space
is available for its efficient operation. All these
blowers open anti-clockwise and close clockwise.
Special features include automatic integral valves
with positive opening and closing, valves and seats
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Hopkinson’s
Single-Nozzle
Soot Blower.

of " Platnam ”, and visual " On-Off ” indicator
gear. The nozzles are of special heat-resisting
material and all mechanism is totally enclosed and
dustproof. In addition, the company have
standardized a range of electrically-operated and
automatic sequence-controlled soot blowers.

British Thomson-Houston Co., Ltd., of Rugby,
have compiled an illustrated booklet devoted to the
war achievements of the company. The following
are extracts from the introduction —Although
many of the company’ peace-time products were
indirectly required to meet the emergency very
many widely different mechanisms and devices for
war purposes were developed and used with marked
success. A vast amount of direct armament pro-
duction was carried out by utilizing to the fullest
extent the entire resources—research, technical,
and manufacturing—of the company and by close
collaboration with various Government depart-
ments.  Most engineers are familiar with BTH
products, from the largest steam turbines to the
smallest electric motors and lamps, but they have
not known of the part BTH has played in devising
cunning apparatus for the detection of clouds,
guns, aircraft, ships, and submarines ; complex
equipment for the remote control of aerials, search-
lights, and gun turrets, or for the destruction of
mines at sea. Secrecy also forbade any mention
of new radio valves, receivers, and transmitters ; of
aircraft electrical equipment, aircraft engine igni-
tion, and of aircraft themselves ; of anti-aircraft
shells and of anti-flying-bomb devices ; of electric
torpedoes, and of the greatest secret of all, kept
successfully for eight years, the development of the
W hittle gas turbine.

The BTH research laboratories were increased to
three times normal proportions, about three times
as many factories were operated, and 4,000 em-
ployees were released for Government services.
Refrigerator and switchgear shops were ruthlessly
dismantled and turned over to shell lines, control
gear shops to Radar, and lamp assembly areas to
small special valves and large mines. Cinema
equipment shops were transformed into aircraft
equipment areas and small assembly shops converted
into aircraft wing building shops, while cutting-tool
manufacture made way for special projectiles. All
this had to be done in order to produce the new and
widely varied range of armaments for which BTH
was responsible, entailing an enormous amount of
work in connexion with the layout, tool design,
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testing arrangements, and many other factors in-
volved in the inauguration of different manufactur-
ing sections. Although the extensive Rugby works
of the company required only a small increase in
floor area it was necessary to acquire many other
factories in different parts of the country—notably,
at Peterborough, Northampton, Leicester, and in the
north—in order to cope with the great demand on
the company’s developmental and manufacturing
resources. At Rugby, as at other BTH factories,
the capacity was increased by the introduction of a
large night-shift, which for the first time included
women.

The booklet deals in turn with work done in the
Research Laboratory, radar, jet propulsion for air-
craft, the anti-acoustic mine device, electrically-
propelled torpedoes, predictors, activities of other
BTH works, and other war-time activities—such as,
power station equipment and mobile power plants,
lamps, and further work on the gas turbine. The
publication has been produced primarily for dis-
tribution overseas and very few copies are available
in this country.

Bristol Aeroplane Co., Ltd., of Filton, Bristol,
issue detailed notes regarding their Type 170
Freighter and Wayfarer, which is described as
Britain’s first post-war aircraft to be built entirely
to a civil specification and is designed to fulfil the
need for a simple and reliable twin-engined aero-
plane capable of operating from small landing
grounds with a payload of five tons or carrying up
to 40 passengers. Two distinct versions are being
produced—the Freighter and the Wayfarer—the
first for cargo services, for which low cost of opera-
tion is essential, and the second for passenger travel.
The Freighter is a twin-engined high-wing mono-
plane of all-metal construction with a fixed under-
carriage. The cargo hold has been specially designed
to facilitate rapid loading and unloading through
the nose, fitted with large doors opening sideways,
which allow unobstructed access to the full width of
the hold. A three-ton lorry may be driven up a
ramp straight into the hold. The main floor is
constructed of light-alloy beams and inter-costals
with a wooden floor, which will support a unit load
of 200 Ib. per sq. ft.; two strips 16in. wide built into
each side permit the carriage of wheeled vehicles
having a maximum wheel loading of 5,000 Ib. The
freight doors and trailing edge flaps are operated by
hydraulic jacks energized by an electrically-driven
pump. The Freighter is powered with two Bristol
Hercules 131 14-cylinder sleeve-valve engines
rated at 1,675 b.h.p. for take-off. This engine is a

Fig. 1.
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transport purpose version of the Hercules engine
used in the Bristol Beaufighter and many other
military aircraft, which has operated with consistent
and outstanding success in every command of the
Royal Air Force. The Hercules 131 has a single-
speed supercharger, giving maximum power at
7,000 ft.,, and is designed for long service between
overhauls under transport conditions. Four-bladed
Rotol constant-speed feathering propellers are
fitted, having large spinners, and cooling fans may
also be supplied for tropical use.

The Wayfarer is of the same basic construction
as the Freighter, but the large doors in the nose of
the aeroplane are replaced by a fixed nose (Fig. 1).
A non-structural forward bulkhead is added and the
cargo compartment is fully equipped for passengers.
Seating for up to 40 passengers can be arranged, but
the standard design caters for 32 persons in 16
double seats facing forward. These seats are placed
eight on either side of a central gangway, and
adjacent to each pair of seats is a large window,
which allows, in conjunction with the high mwing, an
unrestricted range of vision. The minimum head-
room in the compartment is 6 ft. 8in. and the
distance between the seats is 40 in.

Utilization of the 170.—The company is prepared
to discuss with operators the provision of such
specialized equipment as de-icing, ski or float
undercarriage, mail pick-up and dropping devices,
and the installation of containers or specialized
racks. The large stowage capacity of the aircraft
permits adaptation to a wide range of purposes and
the constructors suggest that by co-operation at an
early stage of development the fullest use of the
design versatility may be made. Some of the
possible uses of the aeroplane are : Freighter,
standard cargo version for: (a) Scheduled services ;
(b) Bush operation ; (c) Exploration work. Way-
farer, 32-seat passenger version for short range and
feeder services. Combined freighter/passenger
version, with readily detachable seats, for scheduled
services. Medical services (operating theatre,
dentistry, etc.). Photographic survey (with com-
plete processing facilities). Regarding supplying
remote projects the makers state that the carriage
of various kinds of bulky articles, especially of
machinery or vehicles, would therefore seem to
offer a particularly fruitful sphere in the employ-
ment of the Freighter. Mining projects, bridge-
building, and track-laying work in remote and
inaccessible regions provide unlimited opportunities
for making use of the advantages exclusive to
cargo-carrying aircraft (Fig. 2). For the rapid
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Fig. 2.

delivery of supplies, food, machinery replacements,
and vehicles, and for the carrying of personnel
between base and location, the cargo aeroplane
offers a unique service. The Freighter has been
designed to operate under arduous conditions; no
region can be entirely inaccessible to it and, its
maintenance needs being small, the Freighter will
operate safely and economically over the wildest
countryside with very little attention. Loading and
unloading constitute no problem, an important
consideration on any task where a quick “ turn-
round ” is necessary and particularly so on any
project where a constant stream of supplies is a
routine essential.

Metal Markets

Copper.—The official maximum price of electro-
lytic copper in the United Kingdom has shown no
change during the month, but despite the appreci-
able advance made at the beginning of July it is
still somewhat lower than the world level. Con-
sumption of virgin metal at the moment is running
at something in the neighbourhood of 25,000 tons
monthly, while stocks, which have been steadily
eaten into, are now insufficient to cover more than
a month or two’s requirements. The news of a
settlement of strikes in both America and Chile
was well received and it was hoped that some im-
provement in world copper supplies would become
apparent as a result, but the announcement was
quickly followed by an intimation of labour troubles
in the big Northern Rhodesian properties of
Mufulira, Rhokana, N’Changa, and Roan Antelope.

An item of major interest was the abolition of the
American Office of Price Administration on June 30
and while producers there made no move to advance
their selling price from the hitherto official" ceiling ™
of 14-375 cents per Ib. the world price has stiffened
to fully 16 cents. It has recently been announced
that the Reconstruction Finance Corporation has
suggested to the re-installed O.P.A. that it raise the
copper “ ceiling ” to 16 cents per Ib.

Tin.—The attention of interested quarters has
continued throughout, the month to be focused on
the possibilities of an advance in the official
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maximum United Kingdom quotation. At the
time of going to press, however, no change has
taken place, but current world indications are such
that it is difficult to see how the price can be
pegged down for much longer. The British Govern-
ment has held discussions with a view to arranging
a more equitable quotation for tin, while in a recent
debate in the House of Commons on Malaya the
Secretary of State for the Colonies stated that " a
very important decision ” relating to tin prices
would be reached before long. Negotiations between
America and Bolivia regarding tin ore supplies from
the latter country were reported to have reached a
measure of agreement—the Bolivians have been
demanding 66 cents per Ib. f.o.b.—but with the
change of Government resulting from the recent
revolution the outlook has once again been obscured.

United Kingdom official maximum price: (300 a
ton, delivered.

Lead.—The past month has seen no fresh develop-
ments in the lead producing and consuming in-
dustries and world supplies have remained very
much on the short side. The Minister of Supply has
stated that this country has been obtaining its fair
share of what supplies are available, but a good deal
of dissatisfaction has continued to be expressed
among consuming industries. The lead pipe and
sheet manufacturers in particular have been unable
to meet anything like their requirements and a
good deal of recourse has been made to scrap in an
effort to maintain output. In the United States the
price has been temporarily forced back to a
"ceiling” of 8-25 cents after being 9-50 cents per Ib.

United Kingdom official maximum price for soft
foreign lead, ¢55 a ton, delivered.

Zinc.—In both Britain and America supplies of
raw zinc have been adequate for current require-
ments, although a good deal of eating into stocks
has been evident; in the last-named country
doubts regarding the future price, following on the
temporary abolition of the O.P.A., has had a
quietening effect on business in zinc generally.
United Kingdom June imports amounted to a mere
5,199 tons, against 14,037 in June, 1945, and made
a total for the year so far of 11,466 tons, compared
with 63,915 tons last year.

Mean price g.o.b. foreign
delivered, duty paid.

Iron and Steel.—Activity in the iron and steel
industry has remained as feverish as hitherto and
output has been well maintained, although a certain
amount of falling off has been evident as a result of
W hitsun, V-Day, and annual holidays. Production
of pig-iron, whilst adequate for current require-
ments, could usefully be increased if more supplies
of fuel were forthcoming ; as it is, however, a
shortage of coke is preventing the lighting of further
furnaces. Steel makers and rollers all have very full
order books and new business is confined to first
and second quarter 1947 delivery. Recent advances
in rail charges, both to and from the works, together
with higher fuel charges lend strength to the steel-
makers’ demands that official prices should be
advanced and Government circles are believed to
be not unsympathetic with this view.

Iron Ore.—Demand for high-grade ore, as a result
of the intense demand for iron and steel, has been
well maintained throughout the month. Imports
of good-quality foreign ore have continued as home

zinc : (50 a ton,
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output has fallen off, although consideration has
had to be given to the question of foreign exchange.

Antimony.—Demand has been well maintained
throughout the month, but with ore supplies none
too plentiful a certain amount of difficulty is ex-
perienced by producers in meeting current needs.
Meanwhile the official price for English 99% regulus
is unchanged at (125 a ton.

Arsenic.—W hite arsenic has been somewhat on
the short side during the month and as a result
prices are firmer at around (38 6s. 3d. per ton, ex
store, for 99% to 100% material in 10-ton lots.

Bismuth.—For merchant quantities 9s. per Ib.
has continued to be quoted by sellers in this country.

Cadmium.—There is an undoubted shortage in
world supplies of cadmium at the moment. Follow-
ing decontrol of the metal by the Government
towards the end of June the market has not really
settled down and it remains difficult to name a firm
price. Small lots have, however, changed hands
recently at 7s. 6d. per Ib. In the United States it
has been decided, following the reformation of the
O.P.A., to leave cadmium and its compounds a free
market.

Cobalt Metal.—Around 9s.
remains the current price.

Cobalt Oxides.—For black oxide 8s. 7Jd. per Ib.
continues to be asked and 9s. 5Jd. per Ib. for grey.

Chromium.—For 98% to 99% metal 4s. 5d. to
4s. 8d. per Ib. remains the current price.

to 9s. Id. per Ib.

Tantalum.—No change has been noted through-
out the month, with the price maintained at about
¢18 to (19 per Ib.

Platinum.—Dealers continue to report a good
demand for platinum, but with supplies decidedly
short more interest tends to be shown in palladium.
Leading interests here now quote about (17 per
troy oz. for the home market and nominally ;20
for whatever is available for export.

Palladium.—W ith platinum in short supply a
better inquiry for palladium is apparent. Current
quotations, however, show no change at (5 15s. to
(6 per troy oz.

Osmium.—Nominally (18 to (20 per troy oz. is
being asked by sellers.

Iridium.— Leading interests

about ¢34 per troy oz.

currently quote

Tellurium.—The market has remained quietly
steady at 7s. per Ib.

Selenium.—A steady demand has been noted at
the ruling price of 8s. 6d. per Ib.

Tungsten Ore.—Consumers in this country' have
continued to be able to cover their requirements
adequately. Imports during the first six months of
the year have totalled 2,590 tons, of which 1,610
tons came from Portugal. The United Kingdom
official selling price has recently been reduced and
is now 70s. per unit, delivered.

Manganese Ore.—Few fresh developments have
been noted throughout the month, with users here
able to obtain whatever supplies they required.
Transport difficulties have, however, resulted in
certain countries being unable to buy sufficient
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tonnages to cover their needs. There has been no
change in the United Kingdom official selling price,
which remains at Is. 2d. per unit c.i.f., on the basis
of pre-war freight and insurance rates ; buyers
quote from Is. 2fd. to Is. 4£d. per unit, on the same
basis.

Aluminium.—W ith effect from August 1 Govern-
ment war-time control of the purchase ofaluminium
and light alloys has been relaxed. Owing to a con-
tract which the Ministry of Supply has entered into
with Canada for the supply of 215,000 metric tons
of virgin aluminium for 1946-7 delivery the
Government will continue to be the sole buyer and
seller of virgin metal.

Copper Sulphate.—The ruling quotation remains
unchanged at (32 5s. per ton f.0.b., less 2%.

Nickel.—There has been no falling off in the
demand for nickel and with steel production likely
to remain considerable for some time the tone of the
market is decidedly firm. According to quantity,
the current price is (190 to (195 a ton.

Chrome Ore.—While users appear able to obtain
sufficient tonnages there is an undoubted shortage
of high-grade metallurgical ore. The current official
price for both Rhodesian metallurgical and
Baluchistan chemical grades is (10 a ton.

Quicksilver.—There is no shortage of quicksilver
in the world at the moment and price tendencies are
downwards. Whilst a certain amount has recently
changed hands at (22 10s. a flask, f.o.b., the open
market quotation is more in the neighbourhood of
¢20. In Britain the official maximum price remains
at ¢30 to (31 5s. per flask, according to quantity.

Molybdenum Ore.— Sellers here continue to quote
around 42s. 6d. to 45s. per unit of MoS2, f.a.s.

Graphite.—The price of graphite is nominal and
remains largely a matter of negotiation.

Silver.—Consumers in this country' continue to
obtain sufficient supplies from official stocks at the
current price of 44d. per troy oz. In America the
price for domestic produced silver is now 90J cents
per oz., with foreign produced material 90J cents.

METAL PRICES

Aluminium, Antimony, Copper, Lead, Nickel, Tin,
and Zinc per Long Ton ; Platinum per standard
0z.; Gold and Silver per fine 0z. ; Wolfram per unit.

Aluminium (Home) 67 0
Antimony (Eng. 99'6%) 0

(Crude 70% )... 100 0
Copper (Electro) .......... 84 0
Lead (Soft Foreign) 55 0

Nickel (Home)

[iey
©
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Tin 0
Zinc (g.o.b.) 50 0
Platinum (Refined) 17 0
Silver 4 |
GOld e 8 12
Wolfram (Buying, f.0.b.) 3 10

» (Selling, Delivered) ..o 3 10
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TRANSVAAL GOLD OUTPUTS

June* JuLyil

Treated Yield Treated Yield

Tons. 0z. Tons. Oz.
Alpine (Barberton) . 5,957 900 - —
Blyvooruitzicht. 30,000 24,041 34,000 28,874
Brakpan 100,000 £187,560 110,000 £189,215
City Deep 89,000 22,676 95,000 23,512
Cons. Main Reef 212,000 28,377 219,000 29,540
Cons.Murchison (T. 7,300 £20,036 7,500 £20,627
Crown Mines. 260,000 57,539 278,000 60,501
Daggafontein 161,000 £385,811 154,000 £368,208
Dominion Reefs 23,000 3,375 — —
D'rb’'n Roodeport Deep 175,000 32,390 188,000 34,024
East Champ D'Or 29,000 £45,382 30,000 £47,759
East Daggafontein . 94,000 £204,018 94,000 £203,884
East Geduld 151,000 43,204 164,000 45,770
East Rand P.M 204,000 40,566 214,000 42,815
Geduld..... 102,000 21,584 110,000 23,284
Geldenhuis Deep 64,000 11,396) 67,000 7,351
Glynn’s Lydenburg 10,000 2,800 10,300 2,742
Government G.M. Areas 212,000 £339,929 236,000 £348,761
Grootvlei Proprietary 158,000 40,685 168,000 43,267
Langlaagle (In Liq.) 48,000 £67,066 48,000 £64,722
Luipaards Vlei 84,000 17,559 88,000 17,965
Marievale Consolldated, 53,500 16,053 57,500 17,250
Modderfontein B 62,000 9,483 62,000 9,346
Modderfontein Deep 30,000 5,080 32,500 5,336
Modderfontein East 128,000 19,212 134,000 20,101
New Kleinfontein 101,000 15,491 102,000 15,271
New Modderfontein. 84,000 16,164t 90,000 11,765
New State Areas 110,000 £181,069 115,000 £179,012
Nigel Gold 41,000 0,113 — —
Nourse ... 71,000 13,561 72,000 13,689
Rand Leases. 181,000 £299,404 186,000 £305,610
Randfontein 360,000 £383,322 372,000 £398,056
Rietfontein Consolid't'd 26,000 5,472 28,000 5,704
Robinson D eep. 94,000 18,532 100,000 19,422
Rose Deep.... 75,000 11,050 74,000 11,16 9
Simmer and Jack 139,000 25,087 143,000 25,914
S. African Land and Ex. 91,000 £162,752 90,000 £157,221
Springs.. 125,000 £199,140 123,500 £193,940
Sub Nigel. 64,500 33,156 69,000 34,313
Transvaal G.M. Estates 24,200 4,705 24,000 4,884
Van Dyk Consolidated . 98,000 19,359 103,000 20,419
Van Ryn 58,000 £57,374 59,000 £57,051
Venterspost Gold 102,500 22,131 112,000 23,326
Village Main Reef 24,200 £33,648 24,500 £34,059
Vlakfontein 23,000 9,683 24,000 10,078
Vogelstruisbult 73,000 17,996 76,000 18,096
West Rand Consolidated 221,000 £346,276 223,000 £350,350
West Springs.. 59,000 £107,647 59,000 £107,441
Western Reefs 77,500 £158,598 78,000 £163,134
Witw'tersr'nd (Knlghts) 79,000 £93,395 82,000 £97,270
Witwatersrand Nigel . 8,600 £21,476 9,200 £22,656

* Gold at 172s. 3d. per oz.

COMPARATIVE TRANSVAAL

1943 1944

Oz. Oz.
1,074,754 1,029,398
1,011,672 969,017
1,108,789 1,038,414
1,075,363 995,915
1,096,195 1,058,875
1,064,572 1,038,331
1,089,708 1,039,851
1,059,932 1,053,954
September. .. 1,054,980 1,024,341
October 1,060,198 1,024,574
November .. 1,056,979 1,006,986
December ... 1,046,879 997,572
Total ... 12,800,021 12,277,328

2—8

%Gold at 172s. 6d. per oz.
t Includes 4,000 and 5,000 respectively, as Special Declarations.

GOLD FIGURES

1945 1946
Oz. Oz.
1,029,354 1,016,458

965,569 946,577
1,036,443 877,449
1,028,544 994,988
1,030,990 1,049,195
1,024,796 1,018,543
1,032,717

978,097 —
1,002,716 —
1,058,283 —
1,020,990 —
1,005,016 —

12,213,545 —
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PRODUCTION OF GOLD IN THE TRANSVAAL
Else-
Rand where Total
Oz. Oz. Oz.
July, 1945. 1,009,518 23,199 1,032,717
August..... 953,280 24,817 97S,097
September. 982,537 20,179 1,002,716
October.. 1,032,907 25,376 1,058,283
November. 999,212 21,778 1,020,990
December . 981,168 23,848 1,005,016
Januarv, 1946 996,175 20,283 1,016,458
February..... 923,468 23,109 946,577
March 855,832 21,617 877,449
974,434 20,554 994,988
1,026,007 23,188 1,049,195
995,767 22,778 1,018,543

NATIVES EMPLOYED

July 31, 1945.
August 31...
September 30
October 31 .
November 30
December 31
January 31,1946
February 28 .

March 3 1
April 30 ...
May 31
June 30

COST AND PROFIT ON THE RAND,
Compiled from official statistics published by

Gold
Mines

303,686
303,479
303,642
301,366
298,406
292,408
298,756
306,719
310,446
310,923
307,190
303,822

27,768
27,695

the Transvaal Chamber of Mines

Tons Yield
milled per ton
s. d.
July, 1945. 5,066,800 34 0
4,758,300 34 2
4,897,800 34 4
5,104,300 34 4
4,926,100 34 8
4,780,500 35 1
4,884,100 34 9
4,464,000 35 2
4,224,600 34 6
35 1

4,744,400

Work'g Work'g

cost profit
per ton per ton
s. d. s. d.
23 8 10 8
23 7 10 5
25 1 9 1
24 1 10 3
23 6 10 10
24 1 10 7
24 6 0 7
24 5 10 4
25 3 9 11

28 0 6 6

MISCELLANEOUS METAL OUTPUTS

4-Week Period

To June 22
Tons Che Lead Cones,
tons
Broken Hill South 22,640 3,515
Electrolytic Zinc. 9,989 670
New Broken H ill 3,723 362
North Broken H ill 38,267 6,343
Zinc Corp 895*
Rhodesia Broken Hill
* Lead, f Zinc.

IN THE TRANSVAAL MINES

Total

331,002
330,977
330,801
328,310
325,601
319,436
326,289
334,359
338,192
338,935
334,958
333,517

etc.

Total
working
profit

£
2,632,027
2.148,785
2,517,628
2,758,873
2,622,409
2,526,770
2,514,880
2,225,680
1,364,982
2,356,640
2,500,332
2,436,942

Zinc Cones,

tons

4,286
2,959
725
6,954
1,660t
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PRODUCTION OF GOILD AND SILVER

THE

MINING

IN RHODESIA

1945 1946
Gold Silver Gold Silver
(0z.) (0z.) (0z) (oz)
January.. 47,829 7,444 45,261 7,961
February 46,009 7,518 42,089 7,440
48,166 8,547 44,909 8,094
49,072 8,622 45,982 7,156
47,797 7,554 e —n
46,998 7,772 - -
47,972 8,705 - -
47,666 7,846 —
September. 47,995 8,100 - -
October 47,550 8,471 - —
November 45,567 7,687 - —
December 45,620 7,707 — —
RHODESIAN-GOLD OUTPUTS
June Juty
Tons. Oz. Tons. Oz.
Bushtick 12,100 1,791
Cam and Motor 24.100 £45,255 28,800 £42,420
Globe and Phce 6,000 3,014
Rezende..... 20.100 £20,518 20,900 £20,939
Sherwood Starr 7,300 £7,456 6,200 £7,124
Thistle-Etna 6,100 883 6,200 898
Vubachikwe 2,900 £4,709
Wanderer Con 34,500 3,127 35,000 3,078
WEST AFRICAN GOLD OUTPUTS
June Juty
Tons Oz. Tons Oz.
Ariston Gold Mines 21,500 £63,957 _— —_
Ashanti Goldfields 10,500 17,358 16,500 17,345
Bibiani ... 22,500 6,454 22,500 6,429
Bremang - 1,912 - -
Gold Coast Main Ree 9,230 3,861 - -
8,580 4,227 -
17,680 1,983 25,640 2,173
Taquah and Abosso. 25,000 5,986 25,000 6,005
WESTRALIAN GOLD PRODUCTION
1944 1945 1946
Oz. Oz. Oz.
January.. 36,796 41,508 42,471
February 33,196 35,947 37,523
March 38,885 38,855 39,855
April 26,806 35,134 41,297
May. 37,762 34,202 46,312
June 40,973 36,591 44,527
July 36,582 39,861 -
August. 60,193 59,414 -
September. 39,475 33,578 -
October.. 37,331 34,108 -
November. 36,156 41,590
December .. 42,107 39,760 -
Total .o 466,362 468,548 —
WESTRALIAN GOLD OUTPUTS
4-Week Period
To May 28 ToJune 30
Tons Oz. Tons Oz.
Boulder Perseverance 6,356 1,687 6,577 1,891
Central Norseman 8,558 3,067 8,456 2,701d
Comet Mine...... — — - —
G.M. of Kalgoorlie 11,274 3,1396 12,380  3,552<f
Golden Horse Sho — 763« — —
Gt. Boulder Prop 28,722 6,544 29,814 6,775
Kalgoorlie Enterp 3,854 1,184 4,019 1,338
Lake View & Star ... 42,118 10,796 50,845 12,263«
Morning Star (G.M.A.) — — — —
North Kalgurl 8,067 2,618 8,385 2,477
Paringa....... 7,150 1,458 7,590 1,691
Phcenix Mine — — — -
Sons of Gwalia 7,608 2,0546 — —
South Kalgurli 5,933 1,410 6,189 1,605
Tindais Gold - - - -
Waronga (Emu). — — -
11,244 - -

alune,

6 4 weeks to June 11.

d 4 weeks toJuly 9.

MAGAZINE
PRODUCTION OF GOLD IN CANADA
1945 1946
*Output *Total *Output *Total
oz. value $ oz. value §

January 233,210 8,974,350 238,450 9,180,325
February . 212,351 8,175,513 229,099 8,820,311
March 228,687 8,804,450 248,403 9,563,516
April 223,737 8,613,875
May.. 217,556 8,375,906
June 212,163 8,103,086
July 210,209 8,093,046
Augus 211.754 8,152,529
September 211,529 8,143,866
October... 229,550 8,837,675
November 220.755 8,499,067
December 239,749 9,230,337
Total for
Calendar Year 2,651,250 102,004,700 — —

* Subject to revision.

ONTARIO GOLD AND SILVER OUTPUT
Tons Gold Silver Value
Milled Oz. Oz. 1Canad'n $
May 1945 498,258 127,173 22,583 4,898,332
June.. 505,448 121,217 18,796 4,673,033
July 481,590 119,151 16,276 4,593,064
Augu 482,402 119,407 28,130 4,607,639
Septembe 492,626 122,175 18,394 4,709,952
October... 539,554 130,320 20,458 5,023,191
Novembe 556,671 136,974 19,724 5,279,708
December.. 589,792 145,493 51,752 5,622,718
January, 1946 589,148 144,509 22,600 15,574,375
February 551,813 134,485 21,155 5,190,366
March 623,827 146,055 27,229 5,043,975
April 504,266 141,230 16,673 15,449,639
CANADA’'S LEADING MINERAL PRODUCTS
March * February,*
1946 1946
Asbestos 36,305 29,614
Cement. 603,811 273,379
Clay product 801,126 684,258
Coal .. 1,593,556 1,638,333
Copper . 34,374,946 28,298,803
Lead 31,287,509 30,477,148
Nickel 15,677,068 12,450,659
Silver 1,179,862 1,045,448
Zinc 42,957,226 39,784,315
* Subject to revision.
GOLD OUTPUTS, KOLAR DISTRICT, INDIA
June July
Tons Oz. Tons Oz.
Champion Reef 9,440 4,546 9,890 4,656
Mysore...... 14,149 3,422 15,958 4,716
Nundydroog 13,110 3,094 13,500 3,662
Ooregum... 9,052 2,349 8,113 2,208

MISCELLANEOUS GOLD AND SILVER OUTPUTS

June July
Tons Value £ Tons Value £

Blackwater (N.Z.).. ol 539*
British Guiana Cons. 644* - 832*
Emperor Mines (Fiji) 32,723 10,591*6 |
Frontino Gold (Colombla) 7,820 35,889 -
Geita Gold (Tanganyika). 9,470 1,851 o
Martha Gold (N.Z.)....... f 2642% — f 2,387*

( ) 10211 7000 | 23236t
NewGoldfieldsofVenezuela —_
Rosterman (Kenya) . 4,400 1,302* —
St. John d’el Rey (Br Z|I) 103,800 112.400
Tati Goldfields (Bech’ Iand) 4,300 158p : '
Victoria Gold (Vic.)... 925*c N 852*<f
Yukon Consolidated *153,000 o

* Oz. Gold. f Oz. Silver.

b Period to June 5. d Period toJu

ly 20. p Profit, ¢To June 11.
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OUTPUTS OF NIGERIAN AND OTHER TIN MINING

COMPANIES

In Long Tons of Concentr

ate

May June Juty
Amalgamated Tin Mines ----- 625 465 —
Bisichi.. 331 32 -
Ex- Lands 45 50 —
Fabulosa. - - -
Geevor... 50 41 —
Gold and Base Metals of Nigeria 60 — -
Jantar Nigeria. 3 40 42
Jos Tin ... — — —
Kaduna Prospectors 8 8 —
Kaduna Syndicate. 45 33 —
Kagera — — -
Keffi Tin 33 57 -
Naraguta Tin Mines - 108« -
Naraguta Karama. — 50\a —
Naraguta Extended — 20« —
Nigerian Consolidated 8 — —
Pahang Consolidated - - 17

Rahman Hydraulic.. 17 —
Ribon Valley 14 - -
Rukuba Tin Mines. — 6« -
South Bukeru... - 30« -
Tin Fields of Nigeria — 15 -
United Tin Areas.. 12 — —
(«) Three months to June 30.
QUOTATIONS OF OIL COMPANIES' SHARES
Denomination of Shares £1 unless otherwise noted
June 6. July 9, Aug.7,
1946 1946 1946

s. d. t s d s. d

Anglo-Ecuadorian 118 3 119 3 118 3

Anglo-Egyptian B 4 3 9 4 13 11 3

Anglo-Iranian Ord 418 9 5 5 0 5 0 n

" " Ist Pre 118 @ 116 9 117 o

" 2nd Pref 2 0 (i 3 0o 0 2 0 3

Apex Trinidad (55) 112 3 113 0 112 9

Attock, India.. 115 6 217 0 212 3

British Borneo Pet. (Cs.) 1 4 0 1 3 6 15 3

British Burmah (4s.) 9 0 10 o 10 1)

British Controlled (§5) 5 0 4 6 4 6

" . Pref.(,). 14 9 13 9 13 3

Burmah Oil 317 6 311 3 311 3

N 2 26 2 3 6 2 3 3

Canadian Eagle Ord 6 6 113 9 113 3

. 1% Pref. ($3) .... 13 3 13 3 13 3

. 8% Prefo 6 6 114 3 113 3

Kern (3s. 4d.) e 5 0 5 6 5 3

Lobitos, Peru 3 6 0 3 8 0 3 5 6

London and Thames Haven 16 6 15 6 15 0

Mexican Eagle Ord. (4 pesos) . 14 9 13 9 13 3

» 8% Pref. (4 pesos) 14 9 14 0 13 6

7% Pref. (., ) 8 9 8 9 8 9

Phoenix Roumania ... 3 6 3 3 3 3

Royal Dutch (100 fl.)...ccccccoeivceee. 36 10 0 34 0 0 31 10 O

Shell Transport Ord 413 9 413 9 413 o

. . 5% Pref. (Units) 1y 6 1 9 3 1 9 0

7% Pref. liy 0 118 9 118 9

Steaua Romana............. 6 0 5 9 5 3

Trinidad Central (10s. 16 3 15 3 1 2 0

Trinidad Leaseholds b13 9 516 9 513 9
Trinidad Pet. Dev 5 7 6 5 3 0 418

w w 6% Red Cm Pf. 1.2 9 1 2 9 1 3 ¢

Ultramar (10s.) _— 4 2 6 316 3 311 3

United British of Trinidad (6s.8d.) 1 4 ¢ 6 0 1 6 3

V.0.C. Holding (13s. 4d.). 317 6 315 0 314 3

” 7% Pref. (13s. 4d.) 317 6 313 9 314 3

Chemical stocks and prices are generally under control and

1946

Prices of Chemicals

figures given below represent those last ruling.

Acetic Acid, 40% ..ccooecvricciinnn per ton

80% ...

Alum )
Aluminium Sulphate, 17 to 18 %
Ammonia, Anhydrous per lb.
Ammonium Carbonate per ton
" i hloride, 98% ..o
" Nitrate
N Phosphate (Mono- and Di-)
Antimony, Sulphide golden per Ib.
Arsenic White, 99/100% .. per ton
Barium Carbonate (natlve) 94%
., Chloride
Barytes
Benzol per gal.
Bleaching Powder, 36% Cl.....ccccoovccunicciniininnns per ton
Borax
Boric Acid (Comml ) ..............................................
Calcium Chloride, solid, 70/75% .
Carbolic Acid, crude 60’s per gal.
. crystallized per lb.
Carbon Bisulphide per ton
Citric Acid per Ib.
Copper Sulphate per ton
Creosote Oil (f.o.r. in Bulk) per gal.
Cresylic Acid, 98% -
Hydrofluoric Acid, 59/60% ................................ per Ib.
Iron Sulphate per ton
Lead, Acetate, White ......ccccoveviveeieecieciens
., Nitrate
, Oxide, Litharge..
White
Lime, Acetate, brown.......cccoceevvvveeiecceveceeeenns
grey, 80/82% "
Magnesite, Calcmed ex W'h'se
Magneswm Chlorlde ex W'h'se.
" Sulphate comml...
Methylated Spirit Industrial 66 o.P per gal.
Nitric Acid, 80° Tw.. per ton
Oxalic Amd
Phosphoric Acid (S.G. 1-750) . perlb.
Pine O il per cwt.
Potassium Bichromate per Ib.
. Carbonate (hydrated) per ton
" Chlorate per Ib.
. Chloride, ) per ton
" Amyl Xanthate per Ib.
. Ethyl Xanthate...
" Hydrate (Caustic) solid. per ton
" Nitrate..... per cwt.
" Permanganate
Sulphate, 90% per ton
Sodilim Acetate
" Arsenate, 58-60%
” Bicarbonate
,,  Bichromate... per Ib.
" Carbonate (crystals). . per ton
" " (Soda Ash) 58° ..o
" Chlorate
" Cyanide 100% NaCN basis per Ib.
N Hydrate, 76/77% ... per ton
" Hyposulphite, comm]|
- Nitrate
" Phosphate ...
" Prussiate per Ib.
- Silicate .. perton
., Sulphate (Glauber sSalt) .
iSali -Cakpl
" Sulphide, flakes, 60/62%
Sulphite, comml
Sulphur American, Rock (Truckload) "
Ground ...
Sulphuric Acid, 168° Tw .

. free from Arsenic, 140° Tw.
Superphosphate of Lime. "
Tartaric Acid per cwt.
Tin Crystals per lb.
Titanium white, 70% ..o per ton
Zinc Chloride

Dust, 95/97% .......
Oxide (W hite-Seal).
Sulphate

£
25

1
30
52

39

32
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Shares are £1 par value except where otherwise stated.

GOLD AND SILVER :
SOUTH AFRICA :

Blyvooruitzicht (10s.
Brakpan (5s.)
City Deep .
Consolidated Main Reef
Crown Mines (10s.)
Daggafontein (5s.)
Dominion Reefs (5s.
Durban Roodepoort Deep (10s.)
East Daggafontein (10s.)
East Geduld
East Rand Consolidated (5s.)
East Rand Proprietary (10s.)
Geduld
Geldenhuis Deep (153 )
Government Gold Mining
Grootvlei
Klerksdorp (5s.
Lace Proprietary (5s.)
Libanon (10s.).
Luipaards Vlei (:
Marievale (10s.)
Modderfontein B (5s.
Modderfontein East
New Kleinfontein.
New Modderfontein (10s.)
New State Areas
Nigel Gold (10s.)
Nourse...

Rand Leases (105 )
Randfontein
Rietfontein Co
Robinson Deep B (7s. 6d.)
Rose Deep ...
Simmer and Jack (2s. Gd.)
South African Land (3s. Gd.).
Springs (5s.)
Sub Nigel (10s.)
Van Dyk (10s.)
Van Ryn (10s.)
Venterspost (10s.)
Vlakfontein (10s.).
Vogelstruisbult (10s.
West Driefontein (10s.) .
West Rand Consolidated (10s.)
West SPrings... i
West Witwatersrand Areas (2s. Gd)
Western Holdings (5s.
Western Reefs (5s.)
Witwatersrand Gold (Knights) .
Witwatersrand Nigel (55.) ...

RHODESIA :
Bus~tick (10s.)....
Cam and Motor (12s. Gd.)
Globe and Phoenix (55) .
Rezende (Is.) .
Sherwood Starr (55)
Wanderer...

GOLD COAST:
Amalgamated Banket (5s.)
Ariston Gold (2s. Gd.)
Ashanti-Adowsena (2s.
Ashanti Goldfields (4s.
Bibiani (4s.)
Bremang Gold Dredging (5s.) ..
Gold Coast Banket Areas (2s.) ..
Gold Coast Main Reef (5s.)
Gold Coast Selection (5s.)
Konongo (2s.)
Kwahu (2s.) ..
London & African Mining Trust (55)
Marlu (5s.)
Nanwa.....
Offin River Gold (5s.)
South Banket Areas (2s.)
Taquah and Abosso (4s.)

AUSTRALASIA :

Blackwater Mines, N.Z
Boulder Perseverance (4s.), W.A.
Gold Fields Aust. Dev. (5s.), W.A.
Gold Mines of Kalgoorlie (10s.)...
Golden Horse Shoe (3s.), W.A. ..
Great Boulder Propriet'y (2s.), W.A
Lake View and Star (4s.), W.A.
Martha Gold (5s.), N.Z .
Mount Morgan (2s. 8d.
North Kalgurli (1912) (Zs) W.A.
Paringa (Is.), W.A..
Sons of Gwalia (105.). W.A
South Kalgurli (5s.), W.A.
Wi iluna Gold, A
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9150
15 0
212 6
2 50
517 6
3 6 3
5 6
315 0
2 9 3
917 G
15 3
2 5 6
G 10 o©0
1 7 6
15 0
6 17 6
6 0
15 9
1 G 3
10 9
19 3
8 6
217 6
1 G 3
8 0
19 6
15 G
112 6
215 0
13 9
14 0
14 6
18 9
1 9
2 1 3
14 0
417 0
14 9
15 3
2 6 3
16 9
1 5 6
5 2 6
115 0
13 9
13
i 8 9
2 3 9
1 8 9
8 0
5 3
110 0
1 3 6
5 9
2 6
9 0
7 3
12 G
2 9
3 2 9
111 G
6 0
3 3
12 G
112 9
G 6
17 6
1 3
8 6
50
6 0
2 9
111 0
11 3
9 9
G o
10 3
2 3
8 9
15 3
4 3
7 3
1 10
4 3
1.8 9
1 3 0
14 9

INDIA :
Champion Reef (10s.)
Mysore (10s.) ...
Nundydroog (105)
Ooregum (10s.)...

MISCELLANEOUS
Fresnillo
Frontino, Colombia
Kentan Gold Areas (10s.), E. Africa
New Goldfields of Venezuela (5s.) .
Rosterman (5s.), Kenya
St. John d’el Rey, Brazil
Yukon Consolidated ($1)

COPPER:
Esperanza Copper and Sulphur
Indian (25.) .
Messina (5s.), Transvaal
Mount Lyell, Tasmania
Nehanga Consolidated, N. Rhodesia
Rhodesia-Katanga.
Rhokana Corporation, N. Rhodesia
Rio Tinto (£5), Spain
Roan Antelope (5s.), N. Rhodesia
Tanganyika Concessions
Tharsis (£2), Spain

LEAD-ZINC:
Broken Hill South (5s.), N.S.W.
Burma Corporation (9 rupees)
Electrolytic Zinc, Tasmania
Lake George (10s.), N.S.W .
Mount Isa, Queensland..
New Broken Hill (5s.), N.S.W
North Broken Hill (5s.), N.S.W
Rhodesia Broken Hill (5s.)...
San Francisco (10s.), Mexico
Sulphide Corporation (15s.), N.S.W.
Zinc Corporation (10s.), N.S.W.

TIN:
Amalgamated Tin (5s.), Nigeria
Beralt (5s.), Portugal
Bisichi (10s.), Nigeria
Ex-Lands (2s.), Nigeria
Geevor (5s.), Cornwall.
Gold & Base Metals (2s. Gd
Jantar Nigeria (3s.)
Jos Tin Area (Nigeria) (
Kaduna Syndicate (2s.), Nigeria.
Mawchi Mines (4s.), Burm a.
Naraguta (10s.), Nigeria
Nigerian Consol. (2s.).
South Crofty (5s.), Corn .
United Tin Areas (2s. 6d.), Nigeria ..

DIAMONDS :
Anglo American Investment
Consol. African Selection Trust (5s.) .
Consolidated of S.W.A. (10s.)
De Beers Deferred (£2 105.)
West African Diamond (5s

FINANCE, Etc.:
African & European ..
Anglo American Corporatlon (10s.) .
Anglo-French Exploration
British South Africa (15s.).
British Tin Investment (10s.)
Broken Hill Proprietary
Camp Bird (10s.)
Central Mining (£8) ..
Central Provinces Manganese (
Consolidated Gold Fields
Cons. Gold Fields of N.Z. (4s.)
Consolidated Mines Selection (10s.
Eastern Trans. Consolidated (5s.)___
General Mining and Finance
Gold Ex. and Fin. of Australia (105)
Gold Fields Rhodesian (10s.)
H.E. Proprietary (10s.)... .
Henderson's Trans. Estates (4s) .
Johannesburg Consolidated ...
London & Rhod. M. & L. (5s.)
London TiiTCorporation (4s.)
Marsman Investments (10s.)
Minerals Separation
New Central Witwatersrand (5s.) !!!
Oroville Dredging (4s.) .
Rand Mines (5s.)
Rand Selection (5s.
Rhodesian Anglo American (10s.)’
Rhodesian Corporation (5s.).......
Rhodesian Selection Trust (5s.)
Selection Trust (10s.)
South West Africa Co. (13s. 4d.)
Union Corporation (12s. 6d.)
Venture Trust (6s. 8d.)
West Rand Ind. Trust CIOs.)
Zambesia Exploring .,
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THE MINING DIGEST

A RECORD OF PROGRESS

IN MINING, METALLURGY, AND GEOLOGY

In this section abstracts of important articles and papers appearing in technical journals and proceedings

of societies are given,

together with brief records of other articles and papers;

also notices of new

books and paynphlets and lists of patents on mining and metallurgical subjects.

Aids for the Modern Prospector

In a paper presented at the annual meeting of the
British Columbia section of the Canadian Institute
of Mining and Metallurgy held in October last and
reproduced in the Western Miner for June R. G.
Gayer reviewed “ Mechanical Aids to Prospecting.”
The author suggests that in the near future an
increase in mining activity may be expected, due
largely to the exploration of areas recommended
by the geologist-prospector. In order to compete
in this new field, he says, the individual or group
interested in carrying on successful prospecting
ventures must avail themselves of all the aids
modern science can develop. It is unfortunate that
proper equipment will add greatly to the cost of
equipping such ventures. However, under proper
management, increased results should more than
offset this factor.

The first and best known of the modern aids to
the prospector is the aeroplane. For years the
aeroplane has been giving remarkable service in the
mining areas of Canada, though its chief use has
been in the field of transportation. It has been
definitely proved that the aeroplane can compete
with mule and horse transport over rough country,
and that the advantages of load, rapidity, assurance
of delivery, and flexibility give the plane a definite
superiority.  While most up-to-date prospecting
parties make full use of the plane for purposes of
transportation, its potential use as a method of
prospecting has, with few exceptions, scarcely been
developed.

Aerial Photography

Aerial photography as an aid to prospecting has
not, suggests Mr. Gayer, been brought to its peak
of usefulness. Perhaps the reason for this can be
attributed to the small amount of publicity given
to this practice combined with a lack of suitable
equipment.  Prior to the war two large aerial
survey companies were operating in the United
States, but their services were, on the whole, only in
limited demand among the mining companies. W ith
the modern improvements in aerial photography
equipment and technique developed during the
recent war the value of this aid will be increased
manyfold.

A new Canadian company, Aero Surveys, Ltd.,
has been formed, staffed by former R.C.A.F.
photographers a